7213

BEAM POWER TUBE

Ceramic-Metal Seals

Matrix-Type Oxide-Coated
Unipotential Cathode

Coaxial-Electrode Structure

Full Ratings Up To 1215 Mc
2500 Watts CW Input
Forced-Air Cooled

TENTATIVE DATA

3-1/u" Length

3-3/u" Diameter
Unitized-Electrode Design
Integral Radiator

RCA-7213 is a small, forced—air-cooled beam
power tube designed for use as a linear rf power
amplifier and as a class C rf power amplifier in

airborne and fixed-station equipment, The 721i3

can be used with full ratings at frequencies up
through the Aeronautical
of 960 to 1215 Mc.

sipation rating of

Radio—-Navigation Band
It has a maximum plate~dis-—
1500 watts.

When used under CCS conditions as an rf power
amplifier and oscillator in class C telegraphy
service, the 7213 has a maximum plate-voltage
rating of 2500 volits and a maximum plate-—input
rating of 2500 watts. Under these conditions in
a grid-drive circuit, the 7213 is capable of de—
livering useful power output of 1350 watts with

a power gain of 20 at 600 Mc.

As a linear

rf power amplifier in class AB
single-sideband suppressed-carrier service, the
7213 is capable of providing a maximum—signal

power output (CCS) of 1250 watts.

Featured in the design of the 7213

in which unitized-

is a
coaxial-electrode structure
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electrode design combines each electrode, its
support, and its gold-plated external contact sur-
face. This typeof construction facilitates accu-
rate assembly of the electrodes and provides |ow-—
inductance, high-conductivity paths to the elec-
trodes themselves. The respectiveelectrode contact
surfaces are

insulated from each other by low-

loss ceramic bushings. Another structural fea-

ture of the 7213 is its unipotential cathode of
the oxide~coated matrix type for stability and
long

life, and its associated sturdy heater.

its
seals having graduated diameters

The coaxial structure with ring—-type

ceramic—metal

makes the 7213 particularly useful in either
coaxial-cylindercavity or parallel-linecircuits.
Its small size for its power capability facili-

tates theconstruction of compact equipment util-
izing grid-drive or cathode-drive circuits.
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Fig.1 - Structural Arrangement of Type 7213.

GENERAL DATA

Electrical:

Heater, for Matrix-Type Oxide-
Coated Unipotential cathode:

voltage (aC or nC)é . 5.5 typical wolts

6.0 max. volts

Current at 5.5 volts. 17.5 amp

Minimum heating time at 5.5 volts 5 minutes
7213 8-58
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Mu-Factor, Grid No.2 to Grid No.1
for p]ate volts = 2500, grld NO.2
volts = 600, and plate ma = 600 . 17

Direct Interelectrode Capacitances;
Grid No.1 to plate* . . . . . . . 0.17 max. upf
Grid No.1 to cathode. . . . . . . u2 pupf
Plate to cathode & heater®s** 0.014 max. ppf
Grid No.1 to grid NO.2. . . . . . 55 it
Grid No.2 to plate. . . . . 16 ppuf
Grid No.2 to cathode & heater** 1.4 max. uuf

Mechanical:

Operating Position. . . . . . « v « v v & « « . . Any
Overall Length. . . . . . . . . . .. . 3.24" + 0,10"
Greatest Diameter (See Dimensional Outline), 3.70" + 0.05"
Terminal Cconnections. See Dimensional Outline

Radiator. Integral part of tube
Afr Flow:
Through radiator--Adequate air flow to limit the plate-
seal temperature to 2500 ¢ should be delivered by a

blower throughthe radiator before and during the appli-
cation of heater, plate, grid-No.2, and grid-No.1 volt—
ages. Typical values of air flow dlrected through the
radiator versus percentage of max imum rated plate dlSSl—
pation for each class of service are shown in Fig.
Plate power, grid-No.2 power, heater power, andair f1ow
may be removed simultaneously.

To Grid-No.2, Grid-No.1, Cathode, and Heater Seals--A
sufficient quantlty of air should be directed at the
heater terminal and allowed to flow past each of these
seals so that its temperature does not exceed the speci-
fied maximum value of 2500 C. An air flow of 10 cfm is
usually adequate.

Seal Temperature (Plate, Grid No.2,
Grid No.1, cathode, and Heater) 250 max. o¢

weight (Approx.). . . .« « . . « . . . 2 ibs

LINEAR RF POWER AMPLIFIER
Single-Sideband Suppressed-Carrier Service

Max imum CCS® Ratings, 4bsolute Values:
Up to 1215 Mc

DC PLATE VOLTAGE e 2500 max. volts
DC GRID-No.2 (SCREEN) VOLTAGE. 1000 max. volts
MAX.—-SIGNAL DC PLATE CURRENT . . . 1.0 max. amp
MAX.=SIGNAL DC GRID=NO.1

(CONTROL-GRID) CURRENT . . . . . 0.2 max. amp
MAX.—SIGNAL PLATE INPUT. 2500 max. watts
MAX.-SIGNAL GRID-NG.2 INPUT. . . . 50 max. watts
PLATE DISSIPATION. . . . 1500 max. watts
Typical CCS Class AB| "Single-Tone" Operation:déé

Up to 60 Mc

DC Plate voltage P 2250 2500 volts
DC Grid-No.2 vo]tage‘. e e e 700 700 volts
DC Grid-No.1 voltage . . . . . . . -50 ~50 volts
Zero-Signal DC Plate Current . . . 0.2 0.2 amp
Zero-Signal DC Grid-No.2 Current . 0 0 amp
Effective RF Load Resistance 1100 1100 ohms
Max.-Signal DC Plate Current . . . 0.9 1.0 amp
Max.-Signal DC Grid-No.2 Current 0.48 0.u5 amp
Max.~Signal DC Grid-No.i Current . 0 0 amp
Max.-Signal Peak RF

Grid-No.1 voltage. . . . . . . . 50 50 volts
Max.-Signal Driving Power (Approx.) 0 0 watts
Max.-Signal Power Qutput (Approx.) 1000 1250 watts

PLATE-MODULATED RF POWER AMP.--Class C Telephony

Carrier conditions per tube for use with max. modulation
factor of 1.0

Maximum CCS® Ratings, 4bsolute Values:
Up to 1215 Mc

DC PLATE VOLTAGE + « + & & « & .« . 2000 max. volts
DC GRID-No.2 (SCREEN) VOLTAGE. 1000 max. volts
DC GRID-NoO.1 (CONTROL—

GRID) VOLTAGE. . -300 max. volts

DC PLATE CURRENT e e e 0.85 max. amp
DC GRID-No.1 CURRENT . « . . . . . 0.2 max. amp
PLATE INPUT. e e e 1700 max. watts
GRID—No.2 INPUT. « . . « + & + . . 35 max. watts
PLATE DISSIPATION. 1000 max. watts

Typical CCS Operation in Grid-Drive Circuit at 600 Mc:

DC Plate voltage P 1800 2000 volts
DC Grid-No.2 VO1tage P 500 500 volts
DC Grid-No.1 Voltage* . . . . . . -30 -30 volts
DC Plate Current 0.75 0.83 amp
DC Grid-No.2 Current . . 0.015 0.015 amp
DC Grid-No.1 Current (Approx.) 0.04  0.04 amp
Driver Power Output (Approx.)®™ . . 50 55 watts
Useful Power Output (Approx.). 6SOT goot  watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance:

Under any condition. 50001 max. ohms

RF POWER AMPLIFIER & 0SC.--Class C Telegraphy”
and
RF POWER AMPLIFIER--Class C FM Telephony

Max imum CCS® Ratings, 4bsolute Values:
Up to 1215 Mc

DC PLATE VOLTAGE e e 2500 max. volts
DC GRID-N0.2 (SCREEN) VOLTAGE. 1000 max. volts
DC GRID-No.1 (CONTROL—

GRIDE VOLTAGE. . . -300 max. volts
DC PLATE CURRENT . « o o o « « .« . 1.0 max. amp
DC GRID-No.1 CURRENT . . . . . . . 0.2 max. amp
PLATE INPUT. e e e e 2500 max. watts
GRID~NO.2 [INPUT. . . . + <« .« « .« . 50 max. watts
PLATE DISSIPATION. 1500 max. watts

Typical CCS Operation in Grid-Drive Circuit at 600 Mc:

DC Plate voltage P 2250 2500 volts
DC Grid-No.2 voltage®. . . . . .. 500 500 volts
DC Grid-No.1 voltage™ . . . . . . -30 -30  volts
DC Plate Current . . . . . . . . . 0.9 1.0 amp
DC Grid-No.2 Current . . . .. 0,02 0.02 amp
DC Grid-No.1 Current (Approx ‘ 0.07 0.07 amp
Driver Power Output (Approx.) 70 75 watts
Useful Power Output (Approx.). 1050T 1350T watts
Maximum Circuit values:
Grid—No.1—Circuit Resistance:

Under any condition. 50001 max. ohms

SPECIAL PERFORMANCE DATA

Design samples of the 7213 have been subjected to the
following tests without adverse effects.

Variable-Freguency Vibration Performance:

This test was performed (per MIL-E-1C%, par.4.9.20.3)
under the following conditions: Heater vottage of
5.5volts, plate supply voltage of 450 volts, grid-No.2
voltage ofBOO volts, grid—No.l voltage varxed to give
a plate current of 10 milliamperes, and plate load
resistor of 2000 ohms, The tubes were vibrated in
each of 3 positions through frequency range from 10
to 50 to 10 cyclesper second. The vibrating frequency
had a fixed amplitude of 0.040 inch {total excursion
of 0.080 inch). Duringthe test, the tubes did not show
an rms output voltage across the plate load resistor
in excess of 250 millivolts

At the end of this test, the tubes did not show tap
or permanent interelectrode shorts or defects that
would cause the tubes to be inoperable. The tubes
exhibited no pronounced mechanical resonance during
this test.

© Military Specification,
tifiers, 3 October 1955,

Electron Tubes and Crystal Rec-



Fatigue Performance:

In this test (per MIL-E-1C, par.4.9.20.6), the tubes
were rigidly mounted and subJected to 2.5g v|brat|ona1
acceleration at 25 cycles per second for 32 hours in
each of three positions with 5.5 volts applied to the
heater. At the end of this test, the tubes did not
show permanent or temporary shorts or ocpen circuits,
and passed all electrical tests.

4 Because the cathode is subjected to considerable back
bompbardment as the frequency is increased with resultant
increase in temperature, the heater voltage should be
reduced depending on operating conditions and freguency
%ofprevent overheating the cathode and resultant short

ife

with external flat metal shield having diameter of gv,
and center hole approximately 3" in diameter provnded
with spring fingers that connect the shield to grid-
No.2 terminal. Shield is located in pltane of grid-No.2
terminal perpendicular to the tube axis.

with external flat metal shield having diameter of 8",
and center hole approximately 2-3/8" 'in diameter pro-
vided with spring fingers that connect the shield to
grid-No.1 terminal, 'Shield is located in plane of
grid-No.1 terminal perpendicular to the tube axis.

continuous Commercial Service,

'Y "single-Tone" operation refers to that class of ampli-
fier service in which the grid-No.1 input consists of
a monofrequency rf signal having constant amplitude.
This slgnalls produced ina single-sideband suppressed—
carrier system when a single audio frequency of con-
stant amplitude is applied to the input of the system.

A preferably obtained from a fixed supply.

had Obtained preferably from a separate source modulated
along with the plate supply.

* Obtained from grid-No.1 resistor or from a combination
of grid-No.1 resistor with either fixed supply or
cathode resistor.

L ]

The driver stage is required to supply tube losses and
rf circuit losses. |t should ve designed to provide
an excess of power above the indicated value to take
care of variations in line voltage, in components, in
initial tube characteristics, and in tube characteris—
tics during life.

T This value of useful power is measured in load of out-
out circuit.

i If this value is insufficient to provide adequate bias,
the additional required bias must be supplied by a
cathode resistor or fixed supply.

= Key-down conditions per tube without amp]ntude modula—
tion. Amplitude modulation essentsa11y negative may be
used if the positive peak of the audio-frequency enve~
lope does not exceed 115% of the carrier conditions.

R

obtained preferably from a fixed supply, or from the
plate-supply voltage with a voltage divider.

& Obtained from fixed supply, by grid-No.1 resistor, by
cathode resistor, or by combination methods.

OPERATING CONSIDERATIONS

The maximum ratings inthe tabulated data are
established in accordance with the following defi-
nition of the Adbsolute~-Maximum Rating System for
rating electron devices.

Absolute~Max imum ratings are limiting values
of operating and environmental conditions appli-
cable to any electron device of a specified type
as defined by its published data, and should not
be exceeded under the worst probable conditions.

The device manufacturer chooses these values
to provide acceptable serviceability of the de—
vice, takingno responsibility for equipment vari-
ations, environment variations, and the effects
of changes in operating conditions due to vari-
ations in device characteristics.

The equipment manufacturer shouid design so
that initially and throughout life no absolute-—
max imum value for the intended service is exceed-
ed with any device under the worst probable oper—
ating conditions with respect to supply-voltage
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Fig.2 - Typical Cooling Requirements
for Type 7213,

variation, equipment-component variation, equip-—
ment-control adjustment, load variation, signal
variation, environmental conditions, and vari-

ations in device characteristics.

The maximum seal temperature of 2500 C is a
tube rating and is to be observed in the same
manner as other ratings. The temperature may be

measured with temperature-sensitive paint, such
as Tempilag. The latter is made by the Tempi
Corporation, 132W. 22nd Street, New York [, New

York in the form of liquid and stick.

The rated plate and grid-No.2 voltages of
this tube are extremely dangerous to the user.



Great care should be taken during the adjustment
of circuits. The tube and its associated appa-
ratus, especially ail parts which may be at high
potential above ground, should be housed in a
The protective housing
interfocks so that per-—

protective enclosure.
should be designed with
sonnel can not possibly come in contact with any
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Fig.3 — Typical Plate Characteristics
of Type 77213,

high-potential point in the electrical system.
The interlock devices should function to break
the primary circuit of the high-voltage supplies
when any gate or door on the protective hous-
ing is opened, and should prevent the closing

of the primary circuit until the door is again
locked.
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Fig.4 — Typical Plate Characteristics
of Type %213.
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- Typical Constant-Current Characteristics
of Type 7213
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TERMINAL CONNECTIONS

P

G, = Grid-No.1 Terminal Contact surface
(adjacent to Cathode & Heater
Terminal contact Surface)

Grid-No.2 Terminal Ccontact Surface
(adjacent to Grid-No.1 Terminal G2
contact Surface)

H = Heater Terminal Contact Surface
(Cup at end opposite air-cooled
Radiator)

H,K=Cathode & Heater Terminal Contact
Surface (adjacent to Heater Terminal
contact Surface)

P = Plate Terminal Contact Surface
G| (adjacent to Air-cooled Radiator)

[ep]
I
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SUGGESTED DESIGN OF HANDLE
FOR EXTRACTING 7213 FROM CAVITY
r————m“———-‘ 4.—.7’%)-
j —.250"1,005" DIA,
P = - 2 HOLES
,/ W \\ 1.015"+.005"R.
7 AY
” I’
28”4 — } -
|

NOTE I: MATERIAL V¢ THICK

COLD ROLLED STEEL
NOTE 2: SLOT BETWEEN HOLES
NOTE 3: ROUND ALL EDGES

i

T

~—.156"£.005" DIA.
2 HOLES

L/a.3°
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DIMENSIONAL OUTLINE

3.70"4.05"DIA. NOTE1——>

NOTE 3

PLATE
TERMINAL
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NOTES 182
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NOTES 182

GRID-N22

Ui

2 £ n
TERMINAL™ .108"] - 5073,, 4603
e g == e
" :
e |35_—|_T7 REFERENCE
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| IR A
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NOTES 1&2 NOTE 1
GRID=-N¢2| TERMINAL
CONTACT SURFACE

HEATER~-CATHODE
TERMINAL
CONTACT SURFACE

2.305" MIN. DIA,
F——""NoTES 182 —
[F525 INDICATES CERAMIC
- BUSHING

HEATER TERMINAL-
CONTACT SURFACE
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NOTE 1: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR
BAND, PLATE TERMINAL, GRID-N0.2 TERMINAL, GRID-No.1

TERMINAL, HEATER-CATHODE TERMINAL,
CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WilL ENTER A
GAUGE AS SHOWN N SKETCH Gq. PROPER ENTRY OF THE TUBE IS
OBTAINED WHEN THE GRID-No.2 TERMINAL IS SEATED ON THE
SHOULDER A - A', THE TUBE 1S PROPERLY SEATED ON THE
SHOULDER WHEN A 0.010" THICKNESS GAUGE 1/8" WIDE WILL NOT
ENTER MORE THAN 1/16" BETWEEN THE SHOULDER SURFACE. AND
THE GRID-No.2 TERMINAL., THE GAUGE IS PROVIDED WITH SLOTS
TO PERMIT MAKING MEASUREMENT OF SEATING OF GRID-No.2
TERMINAL ON SHOULDER A - A",

AND HEATER TERMINAL

NOTE 2: THE DIAMETER OF EACH TERMINAL IS HELD TO INDICATED
VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF I[TS
CONTACT SURFACE.
NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE
ANNULAR VOLUMES.
GAUGE SKETCH G
t H
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SURFACE A-A'

X THIS SURFACE 1S FLAT WITHIN
L0005 PEAK TO VALLEY AND IS
PERPEND!CULAR TO THE AX!IS

THE CYLINDRICAL HOLES
WITHIN .00025"

45°*
THE_AXES OF THE CYLINDRICAL HOLES ”,\%_i
I TH UGH Hg AND THE AXIS OF
POST P ARE COINCIDENT WITHIN ool? ~ DETAIL OF POST P oo
+0602"
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Devices and arrangements shown or described herein may

use patents of RCA or others.

herein

Information contained

is furnished without I'x,SpOﬂslbl]lt}’ by RCA for
its use and without prejudice to RCA's patent rights,.



