F-7213

DESCRIPTION

The F-7213 is a metal and ceramic forced-air-cooled tetrode designed for use as

a CW rf amplifier at frequencies up to 1215 MHz. Its uses include operation in

compact aireraft, mobile and stationary equipment. It may be used as a linear rf

power amplifier in single sideband suppressed carrier service, as a plate-modu-

RADIAL BEAM lated rf power amplifier in Class C telephony service, as an rf power amplifier
and oscillator Class C telegraphy service and as an rf power amplifier in Class C

FM telephony service. The unipotential cathode is of the oxide coated matrix

POWER type and the anode radiator assembly features integral brazed construction.

Processing is especially rigorous and includes a double vacuum exhaust pro-

cedure that permits higher temperature degassing of internal elements.
TE I RODE Electrical Characteristics Min. Nom. Max,

Heater Voltage (1) . 5.5 6.0 Volts
Heater CurrEntat55Volt5 B, 16.3 18.2 Amp
Heater Starting Current | 55 Amp
CathodeWarmUpTime 5 Minutes
Grid Voltage

(Ib=.020A Eb=3000V Ec2=1000V) .. . .. — 140 Volts
Screen Current

(Ilb=.6A Eb=2500V Ec2=500V) ... ........ —.028 +.012 Amp
Amplification Factor (Grid-Screen) ......... .., 8 24

(Ib=.60A Eb=2500V Ec2=600V) .. ... ...
Useful Power Output (2) ........... ... 1000 Watts
Direct Interelectrode Capacitances .,.........

Grid to Plate (3) 17 pf

Grid to Cathode-Heater . ... ... e 37 46 pf

Plate to Cathode-Heater (3 & 4} ___________ 017 pf

Grid to Screen ... S R 46 62 pf

Sereen 10 PIEe . ocopammyimmoies insmnars 14.6 17.8 pf

Screen to Cathode- Heater (4) R, 1.4 pf
Mechanical Characteristics
Mounting Position .. ... ... Any
Type of Coaoling .. Forced Air
Maximum Plate Core and Seal Temperature (5) SR 250 C
Net Weight (approx.) . T 2 |bs.
Vibration: Lchr&quency(G) v s ey G TR

High Frequency (7)

MNote 1. Under high frequency aperating conditions, transit time effects will affect cath.
ode temperature, the heatar may be operated at the |lowest voltage that will give stable
performance.

Note 2, Cathode driven CW amplifier under the following conditions: 600 MHz, D-C Piate
Voltage 2,500 Volts, D-C Screen Voltage 700 Voits and D-C Grid Voltage adjusted for 1.0
ampere plate current.

Mote 3. Measured with an 87 OD, 3" 1D flat metal shield located in the plane of and con-
nected to the screen tarminal.

MNote 4. Measured with an 8" 0D, 23" ID flat metal shield located in the plane of and
connaected to the grid terminal.

Mote 5. A temperature sensitive lacquer is conveniant for this measurament.
Mote 5. Per MIL-E-1E test method 1031

Ebb=450V Ec2=300V Ec/Ib=.010A Rp=2000ohms

Mote 7. Per MIL-E-1E test mathod 1031
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F-7213

RADIO FREQUENCY LINEAR AMPLIFIER CLASS AB,
Single-sideband suppressed—carrier service (Peak envelope condi-
tions for a signal having a minimum peak to average power ratio of 2)

up to

Maximum CGCS Ratlngs (8) 1215 MHz
D-C Voltage . s T 2,000 Volts
DCSc!eenVoltage s N SRR SR s 000 Yots
D-C Plate Current ... ..... ... ...... 1.0 Amp
D-C Grid Current .2 Amp
Platebhpilt. i i einimeatenan Loaiay (2,500 Watls
Screen Input ............ e 50 Watts
Plate Dissipation . ... ... ... i i 1,500 Watts

up to
Typical CCS Operation — Clacs AB; s!ngle tone 60 MHz
D-CPlateValtage . .............covienin,, 2,280 2,500 Valts
D-C Screen Voltage . ... ... ... ... ...... .. 700 700 Volts
0-C Grid Voltage . ............ T GRS Oh —b50 —50 Volts
Max. Signal Plate Current . ... ........... .9 1.0 Amp
Zero Signal Plate Current ... ... ... 2 2 Amp
Max. Signal Sereen Current .. ................ 045 045 Amp
Zero Signal Screen Current ...._..... ... Bk 4] 0 Amp
Max. Signal Grid Current ..., ... A o] 0 Amp
Max. Signal Peak RF Grid Voltage . ..., .. C 50 50 Volts
Max. Signal Driving Power (approx.) ... .. . 9] Q Watts
Max. Signal Power Out (approx.)............... 1,000 1,250 Watts
Effective RF Load Resistance . ........ .. .. .. 1,100 1,100 oshms
Maximum Circuit Values — Grid circuit resistance under any condi-
tion.
Fixed Bias . 5,000 Max. ohms

Fixed Bias (Class T Not Recommended
Cathede Bias. ............... R Mot Recommended
Screen Circuit [mpedance . ... ... ... ..., Note 8
Plate Circuit Impedance . ....... ............. .. Note 10

Maximum Circuit Values
Grid Circuit Reslstance under any cﬁnchtmn ¥

With Fixed Bias. . 5000 Max. Ohms

With Fixed Bias (Class AB,J— _________________ Mot Recommended
With Cathode Bias, gl ElElE Not Recommended
Scraen Circuit Impadanca ..................... MNote ©
F'IateCircuitfmpedance.._...____......_____... MNote 10

PLATE MODULATED RADIO FREQUENCY POWER AMPLIFIER
Class C telephony (carrier conditions with maximum modulation
factar of 1)

up to
Maximum CCS Ratings (8) 121F5 MHz
D:CFlate Voltage ....... ..o oo i, 2,600 Volts
D-CSBereenVoltage . ... ... 00000 e 1,000 Volts
DG Grd Voltage . oo i i i s . —300 Volts
D.C Plate Current ..., .., ... ... ... S— ; 85 Amp
D-C Grid Current ____...... S TR T Een e .2 Amp
PRt InpbE. o vvnmne o s s v 1,700 Watts
Sereen lnput ..o, i E e - N 35 Watts
Plate Dissipation ... . iiiiin i i o 1,000 Watts

Typical CCS Operation — Grid drive circuit at 600 MHz
D-CPlate Voltage ... ooooooao i 1,800 2,000 Volts

D-CScreenantage........ . 500 500 Vaolts
D-CGrid Voltage . ....... ...... —75 —75 Volts
D-CPiate Gurrent . . ......o.iniiee oo i 75 .83 Amp
D-C Screen Current ..., .. bl e g 015 015 Amp
D-C Grid Current (approx.) —..... . .. ; .04 04 Amp
Driver Power Output (approx.) .. .. .. R 50 55 Watts
Useful Power Qutput (approx.) AT 650 800 Watts

Maximum Circuit Values
Grid circuit resistance under any condition . 5,000 ohms

RADIO FREQUENCY POWER AMPLIFIER OR OSCILLATOR
Clags C telegraphy

RADIO FREQUENCY POWER AMPLIFIER
Class C FM telephony

up to

Maximum CCS Ratings (B) 1215 MHz
D-C Plate Voltage ... ... ..., . ...... 3,000 Volts
D-C Screen Voltage . ... ... .. i e 1,000 Volts
D-C Grid Voltage . .......... —300 Volts
D-C Plate Current . . 1.0 Amp
D-C Grid Current . ..... 0.2 Amp
Plate Input. ... ..., : 2,500 Watts
SoreEn INPUL oot DR SR e e 50 Watts
Plate Dissipation .., ... 1,500 Watts
Typical CCS Oparatmn — Grid drive circuit at 600 MHz=z

D-C Plate Voltage .. ... _. 2,500 Volts
D-CScresn Voltage . ..........0. oo o0 500 Volts
D-C Grid Voltage . ......... ¢ —75 Vaolts

D-C Plate Current .. ............... .. ; 1,0 Amp
D-C Screen Current ..oooooiiiiiiiii - g .02 Amp

0-C Grid Current (approx.) ,.... .07 Amp
QOutput Circuit Efficiency {approx } ............. S0 %
Driver Power Output (approx.) 75 Watts
Useful Power Qutput (approx.) 1,350 Watts
Maximum Circuit Values

Grid circuit resistance under any condition ..., .. . 5,000 ohms

aximum ratings are limiting values above which tha ser-
v:ceabulrty of the tuba may be impaired with respect to life and satis.
factory performance and should not be exceaded under the worst
prabable conditions.
Note 9. The screen to ground impedance must be low enough to
prevent build-up of seraen voltage undar negative current conditions.
Note 10. A plate impedance which will provide a platevoltage-
supply regulation of no batter than 10% is recommended.
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PLATE TERMINAL .9

SCREEN TERMINAL* —(V)—~

SAC)

GRID TERMINAL*
HEATER CATHODE™®

DIMENSIONAL DATA
{IN INCHES)

DIM. MIN, MAX.
A Dia. 3.69 3.75
B 850

C 22

D 2.15 2.23
E 2.71 2.85
F 3.14 3.34
G 1.160 1.165
H J9 85
J 22

K A3 49
L 34 40
m 115

N 175 225
P .1356

Q Dia. 725
R Dia. 1.710

S Dia. 2.307

T 200

u 250

¥ Dia. 3.010

w .105

X Dia. 3.210

HEATER

S~ HEATER TERMINAL*

Accessories
Socket., . .....57282

A :SIEH:D REGION

o

CERAMIC INSULATOR

Note 1. Concentricity between the various di-
ameters is such that the tube will enter a gauge
having suitably sEaced concentric apertures
and posts of the following diameters:

A. Radiator Band | | .. 3.7805
B. Plate Terminal . ... ._.... .. ... 3.2605
C. Screen Termipal ........ ..,..... 3.060%
D, Grid Tarminal 2.337%
E. Heater-Cathode Terminal. .. __ ... 1.7445
F. Heater Terminal ....... ... .. 0.6945

Note 2. Keep all hatchad regions clear. Do not
allow contacts or circuit components to pro-
trudse into these annular volumes, Diameters of
hatched areas above Air-Cooled Radiator, Plate
Terminal Contact Surface, and Screen Terminal
Contact Surface shall not be greater than its
associated diameter.
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PREFERRED MOUNTING ARRANGEMENT
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3.425 Dia.

2.505 Dia.
1.912 Dia.

e x .500 Deep

125 Dia.
062 R.

Seal

Detail

500 Dia.

594 Dia,

PLATE-StAL TEMPERATURE RISE
ABOVE INCOMING AIR TEMPERATURE—*C

TYPICAL COOLING

CHARACTERISTICS

AlR FLOW THROUGH RADIATOR IN EITHER DIRECTIOM
MAXIMUM PLATE-SEAL TEMPERATURE=250"C.

250
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PERCENT OF MAXIMUM RATED PLATE DISSIPATION
FOR EACH CLASS OF SERVICE

Standby Operation: Cooling Air is reguired when
only heater voltage is applied to the tube.

Shutdown Operation: Air flow should continue
for several minutes after all power to the tube

is removed

TUBE EXTRACTOR

—

bl

NOTES:

/ J5"

&

83
fe— 4.5°

1. Material — 34¢™ thk. Cold
Rolled Steel

2. Slot Between Hales

3. Round All Edges
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F-7213

CONSTANT CURRENT
CHARACTERISTICS -
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