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RCA Trunsmilling Tubes -
p

BEAM POWER TUBE

Ceramic-metal, forced-air cooled, <;|cj pCs
O I O I heater-cathode type used as an rf power

amplifier and oscillator. May be used
with full input up to 200 Mc. Class C
Telegraphy maximum plate dissipa-

pation, CCS 2000 watts; must be operated in vertical position, either end up. Out
line 92, Outlines Section. Air flow must be adequate to limit the radiator-core and
the terminal temperatures to their specified maximum values. Heater power, plate
power, and air flow may be removed simultaneously,

Heathh Voltage; (AC'Ix:) 120 volts
Heatek CuititEN'T (At 120 volts) l.ti .nmporvs
Minimum Heating Time (At 117 volts) .7 minuios
Mu-Factoh, Grid No.2 to Grid No.l^ 7
Dirbct I.sterelectrode Capacitances:

Grid No.l to plate® 0.10 max ggi
Grid No.l to cathoile and heater -10
Plate to cathode and heater®" 0.10 mnx
Grid No.l to grid No.2 50
Grid No.2 to plate 22 ggi
Grid No.2 to cathode and heater" d.-l nuix gf,i

Radiator Temperature (Measured on core at end adjacent to plato-
terminal flange) 180 mox °c

Seal and Ter.minal Temper.\ture:
Cathode, heater, grid No.l, grid No.2, and plate 180 utox °C

X Because the catliode is subjected to considerable hack bombardment as the frequency i.s increased,
with resultant increa.se in temperature, the heater voltage should be reduced depending on operating
con<liUons and frequency to prevent overheating the catluide and resultant .short life.

® With external llat metal shield having a diameter of 8 inches and center hole approximately 8-7-'10
inches in diameter. Shield is located in plane of the grid-No.2 terminal, perpendicular to tlie tube axis,
and is connected to grid-No.2 terminal.

■ Same as preceding, except that center hole ha.s diameter of approximately 8 inches, and shield is con
nected to grid-No.1 terminal.

^ For plate volts, 1000; grid-No.2 volts, 400; plate amperes, 1.

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony

Maximum CCS Ratings:

DC PL.VrE VOLTACE 1000 mux
DC GRrD-No.2 Voltage 400 mox
DC Grid-No.I Voltage -300 nwx
DC Plate Current 1.05 max
DC CtiiD-No.l Current n.2 tmix
PLATf: Input 1650 max
Grid-No.2 Input 2') umx
Plate Dlssipation 1300 max

volts
volts
volt.s

amperes
ampere-
watts

watts

watts

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegra
and

RF POWER AMPLIFIER—Class C FM Telephony

Maximum CCS Ratings:
DC Plate Voltage
DC GUID-No.2 VOI.TAGE
DC Guid-No.1 Voi.tage
DC Pi..\TE Current
DC Grid-No.I CimuENT
Plate Input
Grid-No.2 Input
Plate Dissipation

phy

2000 max

500 max

-300 max
1.25 max
0.2 7f>ax
2500 max
40 max

2000 max

Volts
volts

volts
amperes
ampere

watts

watts

watts

MEDIUM-MU TRIODE

Pencil-type tubes having inte^al
radiator; used as rf power amplifier

A O A 2 A and oscillator in mobile equipment and
in aircraft transmitters at altitudes up
to 60,000 feet without pressurized

192
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RCA Transniittirig Tubes

DC Grid-No.l Current (Approx.) 0.07 0 07 ampere
Driver Power Output (Approx.)* 70 75
Useful Power Output (Approx.)* IO50 7350 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance, Under any condition ohms
+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 condi
tions and frequency to prevent overheating the cathode and resultant short life.
With external, flat, metal shield ha\'ing diameter of 8 inches, and center hole approximately 3 inches in
diameter, provided with spring fingers that connect the shield to Brid-No.2 terminal. Shield is located
in plane of grid-No.2 terminal perpendicular to the tube axis.
■With external, flat, metal shield having diameter of 8 Inches, and center hole approximately 2?^ Inches
m diameter, provided with spring fingers that connect the shield to grld-No. 1 terminal. Shield Is located
in plane of grid-No.l terminal perpendicular to the tube axis.
• Obtained preferably from a separate source modulated along with the plate supply.

rom grid-Mo.l resistor or from a combination of grld-No.1 resistor with either fixed supply
or cathode resistor.

stage is required to supply tube losses and rf-circuit losses. It should be designed to provide
initi'iii H?;? Po^er above the indicated value to take care of variations in line voltage, in components, in♦ml- , charactenstica, and in tube characteristics during life.

X  ■ power ifl measured in load of output circuit.insufficient to provide adequate bias, the additional required bias must bo supplied by b
catnode resistor or fixed supply. 1

• OUtainn^ from a fixed supply, or from the plate-supply voltage with a voltage divider.rom ixed supply, by grid-No.l resistor, by cathode resistor, or by combination methods.

OPERATING CONSIDERATIONS
operated in any position. Outline 88, Outlines Section.

,  ® orced-air cooling must be provided to limit the terminal temperatures
in<T specified values. Typical cooling requirements are shown in the aceompany-
tn the radlator. An air flow of 10 cfm is usually adequateto gnd-No.2, gnd-No.l, cathode, and heater terminals.

TYPICAL CHARACTERISTICS
'  I i 1 1 i ' r—

. TYPE 7213
Ef = 5.5 VOLTS

- GRID-No.2 VOLTSeSOO
IC|
IC2

EC|= + 40

GRIO-Nal VOLTS EC|« + 40

500 1000 1500 2000
PLATE VOLTS

92CM-9740T

TYPICAL COOLING
REQUIREMENTS

TYPE 7213 ' ^
AIR FLOW THROUGH RADIATOR —

IN EITHER DIRECTION.
MAXIMUM PLATE-SEAL

.  TEMPERATURE »250® C

< UJ
cc

S<

250 •

CURVE PRESSURE DROP-
INCHES OF WATER

A 0.35
6 0.6
C 1
D 1.5

UJ I 200
H- CD
i Z

JO J50

< u
fj> 100
a©

03
<

50

MAXIMUM ALLOWABLE TEMPERATURE
RISE WITH INCOMING-AIR TEMPERATURE
OF AS'C "

20 40 60 80 100
PER CENT OF MAXIMUM

RATED PLATE DISSIPATION
FOR EACH CLASS OF SERVICE

92CM-973r7
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RCA Transinillliig Tithes

Poak Positive-Pulse Grid-No.2 Voltage 700 700 volts

DC Grid-No.1 Voltage 0 0 volts
DC Plate Current during pulse 2700 3000 ma
DC Plate Current 32 35 ma
DC Grid-No.2 Current 1 2 ma
DC Grid-No.1 Current 9 8 ma
Driver Power Output at peak of pulse (Approx.)* 350 -loO watts
Useful Power Output at peak of pulse (Approx.)* 3700 1500 watts

Maximum Circuit Values;

Grid-No.l-Circuit Resistance, Under any condition 30000 max ohms

} Measured with special shield adapter.
° ON time is defined as the sum of the duration of all the individual pulses which occur during any 1000-
mierosecond interval. An increase in dc plate current during the pulse may be permissible at shorter ON
times, and a decrease is usually required at longer ON times. Pulse duration is defined as the time interval
between the two points on the pulse at which the instantaneous value is 70 per cent of the peak value.
The peak value is defined as the maximum value of a smooth curve through the average of the lluctua-
tions over the top portion of the pulse.
■ Cathode is at dc ground potential.
• Duty factor is defined as the ratio of ON time to total elapsed time in any lOOO-micro.socond interval.
* Driver power output includes circuit losses and feed-through power. It is actual power measured at
input to the tube drive circuit. It will vary with frequency of operation and driver circuitrv.
*This value of useful power is measured in load of output circuit.

OPERATING CONSIDERATIONS

Type 7649 may be operated in any position. Outline 78, Outlines Section. Ade
quate forced-air cooling must be provided to limit the terminal temperatures to
their specified values. Typical cooling requirements are shown in the accompanying
graph; air flow requirements may be reduced by placing a suitable cowling around
the radiator to direct the air flow through radiator. Air flow should be effected
before and during the application of plate, grid-No.2, and grid-No.1 voltages. Plate
power, grid-No.2 power, and air flow may be removed simultaneously. Cooling air
is not normally required when only heater voltage is applied to the tube.

ii

TYPICAL COOLING
REQUIREMENTS

TYPE 7649
AIR FLOW DIRECTED THROUGH
RADIATOR FROM l"x i'/j-ORIFICE
LOCATED !'/*• fTROf., radiaTOR.

MAX, ALLOWABLE TEMPERATURE
RISE WITH INCOMING AIR TEMP

ERATURE OF 25"C

/  -ly
240

220

200

160

160

140

120

100

80

60

40

20

C  20 40 60 80 100 120 140

FlAie DISSIPATION •WATTS
$2CM-92207

TYPICAL CHARACTERISTICS

Ef»6.3 VOLTS

GRID-No.2 VOLTS«700 iQi

o 10

♦ 200

GRID-No.1 VOLTS-EC|" + I50

+ 100

ECl + 50

500 1000 1500 2000 2500

PLATE VOLTS
92CM-t06551
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RCA Traiisniittififf Tubes

2-9/16 inches. For operation at 50 Mc, plate voltage and plate input ahould be reducedto 83 per cent of
maximuraratings. Filament volts (ac/dc), 10; amperes, 3.25. Direct interelectrode capacitances: grid to
plate, 11.7 tint; grid to filament, 5.8 fifxi; plate to filament, 3.4 /ipf. Maximum CCS ratings as .\F
POWER AMPLIFIER AND MODULATOR: dc plate volts, 1350 max; maximum-aignu! dc plate
milliamperes, 250 viax; maximum-signal plate input, 330 7nax watts; plate diaaipation, 100 jaux watts.
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 1350 max:
dc grid volts, -400 max; dc plate milliamperes, 250 max; dc grid milliamperes, 50 viax; plate input, 330
7?iox watts; plate dissipation, 100 max watts. Plate shows no color when tube is operated at maximum
CCS ratings. The 8003 is a DISCONTINUED type listed for reference only.

POWER TRIODE

^  _ Thoriated-tungsten-filament type
o005 used as af power amplifier and modu

lator and as rf power amplifier and os- •
dilator. May be used with full input rW"""—
up to 60 Mc. For operation at 80 Me,

plate voltage and plate input should be reduced to 75 per cent of maximum ratings;
at 100 Mc, to 60 per cent. Class C Telegraphy maximum plate dissipation, CCS 75
watts, ICAS 85 watts. Type 8005 requires Small four-contact socket and may be
operated in vertical position with base down, or in horizontal position with pins 2
and 3 in vertical plane. Outline 45, Outli7ies Section. Plate shows a cherry-red color
when tube is operated at maximum CCS ratings and an orange-red color at maxi
mum ICAS ratings.

Ficamemt Voltage (ac/dc) lo volts
Filament CuRUENT 3.25 ampcns
Amplification Factor* 20
Direct Interelectrode Capacitances:

Grid to plate 5 0 ppf
Grid to filament 6 4
Plate to filament 10 /i/il

*Grid volts, 50; plate amperes, 0.5.

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony
Maximum Ratings: CCS JC \S

nr r lono innj- 1250 tHtij- volts
DU P. It. -200,m,.r -200 mnr voltsJJL Plate CuKItENT irn ..n„
DC Gum CUUUENT "r
Plate Incut
Plate DissiPATtoN 100 240 watts

50 j»(fx 75 max watt.s

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy
and

Maximum Ratings: ^^''L'FIER-Class C FM Telephony
DC Gum^ oltage"^ 1250 uLj: 1500 mnj- volts
DC Plate Cuurent
DC CIIID Current 2"° ^00 max ma
Plate Input
Plate Dissipation

ii) max 85 max watts

HALF-WAVE MERCURY-
VAPOR RECTIFIER

Coated-filament type used in
3008 power supply of transmitting and industrial equipment. Maximum peak

inverse anode volts, 10,000; maximum
average anode amperes, 1.25. Requires

Super-Jumbo four-contact socket and may be operated in vertical position only,
base down. Outline 56, Outlines Section. Except for physical dimension and base,
the 8008 is identical to type 872A.

CATH.
SHieuo
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RCA Transjniuitig Tubes

(5-1)

VARIABLE-FREQUENCY OSCILLATOR

Frequency 3.5 to 4.0 Mc (80 meters) Outfit 3 wqUs (approx.)

TYPE
6 AG 7 C|0 6AG7

L7 L8

1-6 J2

LOW-
IMPEDANCE

LINE
TO

crystal
JACKS

TYPE
5Y3-GT+250 V

350 V
+75 V

+I60V —'WA/— ——' 00 00"*

350 V o
C|2^

6.3 V

TYPE
0A3

<'i = 15 ceramic, zero
^ temperature coefficient
C«=100 fifit, ceramic, negative
temperature coefficient

^ 750 PPM
t'3=6-75^;if, trimmer, air gap

0.015 inch, Hammarlund
, APC'^7j5 or equivalent
( 4=10-75 nfif, trimmer, air can

0.060 inch. Bud GE-2014 or
^ equivalent
C ft C6=0.001 nfif, silver mica.
500 V.

C;=100 nfil, silver mica, 500 v.
Ca Ca Cii Ci3 Ch=0.01 /xi, disk
^ ceramic, 600 v.
Cio=15 fifil, silver mica, 500 v.

Ci2=20 ;if, electrolytic 450 v.
Cic Cic=3-30 /i/if, trimmer, mica
Ji= Closed-circuit jack for key
J2=Coaxial receptacle for P
Li = 28 turns of No. 18 Enam.
spaced over 2% inches on
IM-inch diameter ceramic
form, National XR-13 or
equivalent

L2 L:=2.5 mh, 125 ma, rf choke
Li=8 henries, 80 ma, choke
Lo=No. 26 Enam., close wound

for 13/16 inch on 1-5/16-
inch diameter (B & W Mini-
ductor 3016 or equivalent
may be used)

Lc=3 turns No. 18 hookup wire
wound on Ls at "cold" end

L7=56 turns No. 26 Enam.ran-
dom wound for approx.
inch on 1 ly-inch-diamete
coil form

Lfi=3 turns No. 18 hookup wire
wound over "ground" end
of L7

P=Coaxial plug for Jc
Hi U.i= 100000 ohms, 0.5 watt
K:=27000 ohms, 0.5 watt
R{=2000 ohms, 10 watts
116=100 olims, 0.5 watt
Rr,= 15000 ohms, 1 watt
T=Power tran.sh^rmer;

350-0-350 volts rms, 90 ma;
5 volts rms, 2 amperes; 6.3
volts rms, 3.5 amperes
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