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EIMAC division of Varian

Main office: 301 Industrial Way, San Carlos, CA 94070

Look in the general section for-
A quick guide to EIMAC products and services offered in this catalog.

Including. ..

® Your nearest distributor of modern, fully guaranteed EIMAC electron
tubes and accessories.

® Your nearest Varian/EIMAC Field Engineer, who stands ready to give
you immediate engineering assistance, information on deliveries and
prices, or to provide other information not found in this catalog.

® EIMAC tube type numbering system.
® EIMAC/JEDEC cross-reference list.

Important EIMAC extras...

APPLICATION ENGINEERING. The EIMAC Application Engineering
Department is available at all times for consultation. New tube operating
techniques are continually being explored, tested and proven by EIMAC
engineers, whose combined knowledge and experience are at your service.
EIMAC Application Bulletins covering various uses of EIMAC products
are available upon request.

FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC
Application Engineering Department outside the EIMAC Division plant,
the Field Engineers cover the United States, and numerous foreign countries,
operating out of offices in major cities. They will help you personally with
experimental work, circuits, technique, etc. Engineers from the EIMAC
plant are available, too, for field consultation. As EIMAC tubes are world
renowned, the same services extend to countries overseas through the
Varian/EIMAC export operations and overseas offices.



® TECHNICAL DATA

S

The Eimac 8165/4-65A is a small radial-beam tetrode with a maximum plate-
dissipation rating of 65 watts. In most applications, no forced air is required, normal
radiation and convection cooling being adequate. An instant-heating, thoriated tung-
sten filament is employed, allowing all electrode voltages to be applied simultaneously
and permitting the conservation of power during standby periods. The 8165/4-65A is,
therefore, a good choice for many mobile applications.

Short, heavy leads and low interelectrode capacities assure stable, efficient
operation at high frequencies and permit its use at maximum ratings through 150
megacycles. The 8165/4-65A is equally useful in audio-amplifier or modulator service.

GENERAL CHARACTERISTICS

8165
4-65A

RADIAL-BEAM
POWER TETRODE

MODULATOR
OSCILLATOR
AMPLIFIER

ELECTRICAL Min. Nom. Max.
Filament: Thoriated Tungsten
Yoltage - - - - - - - - - - 6.0 volts
Current - - - - - - - - - 3.2 3.8 amperes
Grid-Screen Amplification Factor - - - - - - 5 7
Direct Interelectrode Capacitances:
Grid-Plate - - - - - - - - - 0.12 uuf
Input - - - - - - - - - 6.0 8.3 uuf
Output - - - - - - - - - 1.9 2.6 uuf
Frequency for Maximum Ratings - - - - - - - - - 150 me
MECHANICAL
Base - - - - - - - - - - - - - - 5.pin—National HX-29 or Johnson 122-101
Maximum Seal Temperature - - - - - - - - - - - - - - - - - 200° C
Maximum Envelope Temperature - - - - - - - - - - - - - - - - 225° C

Recommended Socket Operating Position - - - - = = B B s B
Cooling - - $ w wm ow ow ® B . g & B g =
Recommended Heat Dissipating Connector - - - - = A @ s om =
Maximum Over-all Dimensions

Length - - s - . s = s . s - . s - e
Diameter - - - = - - = = = = 5 = . %
Net Weight - - - = - 3 = . - s " = - 2 = &
Shipping Weight (Approximate) - - - - - - . - - - - -
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies
OR OSCILLATOR DC Plate Voltage - - - -
D-C S Volt - = % s
Class-C Telegraphy or FM Telephony D-C (;:ie:nvoﬁa;:;e
MAXIMUM RATINGS (Key-down conditions) D-C Plate Current
D-C PLATE VOLTAGE - - - - 3000 MAX. YOLTS D-C Screen Current*
D-C SCREEN VOLTAGE - - - 400 MAX. YOLTS D-C Grid Current* - -
D-C GRID VOLTAGE - - - —500 MAX. YOLTS Peak R-F Grid Voltage* -
D-C PLATE CURRENT - s - - 150 MAX. MA Driving Power* - - -
PLATE DISSIPATION - - - 65 MAX. WATTS Plate Input Power
SCREEN DISSIPATION - - - . 10 MAX. WATTS Plate Output Power -
GRID DISSIPATION - - - - 5 MAX. WATTS *Approximate values
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies
AMPLIFIER D-C Plate Voltage - - -
D-C Screen VYoltage - -
Class-C Telephony D-C Grid Voltage .=
MAXIMUM RATINGS (Carrier conditions) D-C Plate Current - - -
D-C PLATE VOLTAGE - - - - 2500 MAX. YOLTS D-C Screen Current*
D-C SCREEN VOLTAGE - - - 400 MAX. YOLTS D-C Grid Current*
D-C GRID YOLTAGE - - - —500 MAX. YOLTS Peak R-F Voltage*
D-C PLATE CURRENT - - - - 120 MAX. MA Driving Power*®
PLATE DISSIPATION - - - - 45 MAX. WATTS Plate Input Power ~ =
SCREEN DISSIPATION - - - 5 10 MAX. WATTS Plate Output Power - - -
GRID DISSIPATION - - - 5 MAX. WATTS *Approximate values

(Effective 5-1-62) Copyright 1961 by Eitel-McCullough, Inc.

EIMAC division of varian / 301 industrial way / san carlos / califor

- Vertical, base down or up
- Convection and radiation
- - Eimac HR-6

- - - 4.19 inches
- - . 2.38 inches
- - - 3 ounces
- - - 1.5 pounds

up to 150 megacycles)

1500 2000 2500 3000 volts
250 250 250 250 volts

- —105 —105 —I105 —105 volts
150 137 124 112 ma
39 32 26 22 ma
19 15 13 9 ma
205 195 185 175 volts
3.9 29 24 1.6 watts
225 275 310 335 watts
160 210 245 270 watts

up to 150 megacycles)

- 1000 1500 2000 2500 volts
250 250 250 250 volts

- —I150 —150 —I150 —150 volts

- 120 120 13 102 ma
40 40 37 26 ma
20 20 18 13 ma
255 255 250 235 volts
5.1 5.1 4.8 3.1 watts
120 180 226 255 watts
85 140 182 210 watts

nia 94070



p— 4-65A

AUDIO FREQUENCY POWER AMPLIFIER OR
MODULATOR

Class-AB;

MAXIMUM RATINGS

D-C PLATE VOLTAGE - - - - 3000 MAX. YOLTS
D-C SCREEN VOLTAGE - & - - 600 MAX. VOLTS
D-C PLATE CURRENT - - - - 150 MAX. MA
PLATE DISSIPATION - = . - 65 MAX. WATTS
SCREEN DISSIPATION - - . s 10 MAX. WATTS
RADIO-FREQUENCY SSB POWER AMPLIFIER
Class-AB,

MAXIMUM RATINGS

D-C PLATE VOLTAGE - s s - 3000 MAX. VOLTS
D-C SCREEN VOLTAGE - = 600 MAX. YOLTS
D-C PLATE CURRENT . - - - 150 MAX. MA
PLATE DISSSIPATION - s - - 65 MAX. WATTS
SCREEN DISSIPATION - - - - 10 MAX. WATTS

TYPICAL OPERATION
Class-AB, (Sinusoidal wave, two tubes except where noted)

D-C Plate Voltage - - - - 1500 2000 2500 3000 volts
D-C Screen Voltage - - - - 500 500 400 400 volts
D-C Grid Voltage! - - - - —90 —105 —85 —390 volts
Zero-Signal D-C Plate Current - 60 40 30 30 ma

Max.-Signal D-C Plate Current - 166 150 132 120 ma

Max.-Signal D-C Screen Current* - 10 b [ 6 ma

Peak A-F Grid Yoltage (per tube)* 70 80 77 77 volts
Effective Plate-to-Plate Load -13,300 24,000 37,500 50,000 ohms
Max.-Signal Plate Input Power - 250 300 330 360 watts
Max.-Signal Plate Output Power - 120 170 200 240 watts

1Adjust to obtain listed zero-signal d-c plate current.
*Approximate values.

TYPICAL OPERATION
Class-AB1 (Frequencies to 150 megacycles)

D-C Plate Voltage - - - - 1500 2000 2500 3000 volts
D-C Screen Voltage - - - - 500 500 400 400 volts
D-C Grid VYoltage! - - - - —9% —105 —85 —90 volts
Zero-Signal D-C Plate Current - 30 20 15 15 ma
Max.-Signal D-C Plate Current - 83 75 b6 60 ma
Max.-Signal D-C Screen Current* - 5 3 3 3 ma
Peak R-F Grid Voltage* - - - 70 80 77 77 volts
Max.-Signal Plate Input Power - 125 150 165 180 watts
Max.-Signal Plate Output Power - 60 85 100 120 watts

1Adjust to obtain listed zero-signal d-c plate current.
*Approximate Yalues.

output power will be noted.

NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by
direct tests. No allowance for circuit losses, either input or output, has been made.

In class-C operation, adjustment of the r-f grid drive to obtain listed plate current at the listed grid bias, screen
voltage, and plate voltage is assumed. Resultant screen and grid currents will vary from tube to tube, but little change in

In class-AB, linear operation, screen current will also vary from tube to tube but is a useful indicator of relative
linearity. In general, less screen current means better linearity, providing other conditions are held constant. The same
degree of linearity will be obtained from different tubes if loading and drive are adjusted to give the same plate and
screen current, although output power may vary from tube to tube.

APPLICATION

MECHANICAL

Mounting—The 4-65A must be operated vertically,
base up or base down. The socket must provide clear-
ance for the glass tip-off which extends from the cen-
ter of the base. A flexible connecting strap should be
provided between the plate terminal and the external
plate circuit, and the Eimac HR-6 connector (or equi-
valent) used on the tube plate lead. The socket must
not apply lateral pressure against the base pins. The
tube must be protected from severe vibration and
shock.

Adequate ventilation must be provided so that the
seals and/or envelope under operating conditions do
not exceed their rated maximum temperatures. For
operation above 50 Mec. the plate voltage should be
reduced, or special attention should be given to seal
cooling.

When the ambient temperature does not exceed
30° C it will not ordinarily be necessary to provide
forced-air cooling of the envelope or plate seal at fre-
quencies below 50 Mec. provided that a heat-radiating
plate connector is used and the tube is so located that
normal circulation of air past the envelope is not
impeded.

ELECTRICAL

Filament Voltage—The filament voltage, as measured
at the filament pins, should be 6.0 volts. For long life,
excursions from this value should not exceed 4 5 per-
cent.

Bias Voltage—D-C bias voltage for the 4-65A should
not exceed —500 volts. If grid-leak bias is used, suit-
able protective means must be provided to prevent
excessive plate or screen dissipation in the event of
loss of excitation.

Screen Voltage—The d-c screen voltage for the
4-65A should not exceed 400 volts except in the case
of class-AB audio operation and Single-Side-Band r-f
amplifier operation where it should not exceed 600
volts.

Screen Dissipation—The power dissipated by the
screen of the 4-65A must not exceed 10 watts. Screen
dissipation is likely to rise to excessive values when the
plate voltage, bias voltage or plate load is removed
with filament and screen voltages applied. Suitable
protective means must be provided to limit screen dis-
sipation to 10 watts in the event of circuit failure.

Plate Voltage—The plate-supply voltage for the
4-65A should not exceed 3000 volts. Above 50 Me. it
is advisable to use a lower plate voltage than the
maximum, since the seal heating due to r-f charging
currents in the screen leads increases with plate
voltage and frequency. See instructions on seal cooling
under “Mechanical” and “Shielding.”

Plate Dissipation—Under normal operating condi-
tions, the plate dissipation of the 4-65A should not be
allowed to exceed 65 watts in unmodulated applica-
tions.

In high-level-modulated amplifier applications, the
maximum allowable carrier-condition plate dissipation
is 45 watts.

Plate dissipation in excess of the maximum rating is
permissable for short periods of time, such as during
tuning procedures.

OPERATION

Class-C FM or Telegraphy—The 4-65A may be op-
erated as a class-C FM or telegraphy amplifier without



neutralization up to 110 Mec. if reasonable precautions
are taken to prevent coupling between input and out-
put circuits external to the tube. In single-ended cir-
cuits, plate, grid, filament, and screen by-pass
capacitors should be returned through the shortest
possible leads and short, heavy leads should be used
to inter-connect the screens and filaments of the two
tubes. Care should be taken to prevent leakage of
radio-frequency energy to leads entering the amplifier
in order to minimize grid-plate coupling between
these leads external to the amplifier.

Where shielding is adequate, the feedback at fre-
quencies above 110 Mec. is due principally to screen-
lead-inductance effects and it becomes necessary to
introduce in-phase voltage from the plate circuit into
the grid cricuit. This can be done by adding capaci-
tance between plate and grid external to the tube.
Ordinarily, a small metal tab approximately %" square
and located adjacent to the envelope opposite the plate
will suffice for neutralization. Means should be pro-
vided for adjusting the spacing between the neutral-
izing capacitor plate and the envelope. An alternate
neutralization scheme for use above 110 Mec. is illus-
trated in the diagram shown below. In this circuit,
feedback is eliminated by series-tuning the screen to
ground with a small capacitor. The socket screen
terminals should be strapped together as shown on
the diagram, by the shortest possible lead, and the
lead from the mid point of this screen strap to the
capacitor, C, and from the capacitor to ground should
be made as short as possible.

Ji
1

4-65A

RFC &.5 uH

s00n RFC

<E&: +Ec2 +Eee

RFC 6 5s.uH

IIf

Screen-tuning neutralization circuit for use above 100 Mc.
C is o small split-stator capacitor.

640,000
— _ ,approx.

C ==
(uutd) 7 (M)

Typical driving power and output power versus
frequency are shown below. The output power shown
is the actual plate power delivered by the tube; the
power delivered to the load will depend upon the ef-
ficiency of the plate tank and output coupling system.
The driving power is likewise the driving power re-
quired by the tube (includes bias loss). The driver
output should exceed the driving power requirements
by a sufficient margin to allow for coupling-circuit
losses. The use of silver-plated linear tank-circuit ele-
ments is recommended at frequencies above 75 Mc.

Class-C AM Telephony—The r-f circuit considera-
tions discussed above under class-C FM or telegraphy
also apply to amplitude-modulated operation of the
4-65A. When the 4-65A is used as a class-C high-
level-modulated amplifier, both the plate and screen

4-65A —
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should be modulated. Modulation voltage for the
screen may be obtained by supplying the screen
voltage through a series dropping resistor from the un-
modulated plate supply, or by the use of an audio-fre-
quency reactor in the positive screen-supply lead, or
from a separate winding on the modulation transform-
er. When screen modulation is obtained by either the
series-resistor or the audio-reactor methods, the audio-
frequency variations in screen current, which result
from the variations in plate voltage as the plate is
modulated, automatically give the required screen
modulation. Where a reactor is used, it should have
a rated inductance of not less than 10 henries divided
by the number of tubes in the modulated amplifier
and a maximum current rating of two to three times
the operating d-c screen current. To prevent phase-
shift between the screen and plate modulation voltages
at high audio frequencies, the screen by-pass capacitor
should be no larger than necessary for adequate r-f
by-passing.

For high-level modulated service, the use of partial
grid-leak bias is recommended. Any by-pass capacitors
placed across the grid-leak resistance should have a
reactance at the highest modulation frequency equal to
at least twice the grid-leak resistance.

Class-AB, and Class-AB, Audio—Iwo 4-65As may
be used in a push-pull circuit to give relatively high
audio output power at low distortion. Maximum rat-
ings and typical operating conditions for class-AB.
audio operation are given in the tabulated data.

Screen voltage should be obtained from a source
having good regulation, to prevent variations in screen
voltage from zero-signal to maximum-signal conditions.
The use of voltage-regulator tubes in a standard cir-
cuit should provide adequate regulation.

Grid-bias voltage for class-AB. service may be
obtained from batteries or from a small fixed-bias
supply. When a bias supply is used, the d-c resistance
of the bias source should not exceed 250 ohms. Under
class-AB: conditions the effective grid-circuit resist-
ance should not exceed 250,000 ohms.

In some cases the maximum-signal plate dissipation
shown under “Typical Operation” is less than the
maximum rated plate dissipation of 4-65A. In these
cases, with sine-wave modulation, the plate dissipa-
tion reaches a maximum value, equal to the maximum
rating, at a point somewhat below maximum-signal
conditions.

The output-power figures given in the tabulated
data refer to the total output power from the amplifier
tubes. The useful output power will be from 5 to 15
percent less than the figure shown, due to losses in
the output transformer.



Shielding—The internal feedback of the tetrode has
been substantially eliminated and in order to fully
utilize this advantage, it is essential that the design of
the equipment completely eliminate any feedback
external to the tube. This means complete shielding
of the output cricuit from the input circuit and earlier
stages, proper reduction to low values of the induct-
ance of the screen lead to the r-f ground, and elimina-
tion of r-f feedback in any common power-supply
leads.

Complete shielding is easily achieved by mounting
the socket of the tube flush with the deck of the chas-
sis as shown in the sketch shown at the right.

The holes in the socket permit the flow of con-
vection air cwrrents from below the chassis up past
the seals in the base of the tube. This flow of air is
essential to cool the tube and in cases where the com-
plete under-part of the chassis is enclosed for electrical
shielding, screened holes or louvers should be pro-
vided to permit air circulation. Note that shielding is
completed by aligning the internal screen shield with
the chassis deck and by proper r-f by-passing of the
screen leads to r-f ground. The plate and output cir-
cuits should be kept above deck and the input circuit
and circuits of earlier stages should be kept below
deck or completely shielded.
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NOTE 3

NOTE 4

4-65A —

Special Applications—1If it is desired to operate this
tube under conditions widely different from those
given here, write to Power Grid Tube Marketing,
Eitel-McCullough, Inc., 301 Industrial Way, San
Carlos, California, for information and recommen-
dations. Copies of characteristic curves, either con-
stant-grid-voltage or constant-current, for various
screen potentials may be obtained from this department

on request.
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4-120A
A (4D21)

RADIAL-BEAM

; ® TECHNICAL DATA FEINER ."“R°°E
MODULATOR

OSCILLATOR
AMPLIFIER

The EIMAC 4-125A is a radial-beam power tetrode intended for use as an
amplifier, oscillator, or modulator. It has a maximum plate-dissipation rating
of 125 watts and a maximum plate-voltage rating of 3000 volts at frequencies
up to 120 MHz.

The low grid-plate capacitance of this tetrode together with its low driving-
power requirement allows considerable simplification of the associated
circuit and driver stage.

Cooling is by radiation from the plate and by air circulation through the
base and around the envelope.

The 4-125A in class-C rf service will deliver up to 375 watts plate power
output with 1.2 watts nominal driving power.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated Tungsten
Voltage T P 0 volts
Current = = ® & & & = = = - = = - - [B5 amperes
Grid-Screen Amplification Factor (Average) = = =& & @ = & = B9
Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - - - - - - - - - - =005 pF
Iopgt = = = = = = = = = =» = s & = = -108 pF
Output - =« = = = =« =« « = = = = = & = = B pF
Transconductance (I,=50 mA, E,=2500 V,E.=400V) - - - - - 2450  wmhos
Highest Frequency for Maximum Ratings - - - - - . - - - 120 MHz
MECHANICAL
Base- - - - - - - - - - . - - . - = - B5.pin metal shell
Basing - - - - - - - - - - - - . - - See outline drawing
Socket - - E. F. Johnson Co. socket No. 122-275, National Co. No.HX-100, or equivalent
Mounting Position - - - - - - - - - - - Vertical, base down or up
Cooling - - - - - - - - - . . - - - Radiation and forced air
Recommended Heat-Dissipating Plate Connector - - - - - - - EIMAC HR-6
Maximum Over-all Dimensions:
Length - - - - - - - - - - - - - - - -569 inches
Diameter = =2 o8 = = % = & ®B = = ¥ = = = 2] inches
Net Weight - - - - - - - - - - - - - - - - 65 ounces
Shipping Weight - - - - - - - - - - - - . - - 15 pounds
(Revised 6-1-67) (© 1958, 1967 by Varian Printed in U.S.A.

EIMAC division of varian / 301 industrial way / san carlos / california 94070



4-125A

—~be

(4D21)

RADIO-FREQUENCY POWER AMPLIFIER

AND OSCILLATOR

Class-C Telegraphy or FM Telephony

(Key-down condition, 1 tube)

MAXIMUM RATINGS

DC Plate Voltage! - - -
DC Screen Voltage - - -
DC Crid Voltage - - - -
DC Plate Current - - - -
Plate Dissipation -
Screen Dissipation

3000 volts
400 volts
—500 watts
225 mA
125 watts
20 watts

Grid Dissipation = « - = = = = = » = 5 watts

TYPICAL OPERATION

(Frequencies below 120 MHz)

DC Plate Voltage - - - - 2000 2500 3000 volts

DC Screen Voltage - - - - 350 350 350 volts

DC Grid Voltage - - - - —100 —150 —150 volts

DC Plate Current - - - - 200 200 167 mA

DC Screen Current - - - - 50 40 30 mA

DC Grid Current - - - - - 12 12 9 mA

Screen Dissipation - - - - 18 14  10.5 watts

Grid Dissipation - - - 1.6 2 1.2 watts

Peak RF Grid Input Voltage - 230 320 280 wvolts
(approx.)

Driving Power (approx.)? - - 2.8 3.8 2.5 watts

Plate Power Input - - - - 400 500 500 watts

Plate Dissipation - - - - - 125 125 125 watts

Plate Power Output - - - - 275 375 375 watts

AUDIO-FREQUENCY POWER AMPLIFIER

AND MODULATOR

Class-AB,

MAXIMUM RATINGS

DC Plate Voltage - - - - - - - - - - 3000 volts

DC Screen Voltage - - - - - 600 volts

Max-Signal DC Plate Curlent per Tubc - - 225mA

Plate Dissipation, per Tube
Screen Dissipation, per Tube

TYPICAL OPERATION

125 watts
20 watts

(Sinusoidal wave, two tubes unless otherwise specified )

DC Plate Voltage - - - -
DC Screen Voltage - - -
DC Crid Voltage? - - -
Zero-Signal DC Plate Current
Max-Signal DC Plate Current

Zero-Signal DC Screen Current
Max-Signal DC Screen Current
Effective Load, Plate-to-Plate - 10,200 13,400 20,300

Peak, AF Crid Input Voltage
(per tube) - - - - -
Driving Power - - - - -
Max-Signal Plate Dissipation
(per tube) - - - - -
Max-Signal Plate Power Outpu
Total Harmonic Distortion -

4

1500 2000 2500
600 600 600
—-90 -94 -96
60 50 50
222 240 232
—-1.0 —-05 -0.3
17 6.4 8.5
90 94 96

0 0 0
87.5 125 125
158 230 330
5 2 2.6

volts
volts
volts
mA
mA
mA
mA
ohms

volts
watts

watts
watts
per ct.

HIGH-LEVEL MODULATED RADIO-FREQUENCY

AMPLIFIER
Class-C Telephony

(Carrier conditions unless otherwise specified, 1 tube)

MAXIMUM RATINGS

DC Plate Voltage! - - - - - -
DC Screen Voltage - - - - - -
DC Grid Voltage - - - - - - -
DC Plate Current - - - - - - -
Plate Dissipation - - - - - - -
Screen Dissipation - - - - - -

2500 volts
400 volts
—500 watts
200 mA
85 watts
20 watts

Grid Dissipation - - s m m e = e 5 watts
TYPICAL OPERATION
(Frequencies below 120 MHz)
DC Plate Voltage - - - - - 2000 2500 volts
DC Screen Voltage - - - - - 350 350 volts
DC Grid Voltage - - - - - —220 —210 volts
DC Plate Cuxrrent - - - - - 150 152 mA
DC Screen Current - - - - - 33 30 mA
DC Grid Current - - - - - 10 9 mA
Screen Dissipation - - - - - 11.5 10.5 watts
Grid Dissipation - - - - - - 1.6 1.4  watts
Peak AF Screen Voltage, 100%

Modulation - - - - - 210 210 wvolts
Peak RF Grid Input \’olt age

(approx.) - - = = = = = 375 360 volts
Driving Power (approx.)? - - - 3.8 3.3  watts
Plate Power Input - - - - - 300 380 watts
Plate Dissipation - - - - - - 5 80 watts
Plate Power Output - - - - - 225 300 watts
AUDIO-FREQUENCY POWER AMPLIFIER
AND MODULATOR
Class-AB2
MAXIMUM RATINGS
DC Plate Voltage - - - - - - - - - - 300volts
DC Screen Voltage - - - - - 400 volts

Max-Signal DC Plate Cuuent per Tube
Plate Dissipation, per Tube - - -
Screen Dissipation, per Tube - - -

TYPICAL OPERATION

225 mA
125 watts
20 watts

(Sinusoidal wave, two tubes unless otherwise specified )
2000
350
—45
72
300

DC Plate Voltage - - - - - 1500
DC Screen Voltage - - - - 350
DC Grid Voltage - - - - - —41
Zero-Signal DC Plate Current - 87
Max-Signal DC Plate Current - 400

Zero-Signal DC Screen Current 0
Max-Signal DC Screen Current 34
Effective Load, Plate-to-Plate -
Peak AF Grid Input Voltage

(per tube) - - - - - - 141
Max-Signal Avg. Driving Power

(approx.) - - - - - - 2.5
Max-Signal Peak Driving Power 52
Max-Signal Plate Dissipation

(per tube) - - - 5 = 125
Max-Signal Plate Power Ontput 350
Total Harmonic Distortion - - 2.8

0

1o}

7200 13,600 22,200

105

1

4
3.

1

125
350

1

2500 volts
350  volts
—43  volts
93 mA
260 mA
0 mA
6 mA

ohms
89 volts

1 watts
2.4  watts

122 watts
400 watts
2.2 per ct.

(1) Above 120 MHz the maximum plate voltage rating de-

pends upon frequency. See page 4.

@Thc effective grid circuit resistance for each tube must

not exceed 250,000 ohms.

(3 Driving power increases above 70 MHz. See page 4.

IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “TYPICAL OPERATION' POSSIBLY EXCEEDING
THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EIMAC DIVISION OF VARIAN ASSOCIATES, FOR INFORMATION AND RECOMMENDATIONS
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APPLICATION

MECHANICAL

Mounting—The 4-125A must be mounted vertically,
base down or base up. The socket must be constructed
so as to allow an unimpeded flow of air through the holes
in the base of the tube and must also provide clearance
for the glass tip-off which extends from the center of the
base. The tube should be mounted above the chassis
deck to allow free circulation of air in the manner shown
in the mounting diagram below. The above requirements
are met by the E. F. Johnson Co. socket No. 122-275,
the National Co. socket No. HX-100, or a similar socket.

A flexible connecting strap should be provided be-
tween the HR-6 Heat Dissipating Plate Connector on the
plate terminal and the external circuit. The tube must be
protected from severe vibration and shock.

IRIE!
ot

4-125A mounting providing base cooling, shielding and isolation
of output and input compartments.

Cooling—Adequate cooling must be provided for
the seals and envelope of the 4-125A. In continu-
ous-service applications, the temperature of the
plate seal, as measured on the top of the plate cap,
should not exceed 170° C. A relatively slow move-
ment of air past the tube is sufficient to prevent seal
temperatures in excess of maximum at frequencies below
30 MHz. At frequencies above 30 MHz, radio frequency
losses in the leads and envelope contribute to seal and
envelope heating, and special attention should be given
to cooling. A small fan or centrifugal blower directed
toward the upper portion of the envelope will usually
provide sufficient circulation for cooling at frequencies
above 30 MHz, however.

In intermittent-service applications where the “on”
time does not exceed a total of five minutes in any ten-
minute period, plate seal temperatures as high as 220° C.
are permissible. When the ambient temperature does not
exceed 30° C. it will not ordinarily be necessary to pro-
vide forced cooling to hold the temperatures below this
maximum at frequencies below 30 MHz, provided that a
heat-dissipating plate connector is used, and the tube is
so located that normal circulation of air past the envelope
is not impeded.

Provision must be made for circulation of air
through the base of the tube. Where shielding or
socket design makes it impossible to allow free circula-
tion of air through the base, it will be necessary to apply
forced-air cooling to the stem structure. An air flow of
two cubic feet per minute through the base will be suffi-
cient for stem cooling.

ELECTRICAL

Filameni Voltage— For maximum tube life the filament
voltage, as measured directly at the filament pins, should
be the rated value of 5.0 volts. Unavoidable variations
in filament voltage must be kept within the range from
4.75 to 5.25 volts.

Bias Voltage— Dc bias voltage for the 4-125A should
not exceed 500 volts. If grid-leak bias is used, suitable
protective means must be provided to prevent excessive
plate or screen dissipation in the event of loss of
excitation.

Screen Voltage— The dc screen voltage for the 4-125A
should not exceed 400 volts, except for class-AB  audio
operation.

Plate Voltage— The plate-supply voltage for the 4-125A
should not exceed 3000 volts for frequencies below 120
MHz. The maximum permissible plate voltage is less
than 3000 volts above 120 MHz, as shown by the graph
on page 5.

Grid Dissipation—Grid dissipation for the 4-125A
should not be allowed to exceed five watts. Grid dissipa-
tion may be calculated from the following expression:

Pu:er‘mplc
where P,=Grid dissipation,
e.mp = Peak positive grid voltage, and

I.=D-c grid current.

€.y may be measured by means of a suitable peak
voltmeter connected between filament and grid.

Screen Dissipation—The power dissipated by the screen
of the 4-125A must not exceed 20 watts. Screen dissipa-
tion is likely to rise to excessive values when the plate
voltage, bias voltage or plate load are removed with
filament and screen voltages applied. Suitable protective
means must be provided to limit screen dissipation to 20
watts in the event of circuit failure.

Plate Dissipation—Under normal operating conditions,
the plate dissipation of the 4-125A should not be al-
lowed to exceed 125 watts in unmodulated applications.

In high-level-modulated amplifier applications, the
maximum allowable carrier-condition plate dissipation is
85 watts. The plate dissipation will rise to 125 watts
under 100% sinusoidal modulation.

Plate dissipation in excess of the maximum rating is
permissible for short periods of time, such as during tun-
ing procedures.

4-125A —
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OPERATION

Class-C Telegraphy or FM Telephony— The 4-125A
may be operated as a class-C telegraph or FM telephone
amplifier without neutralization up to about 30 MHz if
reasonable precautions are taken to prevent coupling
between input and output circuits external to the tube.
A grounded metallic plate on which the socket may be
mounted as shown in the mounting diagram on page
three provides an effective isolating shield between grid
and plate circuits. In single-ended circuits, plate, grid,
filament and screen by-pass capacitors should be re-
turned through the shortest possible leads to a common
chassis point. In push-pull applications the filament and
screen terminals of each tube should be by-passed to a
common chassis point by the shortest possible leads, and
short, heavy leads should be used to interconnect the
screens and filaments of the two tubes. Care should be
taken to prevent leakage of radio-frequency energy to
leads entering the amplifier, to prevent grid-plate coup-
ling between these leads external to the amplifier.

Where shielding is adequate, the feed-back at fre-
quencies above 100 MHz is due principally to screen-
lead-inductance effects, and it becomes necessary to in-
troduce in-phase voltage from the plate circuit into the
grid circuit. This can be done by adding capacitance be-
tween plate and grid external to the tube. Ordinarily, a
small metal tab approximately %-inch square connected
to the grid terminal and located adjacent to the envelope
opposite the plate will suffice for neutralization. Means
should be provided for adjusting the spacing between
the neutralizing capacitor plate and the envelope, but
care must be taken to prevent the neutralizing plate from
touching the envelope. An alternative neutralization
scheme is illustrated in the diagram below. In this circuit
feed-back is eliminated by series-tuning the screen to
ground with a small capacitor. The socket screen termi-
nals should be strapped together, as shown on the dia-
gram, by the shortest possible lead, and the leads from
the screen terminal to the capacitor, C, and from the
capacitor to ground should be made as short as possible.
All connections to the screen terminals should be made to
the center of the strap between the terminals, in order to
equalize the current in the two screen leads and prevent
overheating one of them. The value for C given under
the diagram presupposes the use of the shortest possible
leads.

At frequencies below 100 MHz ordinary neutraliza-
tion systems may be used. With reasonably effective
shielding, however, neutralization should not be required
below about 30 MHz.

The driving power and power output under typical
operating conditions, with maximum output and plate
voltage, are shown on page 5. The power output shown
is the actual plate power delivered by the tube; the
power delivered to the load will depend upon the effici-
ency of the plate tank and output coupling system. The
driving power is likewise the driving power required by
the tube (includes bias loss). The driver output power
should exceed the driving power requirement by a suffi-
cient margin to allow for coupling-circuit losses. These
losses will not ordinarily amount to more than 30 or 40

per cent of the driving power, except at frequencies
above 150 MHz. The use of silver-plated linear tank-
circuit elements is recommended at frequencies above
100 MHz.

Conventional capacitance-shortened quarter-wave lin-
ear grid tank circuits having a calculated Zy of 160 ohms
or less may be used with the 4-125A up to 175 MHz.
Above 175 MHz linear grid tank circuits employing a
“capacitor’-type shortening bar, as illustrated in the dia-
gram below, may be used. The capacitor, C;, may con-
sist of two silver-plated brass plates one inch square with
a piece of .010 inch mica or polystyrene as insulation.

Class-C AM Telephony—The rf circuit considerations
discussed above under Class-C Telegraphy or FM
Telephony also apply to amplitude-modulated operation
of the 4-125A. When the 4-125A is used as a class-C
high-level-modulated amplifier, modulation should be
applied to both plate and screen. Modulation voltage for
the screen may be obtained from a separate winding on
the modulation transformer, by supplying the screen
voltage via a series dropping resistor from the unmodu-
lated plate supply, or by the use of an audio-frequency
reactor in the positive screen-supply lead. When screen
modulation is obtained by either the series-resistor or the
audio-reactor method, the audio-frequency variations in
screen current which result from variations in plate volt-
age as the plate is modulated automatically give the re-
quired screen modulation. Where a reactor is used, it
should have a rated inductance of not less than 10
henries divided by the number of tubes in the modu-
lated amplifier and a maximum current rating of two
or three times the operating dc screen current. To pre-
vent phase shift between the screen and plate modula-
tion voltages at high audio frequencies, the screen by-
pass capacitor should be no larger than necessary for
adequate rf by-passing. Where screen voltage is obtained
from a separate winding on the modulation transformer,
the screen winding should be designed to deliver the
peak screen modulation voltage given in the typical
operating data on page 2.

For high-level modulated service, the use of partial
grid-leak bias is recommended. Anv by-pass capacitors
placed across the grid-leak resistance should have a re-
actance at the highest modulation frequency equal to at
least twice the grid-leak resistance.

Class-AB; and Class-AB2 Audio— Two 4-125A’s may
be used in a push-pull circuit to give relatively high
audio output power at low distortion. Maximum ratings
and typical operating conditions for class-AB; and class-
AB, audio operation are given in the tabulated data.

When type 4-125A tubes are used as class-AB;, or
class-AB, audio amplifiers at 1500 plate volts, under the
conditions given under “Typical Operation,” the screen
voltage must be obtained from a source having reason-
ably good regulation, to prevent variations in screen volt-
age from zero-signal to maximum-signal conditions. The
use of voltage regulator tubes in a standard circuit will
provide adequate regulation. The variation in screen cur-
rent at plate voltages of 2000 and above is low enough
so that any screen power supply having a normal order
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of regulation will serve. The driver plate supply makes driving amplifier must be capable of supplying the peak
a convenient source of screen voltage under these con- driving power without distortion. The driver stage
ditions. should, therefore, be capable of providing an undistorted
Grid bias voltage for class-ABj service may be ob- average output equal to half the Pefllf driving power re-
tained from batteries or from a small fixed-bias supply. quirement. A small amount of addltlona.l driver output
When a bias supply is used, the dc resistance of the bias should be provided to allow for losses in the coupling
source should not exceed 250 ohms. Under class-AB, transformer.
conditions the effective grid-circuit resistance for each The power output figures given in the tabulated data
tube should not exceed 250,000 ohms. refer to the total power output from the amplifier tubes.
The peak driving power figures given in the class-AB, The useful power output will be from 5 to 15 per cent
tabulated data are included to make possible an accurate less than the figures shown, due to losses in the output
determination of the required driver output power. The transformer.
= &
RFC
50001 RFC
C1
RFC
—Ee +Ean +Ese
& .
Screen-tuning neutralization circuit for use above 100 Mc. Typical circuit arrangement useful for frequencies above 175 Mec.
C is a small split-stator capacitor. C,—See above. L, —3%" dia. copper spaced
_ 640,000 C,—Neutralizing capacitor. 1" center-to-center,
Clppufd) = = , approx. P ’
£ (Mec.) C.—.001 ufd. 6" long.
C100 fd L.—74" dia. brass, silver plated,
o e spaced 1!;” center-to-center,
14” long.
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and driver stages, 380 watts plate input. and driver stages, 750 watts plate input.

See opposite page for list of components.
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COMPONENTS FOR TYPICAL CIRCUITS

(Diagrams, Page 6)

Ly - Cpi —Tank circuit appropriate for operating frequency; R, — 70,000 ohms, 100 watts
Q@ =12. Capacitor plate spacing=.200". Ry— 3500 chms: 5 watts

Ly2- Cpo —Tank circuit appropriate for operating frequency; R, — 35,000 ohms, 200 watts
@ =12. Capacitor plate spacing=.200". R. — 560 ohms | wat

Lys- Cps —Tank circuit appropriate for operating frequency: Rl- 25000 oh'ms 2 watts

= 2. Capacitor plate spacing=.375".
@ = P P g R; — 1500 ohms, 5 watts

RFC, — 2.5-mhy., 125-ma. r-f choke
RFC, — I-mhy., 500-ma. r-f choke

Lys- Cps —Tank circuit appropriate for operating frequency;
@ = 12. Capacitor plate spacing=.375".

Ly - Coo — Tuned circuit appropriate for operating frequency.

L..- Cpo— Tuned circuit appropriate for operating freqency. T, — 10-watt driver transformer; ratio pri. to !/ sec. approx. 2:1.
3 3 . T, — 200-watt modulation transformer; ratio pri. to sec. approx.
C, — .002-ufd., 500-v. mica p PP
. I:1; pri. impedance = 16,200 ohms, sec. impedance= 16,500
C, — .002-ufd., 5000-v. mica ohms
C, — .001-ufd., 2500-v.| mlceul . T, — 5-watt driver transformer; ratio pri. to !/> sec. approx. I.1:1.
Cy = I6ufd., 450:: slechro y.hc T, — 400-watt modulation transformer; ratio pri. to sec. approx.
C; — 10-ufd., 25-v. electrolytic 2.7:1; pri. impedance =22,200 ohms, sec. impedance = 8300
R, — 7000 ohms, 5 watts ohms.
+.005

j 360 oo DIA
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16
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4-250A

RADIAL BEAM
POWER TETRODI

TECHNICAL DATA

The EIMAC 5D22/4-250A is a compact, ruggedly constructed power
tetrode having a maximum plate dissipation rating of 250 watts. It is in-
tended for use as an amplifier, oscillator or modulator. The low grid-plate
capacitance of this tetrode coupled with its low driving-power requirement
allows considerable simplification of the associated circuit and driver
stage.

The 5D22/4-250A is cooled by radiation from the plate and by circula-
tion of forced-air through the base, around the envelope, and over the plate
seal.

GENERAL CHARACTERISTICS1

ELECTRICAL

Filament: Thoriated Tungsten
Volfage v s wmwss snuvwsnwnn smn va v wmss s 5.0+ 0.25 V
Cuprent, at S0VOlS. s ewuvs s m s s mm s wns s 14.5 A
Transconductance (Average):

Ip=100 A, Ecd =500 Vde +vvncsvsmasnns 4000 pmhos
Amplification Factor (Average):

Grid to Screen ... v v i it i i e e 5.1
Direct Interelectrode Capacitance ( grounded filament) 2

511 T e T e mmmmm T ™ 12.7 pF

i P T 4.5 pF
PeolllEtR woasuinwae sy e s s 0 vssm s o8 s awss on s e s s L essss 0.12 pF
Frequency of Maximum Rating:

CW s nmiiam e b i d s s a1 S AR B RS R ISR AR A ISR LS ARG P EE S o 110 MHz

1. Characteristics and operating values are based upon performance tests. These figures may change without notice

as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using
this information for final equipment design.

2. Capacitance values are for a cold tube as measured in a special shielded fixture.

MECHANICAL
Maximum Overall Dimensions:
Lampll cmsc ot s s e mn i s @a tam 6 B me B A G0 e A e w R 6.375 in; 161.93 mm
DIIEIEEET ey wemsimn o1 s01 o0 imi ot o1 (o1 o3 s s oo Lo s . ) i swmiio o (o] i o o1 o} o im0 3.563 in; 90.50 mm
NetWelght s s covevnsoussanmpwsvwmurnosmusmmmnss onwmnnns 8 oz; 226.8 gm
Operating Position . . v v v v v vttt tnonssaennseness Vertical, base down or up
Maximum Operating Temperature:
Blate Beml, o cow i o moan o s iomemme oe s o 5 ) o i 5 (318 08 B B e b s 8 (6 (5 (s e B e B o e 200°C
Base SEaALS v v ot e v m o e s e e e s e e e e s e e e e e e e se e we e e e 17G°C
(Effective 5-5-70) © 1970, 1952 by Varian Printed in U.S. A.

EIMAC division of varian / 301 industrial way / san carlos / california 94070
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Cooliif v o v o+ s s s eEs s ab o8 as 58 5

Base .opcawinawmnsse S HEMRE AR EE LN
Recommended Air System Socket..........
Recommended Chimney . ............. "

Recommended Heat-Dissipating Connector:

PIaE wpnsns e 8ci5008ni® e anssis

e o e B b ..... Radiation and forced air

R AR R e ) B B : Special 5-pin
................ .. EIMAC SK-400 Series
e T RS S .EIMAC SK-406
B R T TN Ty s ..... HR-6

RADIO FREQUENCY LINEAR AMPLIFIER
GRID DRIVEN
Class ABq

ABSOLUTE MAXIMUM RATINGS

DC PLATE VOLTAGE: s sas sa e s ous 4000 VOLTS
DC SCREEN VOLTAGE . « ¢ e v s o0 v« s 600 VOLTS
DC PLATECURRENT . o ¢ e s s v v v e s 0.35 AMPERE
PLATE DISSIPATION : v o oma s mwwse s 250 WATTS
SCREEN DISSIPATION & 4w e v v e v v v e s s 35 WATTS
GRID DISSIPATION ... .......... 10 WATTS

TYPICAL OPERATION (Frequencies to 30 MHz)
Class AB1, Grid Driven, Peak Envelope or Modulation
Crest Conditions

Plate VoltAge s vy sws s v s 9 mm s @ 0 s 2500 3000 Vdc
ScreenVoltage . : c.ou s s s o0 s v 05 s 600 600 Vdc
Grid Voltage 1. « v v v v v v v v i v e v e -110  -116 Vdc
Zero-Signal Plate Current .. ....... 60 60 mAdc
Single-Tone Plate Current . . .. .. ... 215 205 mAdc
Zero-Signal Screen Current2, . ... ... -0.10 -0.10 mAdc
Single-Tone Screen Current?2 . . . . ... 7 6 mAdc
Peak rf Grid Voltage2. . . . ... ... .. 90 93 v
Plate Dissipation ... ........... 225 250 W
Single-Tone Plate Output Power . . ... 312 350 W
Resonant Load Impedance . . ....... 5800 7300 Q2

1. Adjust to specified zero-signal dc plate current.
2. Approximate value.

RADIO FREQUENCY POWER AMPLIFIER OR
OSCILLATOR Class C Telegraphy or FM Telephony
(Key-Down Conditions)

ABSOLUTE MAXIMUM RATINGS

DG PLATE VOLTAGE: s v s v %« s 5 =9 45 4000 VOLTS
DC SCREEN VOLTAGE + :svwse a5wne 600 VOLTS
DC GRID VOLTAGE w i ¢ ¢ s a® oo ¢ 0= -500 VOLTS
DC PLATE CURRENT « a s o5 s w5 s 55 9 s 0.35 AMPERE
PLATE DISSIPATION « « « v v v v v v v vt 250 WATTS
SCREEN DISSIPATION & s s ¢ v 0 v 0o« 35 WATTS
GRID DISSIPATION .usvssunss ses s 10 WATTS

TYPICAL OPERATION (Frequencies to 110 MHz)

Plate Voltage . . . ......... 2500 3000 4000 Vdc
Screen Voltage . .. ........ 500 500 500 Vdc
Grid Voltage «: s sv»ww s s s 54 -150 -180 -225 Vdc
Plate Current . . .. ... ... .. 300 345 312 mAdc -
Screen Current2, . . .. oo ... 60 60 45 mAdc
Grid Current2. . ... ....... 9 10 9 mAdc
Peak rf Grid Voltage2....... 220 265 303 v
Calculated Driving Power2/3 . . 1.7 2.6 2.5 W
Plate Input Power ......... 750 1035 1250 W
Plate Dissipation ......... 175 235 250 W
Plate Output Power . ....... 575 800 1000 W

1. Above 110 MHz, the maximum plate voltage rating de-
pends upon frequency. See Application (Electrical)
section.

2. Approximate value.

3. Driving power increases above 40 MHz, See Application
(Electrical) section.

PLATE MODULATED RADIO FREQUENCY POWER
AMPLIFIER-GRID DRIVEN Class C Telephony
(Carrier Conditions)

ABSOLUTE MAXIMUM RATINGS

DC PLATE VOLTAGEL. . .o vv v vt 3200 VOLTS
DC SCREEN VOLTAGE + v v v v v v v v v v 600 VOLTS
DC GRID VOLTAGE .t vt v v ne v e v -500 VOLTS
DC PLATE CURRENT & v v v v e e e an 0.275 AMPERE
PLATE DISSIPATIONZ. . .. vt v e v 165 WATTS
SCREEN DISSIPATIONS .. ......... 35 WATTS
GRID DISSIPATION 3 . . v v v e e v n s 10 WATTS

1. Above 110 MHz, the maximum plate voltage rating de-
pends upon frequency. See Application(Electrical)sec-
tion.

2. Corresponds to 250 watts at 100% sine-wave modula-
tion.

3. Average, with or without modulation.

TYPICAL OPERATION (Frequencies to 110 MHz)

Plate Voltage . . . ..o v v v v v v v n v 2500 3000 Vdc
Screen Voltage . . . . oo v v v v v n v 400 400 Vdc
Grid Voltage ««:«avsss 4 s muss s 200 -310 Vdc
Plate CliffeRt o « yuwss s v @@ s 200 225 mAdc
Screen Current4 . . .. .......... 30 30 mAdc
Grid Current®. o . ¢ oo iws oo anie s 9 9 mAdc
Peak af Screen Voltage (100%

modulation)4 . ... ... ... ... .. 350 350 v
Peak rf Grid Voltage 4 . .. ....... 255 365 v
Calculated Driving Power4/5 . . . .. . 2.2 3.2 W
Plate Input Power ., ............ 500 675 W
Plate Dissipation .. .......¢0.. 125 165 W
Plate Output Power . ........... 375 510 W

4. Approximate Value.
5. Driving power increases above 110 MHz. See Applica-
tion (Electrical) section.



AUDIO FREQUENCY POWER AMPLIFIER OR
MODULATOR Class AB, Grid Driven
(Sinusoidal Wave)

ABSOLUTE MAXIMUM RATINGS (per tube)

DC PLATE VOLTAGE « + + s s vw v s v ai 4000 VOLTS

5022/4-250A @—

DC SCREEN VOLTAGE . . . ..o v vt 600 VOLTS
DC PLATE CURRENT w v v v v v o o s 0.35 AMPERE
PLATE DISSIPATION ... ... .. 0. .. 250 WATTS
SCREEN DISSIPATION .. ......... 35 WATTS
GRID DISSIPATION .. ... in. 10 WATTS

TYPICAL OPERATION (Two Tubes), Class AB1

Plate Voltage . ... ... 1500 2000 2500 3000 Vdc
Screen Voltage. ... .. 600 600 600 600 Vdc
Grid Voltagel/3 .. ... -95 -104 -110  -116 Vdc
Zero-Signal Plate Current 120 110 120 120 mAdc
Max. Signal Plate Current 400 405 430 417 mAdc
Zero-Signal Screen

Current?, ... ... .. -0.40 -0.30 -0.30 -0.20 mAdc
Max. Signal Screen

Current! . . .. ..... 23 22 13 11 mAdc
Peak af Grid Voltage?2 . 64 88 90 93 v
Peak Driving Power . , . 0 0 0 0w
Max. Signal Plate

Dissipation2 . .. ... 145 175 225 250 W
Plate Output Power ... 310 460 625 750 W
Load Resistance

(plate to plate) 6250 9170 11,400 15,000 )

TYPICAL OPERATION (Two Tubes), Class AB2

Plate Voltage. . . . ... 1500 2000 2500 3000 Vdc
Screen Voltage. ... .. 300 300 300 300 Vdc
Grid Voltagel/3 .. ... -48 <48 -51 -53 Vdc
Zero-Signal Plate Current 100 120 120 125 mAdc
Max. Signal Plate Current 485 510 500 473 mAdc
Zero-Signal Screen

Current1......... 0 0 0 0 mAdc
Max. Signal Screen

Curventl s 4 wwwss s s 34 26 23 33 mAdc
Peak af Grid Voltage?2 . 9% 99 100 99 v
Peak Driving Power4.. 4.7 5.5 4.8 4.6 w
Max. Signal Plate

Dissipation2, . . .... 150 185 205 190 W
Plate Output Power ... 428 650 840 1040 W
Load Resistance

(plate to plate) 5400 8000 10,900 16,000 £}

Approximate value.
Per tube.
Adjust to give stated zero-signal plate current.

Nominal drive power is one-half peak drive power.

-.lh w N =

NOTE:

correct rf grid voltage is applied.

TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character-
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias,
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output
power when the tube is changed, even though there may be some variation in grid and screen current. The grid
and screen currents which result when the desired plate current is obtained are incidental and vary from tube
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the

RANGE VALUES FOR EQUIPMENT DESIGN

Filament: Current at 5.0 volts . . . . ...

Interelectrode Capacitancesl (grounded filament connection)

INPUt «snwsssnamas snswnesns
Output : i s s x5 s ‘w ‘ T
Feedback . . ... v oo v vt o .- s

1. In Shielded Fixture.

Min. Max.
inmiiasssissnneniss 135 147 A
...... e 107 145 pF
............ 3.7 5.1 pF
e ---  0.14 pF
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APPLICATION

MECHANICAL

MOUNTING - The 4-250A must be mounted
vertically, base up or down. The socket must be
constructed so as to allow an unimpeded flow of
air through the holes in the base of the tube and
must also provide clearance for the glass tip-off
which extends from the center of the base. The
metal tube-base shell should be grounded by
means of suitable spring fingers. The above
requirements are met by the EIMAC SK-400 and
SK-410 Air-System Sockets. A flexible connecting
strap should be provided between the EIMAC HR-6
connector on the plate terminal and the external
plate circuit. The tube must be protected from
severe vibration and shock.

COOLING - Adequate forced-air cooling must
be provided to maintain the base seals at a
temperature below 170°C, and the plate seal at
a temperature below 200°C.

When the EIMAC SK-400 or SK-410 Air-System
Socket is used, a minimum air flow of 5 cubic
feet per minute at a static pressure of 0.25 inches
of water or less, as measured in the socket or
plenum chamber at sea level, is required to pro-
vide adequate cocling under all conditions of
operation. Seal temperature limitations may re-
quire that cooling air be supplied to the tube
even when the filament alone is on during stand-
by periods.

In the event an Air-System Socket is not used,
provision must be made to supply equivalent
cooling of the base, the envelope, and the plate
lead.

Intermittent-service applications where the
“on’’ time does not exceed a total of five minutes
in any ten-minute period, plate-seal temperatures
as high as 220°C, are permissible. When the am-
bient temperature does not exceed 30°C, it will
not ordinarily be necessary to provide forced
cooling of the bulb and plate seal to hold the
temperature below this maximum at frequencies
below 30 MHz, provided that a heat-radiating
plate connector is used, and the tube is so lo-
cated that normal circulation of air past the
envelope is not impeded. The five cubic feet per
minute base-cooling requirement must be observec
in intermittent service.

Tube temperatures may be measured with a
temperature sensitive paint, spray or crayon,

such as manufactured by Tempil Division, Big
Three Industrial Gas & Equipment Co., Hamilton
Blvd., So. Plainfield, N.J. 07080.

ELECTRICAL
FILAMENT VOLTAGE - For maximum tube life

the filament voltage, as measured directly at the
filament pins, should be the rated voltage of 5.0
volts. Variations in filament voltage must be
kept within the range from 4.75 to 5.25 volts.

BIAS VOLTAGE - The dc bias voltage for the
4-250A should not exceed 500 volts. If grid re-
sistor bias is used, suitable means must be pro-
vided to prevent excessive plate or screen dis-
sipation in the event of loss of excitation, and the
grid resistor should be made adjustable to facili-
tate maintaining the bias voltage and plate current
at the desired values from tube to tube. In oper-
ation above 50 MHz, it is advisable to keep the
bias voltage as low as is practicable.

SCREEN VOLTAGE - The dc screen voltage for
the 4-250A should not exceed 600 volts. The
screen voltages shown under Typical Operation
are representative voltages for the type of oper-
ation involved.

PLATE VOLTAGE - The plate-supply voltage
for the 4-250A should not exceed 4000 volts in
CW and audio applications. In plate-modulated
telephony service the dc plate supply voltage
should not exceed 3200 volts, except below110
MHz, intermittent service, where 4000 volts may
be used.

GRID DISSIPATION - Grid dissipation for the
4-250A should not be allowed to exceed 10 watts.
Grid dissipation may be calculated from the
following expression:
Fg = egkxle
where Pg = Grid dissipation
egk = Peak positive grid to cathode voltage,
and
I. = dc grid current

egk may be measured by means of a suitable
peak voltmeter connected between filament and
grid.



SCREEN DISSIPATION - The power dissipated
by the screen of the 4-250A must not exceed 35
watts. Screen dissipation is likely to rise to ex-
cessive values when the plate voltage, bias volt-
age or plate load are removed with filament and
screen voltages applied. Suitable protective
means must be provided to limit screen dissipa-
tion to 35 watts in event of circuit failure.

PLATE DISSIPATION - Under normal operating
conditions, the plate dissipation of the 4-250A
should not be allowed to exceed 250 watts. The
anode of the 4-250A operates at a visibly red
color
watts.

at its maximum rated dissipation of 250

In plate modulated amplifier applications,
the maximum allowable carrier-condition plate
dissipation is 165 watts. The plate dissipation
will rise to 250 watts under 100% sinusoidal
modulation.

Plate dissipation in excess of the maximum
rating is permissible for short periods of time,
such as during tuning procedures.

PULSE SERVICE - For pulse
EIMAC 4PR400A should be used.

service, the

MULTIPLE OPERATION - To obtain maximum
power output with minimum distortion from tubes
operated in multiple, it is desirable to adjust
individual screen or grid bias voltages so that
the peak plate current for each tube is equal at
the crest of the exciting voltage. Under these
conditions, individual dc plate currents will be
approximately egqual for full input signal for
class AB1 operation.

CAUTION-GLASS IMPLOSION - The EIMAC
4-250A is pumped to a very high vacuum, which
is contained by a glass envelope. When handling
a glass tube, remember that glass is a relatively
fragile material, and accidental breakage can
result at any time. Breakage will result in flying
glass fragments, so safety glasses, heavy cloth-
ing, and leather gloves are recommended for
protection.

CAUTION-HIGH VOLTAGE - Operating voltage
for the 4-250A can be deadly, so the equipment
must be designed properly and operation precau-
tions must be followed. Design equipment so that
no one can come in contact with high voltages. All
equipment must include safety enclosures for
high voltage circuits and terminals, with interlock

VOLTS

POWER OUTPUT-WATTS

DRIVING POWER -WATTS

5022/4-25 0A @ i

to open the primary circuits of the
power supply and to discharge high voltage cap-
acitors whenever access doors are opened. In-
terlock switches must not be bypassed or
‘‘cheated’’ to allow operation with access doors

open. Always remember that HIGH VOLTAGE
CAN KILL.

switches

SPECIAL APPLICATION - If it is desired to
operate this tube under conditions widely dif-
ferent from those listed here, write to Power
Grid Tube Division, EIMAC Division of Varian,
301 Industrial Way, San Carlos, California 94070,
for information and recommendations.

T 11

CLASS-C TELEGRAPHY

4000
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OPERATING CHARACTERISTICS ABOVE 40 MHz
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/®
/15 AIR HOLES

EQUALLY SPACED

5 AIR HOLES

BOTTOM VIEW

NOTE:

DIMENSIONAL DATA

. INCHES MILLIMETERS
T MmN | wmax [ Rer MN_ [ max | REF
A | 5875 6.375 | —- |[149.23 [I61.93 [ ——
B| -—- |3.563| —-— —— [9050 | —-
D | 5125 | 5.625 | —— ||130.18 |k¥2.88 | ——
E | 0350 | 0.365 | —— 8.89 | 9.27 ==
F |0328 | —— — 8.33 | — ——
H| —— | —— |o0438|] — | —= 1113
J| —— (o969 ] -- —— |24.8I =
K| —— [o2s0 ] -— -— | &35 <=
L] = —— | 0.750 —— | —— [19.05
M| —— —— o250 || —— [ —— [ 6.35
N| —= |2.750 | —— —— |69.85 | -
Pl —— | —= lo312 —— | —— [ 792
el —= ] —= o500 — | —~ |I270
R| ——|] —= [1e25]|] —— | —— [al28
§ | —— | == 1250 — —— [31.75
T [0.185 [0.19] - 470 | 485 | ——
ul —— | —= | 306° — | = = 30°
Wi == | == 60° = [ == 60°
Wl —- | —— | a5° == || == | 48°

NOTES.

|__REF DIMENSIONS ARE FOR INFO.
ONLY 8 ARE NOT REQUIRED FOR
INSPECTION PURPOSES.

Base pins T and tubulation K are so alined that they can be freely inserted in a gage % inch (6.35 mm) thick with
hole diameters of .204 (5.18 mm) and .500 (12.70 mm), respectively, located on the true centers by the given dimen-

sions S, U, V.
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8438

/N 4-400A

® TECHNICAL DATA
()

RADIAL BEAM
POWER TETRODE

The EIMAC 8438/4-400A is a compact, ruggedly constructed power
tetrode having a maximum plate dissipation rating of 400 watts. It is in-
tended for use as an amplifier, oscillator or modulator. The low grid-plate
capacitance of this tetrode coupled with its low driving-power requirement
allows considerable simplification of the associated circuit and driver
stage.

The 8438/4-400A is cooled by radiation from the plate and by circula-
tion of forced-air through the base, around the envelope, and over the plate
seal. Cooling can be greatly simplified by using an EIMAC SK-400 Series
Air System Socket and its accompanying glass chimney. This socket is de-
signed to maintain the correct balance of cooling air between the compon-
ent parts of the tube. 3

GENERAL CHARACTERISTICS1

ELECTRICAL

Filament: Thoriated Tungsten
VOMBEE o vx yssampe s hsaws s s e snkssdsss 50025V
Crrent, at D0 VOllS o s sans e s €& 6 as o ® w8 o6 856 14.5 A
Transconductance (Average):
h=100mA, Ep-500volts ...oncisunnansons 4000 pmhos
Amplification Factor (Average):
(Grid 0. SCIEBN seasnis @ s §r 1B E SR EE S & E EN 5.1
Direct Interelectrode Capacitances (grounded filament)2
i e L L I Ll T I™mMmmMTTTTmmMmM™ 12.5 pF
CHIPHE s s wms s apr s R eV IS I BN FUBUIASERFFF LG S pEas o ai i 4.7 pF
I LT e T I IITmT T T T T T ™ ™ 0.12 pF
Frequency of Maximum Rating:
CW v s s n b ae O T 6 08 S T 0S5 e e e R e e R 110 MHz

1. Characteristics and operating values are based upon performance tests. These figures may change without notice
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using
this information for final equipment design.

2. In Shielded Fixture.

3. Guarantee applies only when the 4-400A is used as specified with adequate air in the SK-400 or SK-410 Air-System
Socket and associated chimney or equivalent.

MECHANICAL
Maximum Overall Dimensions:
Longlh cus s somnsinainpsa ke saiaasn s bEARCERINED & & KA D& 6.375in; 161.93 mm
DAAHEIEN o u sm o 5 o 0 S 5 50 B 068 65 T (6 D8 580G e o i e 3.563 in; 90.50 mm
(Effective 7-20-70) © by Varian Printed in U.S.A.

EIMAC division of varian / 301 industrial way / san carlos / california 94070
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Net Weight
Operating Position .
Maximum Operating Temperature:

Plate Seal ......... .

Base Seals . .............
COOHRE i vovssnnpsmnansanse
Base s wissssvssrmosinsesa

Recommended Socket..........
Recommended Chimney

Recommended Heat-Dissipating Connectors:

Plate

DR

9.0 oz;

e e

T T T T T T S S Y
DR T S S T S

255 gm
Vertical, base down or up

225°C
200°C

Radiation and forced air
.« .. Special 5-pin
. . EIMAC SK-400 Series
.. .. EIMAC SK-406

RADIO FREQUENCY LINEAR AMPLIFIER

GRID DRIVEN
Class ABq

ABSOLUTE MAXIMUM RATINGS

DC PLATE VOLTAGE
DC SCREEN VOLTAGE
DE PLATE CURBRENT & 5 &« w5 o s 9w 0.350

PLATE DISSIPATION s o cwi s s s 0w 400
SCREEN DISSIPATION .. ......... 35
GRID DISSIPATION & : s s a6 s snums 10

VOLTS
VOLTS

AMPERE

WATTS
WATTS
WATTS

TYPICAL OPERATION (Frequencies to 75 MHz)

Class AB1, Grid Driven, Peak Envelope or Modulation

Crest Conditions

Plate Voltage. . . . ...... ...
Screen Voltage
Grid Voltagel. . ... ... ..............
Zero-Signal Plate Current
Single Tone Plate Current . . . . ... .......
Single-Tone Screen Current2
Useful Output Power . .. .. ............
Resonant Load Impedance

1. Adjust to specified zero-signal dc plate current.

2. Approximate value.

Vdc
Vdc
Vdc
mAdc
mAdc
mAdc
W

Q

RADIO FREQUENCY POWER AMPLIFIER OR

OSCILLATOR Class C Telegraphy or FM Telephony

(Key-Down Conditions)
ABSOLUTE MAXIMUM RATINGS

4000
600

DC PLATE VOLTAGE
DC SCREEN VOLTAGE
DC PLATE CURRENT

PLATE DISSIPATION & s ¢ w o556 ¢ 555 400
SCREEN DISSIPATION & v v ves s s v wis 35
GRID DISSIPATION . ........... 10

TYPICAL OPERATION (Frequencies to 75 MHz)

Plate Voltage . . . ... ...... 2500 3000
Screen Voltage . . . ........ 500 500
Grid Voltage . ........... -200  -220
Plate Current . .. ......... 350 350
Screen Current! . . ... ..... 46 46
Screen Dissipation . ....... 23 23
Crid Currentl v v v v v v w s 44 18 19

VOLTS
VOLTS

WATTS
WATTS
WATTS

4000
500
-220
350
40
20
18

0.350 AMPERE

Vdc
Vdc
Vdc
mAdc
mAdc

mAdc

Peak rf Grid Voltage1. ... ... 300 320
Grid Dissipation . . . ....... 1.8 1.9
Calculated Driving Power2 . .. 5.4 6.1
Plate Input Power . ........ 875 1050
Plate Dissipation . ........ 235 250
Plate Output Power . ....... 640 800

1. Approximate value.

320
1.8
5.8

1400

300

1100

ES=EE=E<

2. Driving Power increases with frequency. At 75 MHz dri-

ving power is approximately 12 watts.

TYPICAL OPERATION (110 MHz, two tubes)

Plate Voltage . . . .. ........... 3500
Screen Voltage . . . ............ 500
Grid Voltage . ............... -170
Plate Current . . .. ............ 500
Screen Current . ., 2w o s wmw e i s 34
Grid CUirent . . v o oot i 5 6 muwe v o= 20
Driving Power1 ... ... ... 20
Plate Output Power 1 . . .. .. 1300
Useful Output Power . .......... 1160

1. Approximate value.

4000
500
-170
540
31
20
20
1600
1440

Vdc
Vdc
Vdc
mAdc
mAdc
mAdc



PLATE MODULATED RADIO FREQUENCY POWER
AMPLIFIER-GRID DRIVEN Class C Telephony

(Carrier Conditions)

ABSOLUTE MAXIMUM RATINGS

DC PLATE VOLTAGE. + . v v v v v v v .. 3200
DC SCREEN VOLTAGE . ......... 600
DC GRID VOLTAGE . . v o v v vn .. -500
DCPLATE CURRENT . .o oo v v o .. 0.275
PLATE DISSIPATIONT . . .. ....... 270
SCREEN DISSIPATIONZ . .. .. ..... 35
GRID DISSIPATIONZ ... ........ 10

VOLTS
VOLTS
VOLTS
AMPERE
WATTS
WATTS
WATTS

1. Corresponds to 400 watts at 100% sine-wave modu-

lation.
2. Average, with or without modulation.

TYPICAL OPERATION (Frequencies to 75 MHz

)

4-400A @—

MAXIMUM RATINGS (Frequencies to 30 MHz,

Intermittent Service

ABSOLUTE MAXIMUM RATINGS

DC PLATE VOLTAGE . w50 5 s s w5 & 4000 VOLTS
DC SCREEN VOLTAGE. . ......... 600 VOLTS
DC GRID VOLTAGE . ........... -500 VOLTS
DC PLATE CURBRENT « s www ¢ s smmws s 0.275 AMPERE
PLATE DISSIPATIONT . . ... ... ... 270 WATTS
SCREEN DISSIPATIONZ . ... ... ... 35 WATTS
GRID DISSIPATIONZ. . .. ........ 10 WATTS

TYPICAL OPERATION (Frequencies to 30 MHz,
Intermittent Service)

Plate Voltage . . .. ........ 2000 2500 3000 Vdc Plate Voltage . . . ....... 2000 2500 3000 3650 Vdc
Screen Voltage. . .. ... .... 500 500 500 Vdc Screen Voltage. .. ... ... 500 500 500 500 Vdc
Grid Voltage . . .......... -220  -220 -220 Vdc  Grid Voltage . ......... -220 -220 -220 -225 Vdc
Plate Current . . . .. ....... 275 275 275 mAdc Plate Current . . . ... .... 275 275 275 275 mAdc
Screen Current! . ... ... ... 30 28 26 mAdc Screen Currentl . . ... ... 30 28 26 23 mAdc
Screen Dissipation .. ... ... 15 14 13 W Screen Dissipation . ... .. 15 14 13 12 W
Grid Current?. . . ... ... ... 12 12 12 mAdc Grid Current 1. . . . ... ... N2 12 12 13 mAdc
Grid Dissipation. . . ....... 1.1 1.1 1.1 W Grid Dissipation., . ... ... 1.1 11 1.1 1.2 W
Peak af Screen Voltage | Peak Screen Voltage
(100% modulation). . ... ... 350 350 350 v (100% modulation). . . ... 350 350 350 350 v
Peak rf Grid Vol'(age1 ....... 290 290 290 v Peak rf Grid Voltagel. . ... 290 290 290 315 v
Calculated Driving Power1 ... 3.5 3.5 3.5 W Calculated Driving Power1 . 3.5 3.5 3.5 4.0 W
Plate Input Power . .. ... ... 550 688 825 W Plate Input Power .. ... .. 550 688 825 1000 W
Plate Dissipation ... ...... 170 178 195 W Plate Dissipation . ... ... 170 178 195 235 W
Plate Output Power . . ... ... 380 510 630 W Plate Output Power . . .. .. 380 510 630 765 W
1. Approximate value.
AUDIO FREQUENCY POWER AMPLIFIER OR Plate Output Power . ... .. 850 1100 1330 1540 W
MODULATOR Class AB, Grid Driven Load Resistance
(Sinusoidal Wave) (plate to plate) . ...... 6800 890011,500 14,0002
ABSOLUTE MAXIMUM RATINGS (Per Tube) TYPICAL OPERATION (Two Tubes) Class AB2
DC PLATE VOLTAGE . . . .. .. ... .. 4000 VOLTS
DC SCREEN VOLTAGE .......... 800 VOLTS Plate Voltage . . .. ... .. 2500 3000 3500 4000 Vdc
DC PLATE CURRENT . . . ..o v ... 0.350 AMPERE Screen Voltage ... ... .. 500 500 500 500 Vde
PLATE DISSIPATION . .. .. ... 400 WATTS Grid Voltagel/4... ... ... 75 -80 -85 -90 Vdc
SCREEN DISSIPATION &« « v v v o vt . 35 WATTS Zero-Sl.gnaI Plate Current . 190 160 140 120 mAdc
GRID DISSIPATION .+« v v o oo e 10 WATTS Max. Signal Plate Current . 700 700 700 638 mAdc
Zero-Signal Screen Current 0 0 0 0 mAdc
Max. Signal Screen Current 50 40 38 32 mAdc
TYPICAL OPERATION (Two Tubes] Class ABY Peak af Grid Voltage2. . .. 133 140 145 140 v
Peak Driving Power3 . ... 8.6 9.0 10.2 7.0 W
Plate Voltage. . . . ... ... 2500 3000 3500 4000 Vdc Max. Signal Plate
Screen Voltage. .. ... ... 750 750 750 750 Vdc Dissipation2 . ... .... 320 363 400 400 W
Grid Voltage 174. . ... ... -130 -137 -145 -150 Vdc  pjate Qutput Power . . . . . 1110 1375 1650 1750 W
Zero-Signal Plate Current . . 190 160 140 120 mAdc | oad Resistance
Max. Signal Plate Current . . 635 635 610 585 mAdc (plate to plate). . . . . .. 7200 910010,800 14,0000
Zero-Signal Screen Current . 0 0 0 0 mAdc
Max. Signal Screen Currentl. 28 26 32 40 mAdc
Peak af Grid Voltage2. . . . . 130 137 145 150 v 1. Approximate value.
Peak Driving Power 3 . . . . . 0 0 0 0w 2. Per tube.
Max Signal Plate 3. Nominal drive power is one-half peak power.
Dissipation2 ., . ....... 370 400 400 400 W 4. Adjust to give stated zero-signal plate current.
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correct rf grid voltage is applied.

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character-
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias,
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output
power when the tube is changed, even though there may be some variation in grid and screen current. The grid
and screen currents which result when the desired plate current is obtained are incidental and vary from tube
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principal ly
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the

RANGE VALUES FOR EQUIPMENT DESIGN

Filament: Current at 5.0 volts . . . .. .. ...

wexsncensswassss J5%3 14T A

Interelectrode Capacitances 1(grounded filament connection):

INPUE o6 o v mmanm s s mamws emsssesss
Oifput  « s s s omn smmnnswsawwn
Feedbatk ¢ s ovsssvuvsnsssomisanuns

1. In Shielded Fixture.

warssnmussasnnexss 10 145 gF
4.2 5.6 pF

---- 0.17 pF

APPLICATION

MECHANICAL

MOUNTING - The 4-400A must be mounted
vertically, base up or down. The socket must be
constructed so as to allow an unimpeded flow of
air through the holes in the base of the tube and
must also provide clearance for the glass tip-off
which extends from the center of the base. The
metal tube-base shell should be grounded by
means of suitable spring fingers. The above
requirements are met by the EIMAC SK-400
and SK-410 Air-System Sockets. A flexible con-
necting strap should be provided between the
EIMAC HR-6 cooler on the plate terminal and the
extemal plate circuit. The tube must be protected
from severe vibration and shock.

COOLING - Adequate forced-air cooling must
be provided to maintain the base seals at a
temperature below 200°C, and the plate seal at
a temperature below 225°C.

When the EIMAC SK-400 or SK-410 Air-System
Socket is used, a minimum air flow of 14 cubic
feet per minute at a static pressure of 0.25 inches
of water or less, as measured in the socket or
plenum chamber at sea level, is required to pro-
vide adequate cooling under all conditions of
operation. Seal temperature limitations may re-
quire that cooling air be supplied to the tube
even when the filament alone is on during stand-
by periods.

In the event an Air-System Socket is not used,
provision must be made to supply equivalent
cooling of the base, the envelope, and the plate
lead.

4

Tube temperatures may be measured with
a temperature sensitive paint, spray or crayon,
such as manufactured by Tempil Division, Big
Three Industrial Gas & Equipment Co., Hamilton
Blvd., So. Plainfield, N.J. 07080.

ELECTRICAL

FILAMENT VOLTAGE - For maximum tube life
the filament voltage, as measured directly at the
filament pins, should be the rated voltage of 5.0
volts. Variations in filament voltage must be
kept within the range from 4.75 to 5.25 volts.

BIAS VOLTAGE - The dc bias voltage for the
4-400A should not exceed 500 volts. If grid re-
sistor bias is used, suitable means must be pro-
vided to prevent excessive plate or screen dis-
sipation in the event of loss of excitation, and
the grid resistor should be made adjustable to
facilitate maintaining the bias voltage and plate
current at the desired values from tube to tube. In
operation above 50 MHz, it is advisable to keep
the bias voltage as low as is practicable.

SCREEN VOLTAGE - The dc screen voltage for
the 4-400A should not exceed 800 volts. The
screen voltages shown under Typical Operation
are representative voltages for the type of oper-
ation involved.



PLATE VOLTAGE - The plate-supply voltage
for the 4-400A should not exceed 4000 volts in
CW and audio applications. In plate-modulated
telephony service the dc plate-supply voltage
should not exceed 3200 volts, except below 30
MHz, intermittent service, where 4000 volts may
be used.

GRID DISSIPATION - Grid dissipation for the
4-400A should not be allowed to exceed 10
watts. Grid dissipation may be calculated from
the following expression:
Pg-= egkxlc
where Pg = Grid dissipation
egk = Peak positive grid to cathode voltage,
and
I =dc grid current

ecmp may be measured by means of a suitable
peak voltmeter connected between filament and

grid.

SCREEN DISSIPATION - The power dissipated
by the screen of the 4-400A must not exceed 35
watts. Screen dissipation is likely to rise to ex-
cessive values when the plate voltage, bias volt-
age or plate load are removed with filament and
screen voltages applied. Suitable protective
means must be provided to limit screen dissipa-
tion to 35 watts in event of circuit failure.

PLATE DISSIPATION - Under normal operating
conditions, the plate dissipation of the 4-400A
should not be allowed to exceed 400 watts. The
anode of the 4-400A operates at a visibly red
color at its maximum rated dissipation of 400
watts.

In plate modulated amplifier applications,
the maximum allowable carrier-condition plate
dissipation is 270 watts. The plate dissipation
will rise to 400 watts under 100% sinusoidal
modulation.

Plate dissipation in excess of the maximum
rating is permissible for short periods of time,
such as during tuning procedures.

4-400A @—

PULSE SERVICE - For pulse service, the
EIMAC 4PR400A should be used.

MULTIPLE OPERATION - To obtain maximum
power output with minimum distortion from tubes
operated in multiple, it is desirable to adjust
individual screen or grid bias voltages so that
the peak plate current for each tube is equal at
the crest of the exciting voltage. Under these
conditions, individual dc plate currents will be
approximately equal for full input signal for
class AB1 operation.

CAUTION - GLASS IMPLOSION - The EIMAC
4-400A is pumped to a very high vacuum, which
is contained by a glass envelope. When handling
a glass tube, remember that glass is a relatively
fragile material, and accidental breakage can
result at any time. Breakage will result in flying
glass fragments, so safety glasses, heavy cloth-
ing, and leather gloves are recommended for
protection.

CAUTION-HIGH VOLTAGE - Operating voltage
for the 4-400A can be deadly, so the equipment
must be designed properly and operating precau-
tions must be followed. Design equipment so that
no one can come in contact with high voltages.All
equipment must include safety enclosures for
high voltage circuits and terminals, with interlock
switches to open the primary circuits of the
power supply and to discharge high voltage cap-
acitors whenever access doors are opened. In-
terlock switches must not be bypassed or
‘‘cheated’’ to allow operation with access doors
open. Always remember that HIGH VOLTAGE
CAN KILL.

SPECIAL APPLICATION - If it is desired to
operate this tube under conditions widely dif-
ferent from those listed here, write to Power
Grid Tube Division, EIMAC Division of Varian,
301 Industrial Way, San Carlos, California 94070,
for information and recommendations.
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DIMENSIONAL DATA

™ INCHES MILLIMETERS
MIN MAX REF MIN. MAX. REF
A | 5875 |6.375 | —- |[149.23 |161.93 | —-
B | —- |3.563] —— —— 9050 | —-
D | 5.125 | 5.625 | -— |[130.18 |k42.88 | ——
£ | 0350 | 0.365 | —— 889 | 927 | ——
F |0328| —— == || 8,33 | == e
Nl —— | —= |0.438|] — | == |1L.13
J | —— | 06569 ] == == |oa8l | —
K| —- |0250 | —-— == | 638 | ==
L] — — |00 == | —= [1.05
M| —— | —— Joe2s0|[ —= | — = | 635
y ~® N| —— |2.750 ] —- —— |6985 | —
\ P —— || —— |D3I2 —— | — | 752
Q| —— | ——TJos00|] —— | == [i12.70
R| —— | —= |1.625|] —— | — | 41.28
8§ —— | == | 1,250 —= | —— |8i.75
T |o185 0191 | -— || 470 | 485 —<
Ul —— | —= | 30° — | -- | 30°
v] == | —— | se0° —— [ —— | eo°
W =< | == | a5° = | == [ a5°
©
® ® NOTES:
15 AIR HOLES | REF DIMENSIONS ARE FOR INFQ.
EQUALLY SPACED ONLY 8 ARE_NOT REQUIRED FOR
WSPECTION PURPOSES.
L/ N\ T
®, gteo © oot
1 W= 5§

5 AIR HOLES

BOTTOM VIEW

NOTE:
Base pins T and tubulation K are so alined that they can be freely inserted in a gage % inch (6.35 mm) thick with

hole diameters of .204 (5.18 mm) and .500 (12.70 mm), respectively, located on the true centers by the given dimen-
sions S, U, V.
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6775

4-400C

RADIAL BEAM
POWER TETRODE

TECHNICAL DATA

The EIMAC 6775/4-400C is a compact, ruggedly constructed, broadcast-
quality tetrode having a maximum plate dissipation rating of 400 watts.
It is intended for use as an amplifier, oscillator, or modulator. The low
grid-plate capacitance of this tetrode coupled with its low driving-power
requirement allows considerable simplification of the associated circuit
and driver stage.

The 6775/4-400C is cooled by radiation from the plate and by circula-
tion of forced-air through the base, around the envelope, and over the plate
seal. Cooling can be greatly simplified by using an EIMAC SK-400 Series
Air-System Socket, and its accompanying glass chimney. This socket is
designed to maintain the correct balance of cooling air between the com-
ponent parts of the tube.’

The 6775/4-400C is especially recommended for applications where long
life and consistent performance are of prime consideration.?

sus——

GENERAL CHARACTERISTICS?

ELECTRICAL
Filament: Thoriated Tungsten
NOUADE wevisanst addonsncanbs samussmoems@nms b ennys 5.0:£0.25 V
Girrent, aE 50 VOIS s v v mm s o @ 56 5 50 @6 6 5 R EE G5 . s e s 14.7 A
Transconductance (Average):
Ih = 100 mA, Eco = 500 VOIS & & « ¢ s s 6 & o v viie o wio sis s o 65 5% s 55 8% 4000 pmhos
Amplification Factor (Average):
Grid f0 SETEEM & s 5 % 5 5 w0 10 0 5 516 s o3 3 506 6 8 ® 5 566 6 &&E 6 EET 6 o0 5.1
Direct Interelectrode Capacitances (grounded filament)?
5. S R G R RN AN EREISE S R R RN N R R B 12.5 pF
COUL wvnpan s s bRTBESI DR R EE Pl T T 5w e AR 4.7 pF
CBD « o nus B R B R R e S R R 0.12 pF
Frequency of Maximum Rating:
GEW s v v e s sem@e s 6 RS 55 BE S D RE @SS 58 B s e e 8 b 110 MHz

1. Guarantee applies only when the 4-400C is used as specified with adequate cooling air in the SK-400 or SK-410
Air-System Socket and associated chimney, or equivalents.

2. See FILAMENT VOLTAGE section for recommended operating conditions when long life and consistent performance
are of prime concern.

3. Characteristics and operating values are based on performance tests. These figures may change without notice
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using
this information for final equipment design.

4. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic
Industries Association Standard RS-191.

(Effective 4-1-71) © by Varian Printed in U.S.A.

EIMAC division of varian / 301 industrial way / san carlos / california 94070
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MECHANICAL
Maximum Overall Dimensions:
Liahithli v v on ows ww s wmmum € 8 vy e 6.375 in; 161.93 mm
Diameter. ... .. o R R A R B R O [ I N W e 3.563 in; 90.50 mm
NetWeight « s sssannssvnssuans S RRESERE RN . 9.00z; 255gm
Operating Position . . ... oo v v v i i Iy A wasins SOY
Maximum Operating Temperature:
PRI S o 1 e e o e i S e e e e amanse LA
BasBSeals s sssnansinnosi v anasss s Ao sas iisasissnods snoness 20050
Cooling « o ommwms o 1 o TN . Radiation and forced air
Base . ............ . ..., e e e e e e e A Special 5-pin
Recommended Socket. . . v v v v v v i i i i e e . . EIMAC SK-400 Series
Recommended Chimney . .......v oo nnn.. G W © O © . EIMAC SK-406
Recommended Heat-Dissipating Connectors:
Plate . .o v oo i v v oo o o i ey o e B B e N e e e o6 ce+veevee.... HR-6
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 75 MHz)
GRID DRIVEN Class AB1, Grid Driven, Peak Envelope or Modulation
Class AB1q Crest Conditions
Pl MOIta8 « o v vv w v o v v s 6 mw w58 o0 b 3000 Vdc
ABSOLUTE MAXIMUM RATINGS Screen Voltage s « v s« oo swim s s 500 o8 s 750 Vdc
Grid Voltagel s s s nsnssvssaavs wdas -130 Vdc
DC PLATE VOLTAGE .« + v v v v v vt 4000 VOLTS Zgro-SlgnaI Plate Current . . . .......... 80 mAdc
% 800 VOLTS Single-Tone Plate Current . . .. .. ....... 290 mAdc
DC SCREEN VOLTAGE . ......... VOLT Single-Tone Screen Current2 . . . .. ...... 13 mAdc
DC PLATE CURRENT . .......... 0.350 AMPERE  Useful Output Power . .. ............. 470 w
PLATE DISSIPATION ......c.... 400 WATTS Resonant Load Impedance . .. .......... 5000 Q
SCREEN DISSIPATION .. ........ 35 WATTS 1. Adjust to specified zero-signal dc plate current.
GRID DISSIPATION . . . v v v v v v a 10 WATTS 2. Approximate value.
RADIO FREQUENCY POWER AMPLIFIER OR Peak rf Grid Voltagel. ... ... 300 320 320 v
OSCILLATOR [Class C Telegraphy or FM Telephony Grid Dissipation. . ... ..... 1.8 1.9 1.8 W
(Key-Down Conditions) Calculated Driving Power2 . ., 5.4 6.1 5.8 W
Plate Input Power . ........ 875 1050 1400 W
ABSOLUTE MAXIMUM RATINGS Plate Dissipation . ........ 235 250 300 W
Plate Output Power ... .. ... 640 800 1100 W
DE PLATE VOLTAGE <+ s 5454 3 45 4000 VOLTS
DC SCREEN VOLTAGE . ......... 600 VOLTS 1. Approximate value.
DE PLATE GURRENT + s vswws o v w e 0.350 AMPERE 2. Driving Power increases with frequency. At 75 MHz dri-
PLATE DISSIPATION s < 5w s s 5 a5 400 WATTS ving power is approximately 12 watts.
SCREEN DISSIPATION . .. ....... 35 WATTS
GRID DISSIPATION . . «s 0% 64 00w 10 WATTS TYPICAL OPERATION (110 MHz, two tubes)
TYPICAL OPERATION (Frequencies to 75 MHz) Plate Voltage . . . .. ... ........ 3000 4000 Vdc
Screen Voltage . « « « ww « o v s mw o o s 500 500 Vdc
Plate Voltage ....... 2500 3000 4000 Vdc Grid Violtage : : sz ssmm s simpa s -170 -170 Vdc
Screen Voltage ...... 500 500 500 Vdc Plate Current . . . ............. 500 540 mAdc
Grid Voltage ....... -200  -220 -220 Vdc ScreenCurrent . . .. ..o v v i i 34 31 mAdc
Plate Current ... .... 350 350 350 mAdc Grid GUrrahit . v s wwsw « wsamen o 20 20 mAdc
Screen Current! . ... .. 46 46 40 mAdc Driving POWer] ; o sw@s + 5 6 gmm < ¢ 5 20 20 W
Screen Dissipation . ... 23 23 20 W Plate Output Powerl, . .. .. ...... 1300 1600 W
Grid Current! . . . .. ... 18 19 18 mAdc Useful Output Power . ... ....... 1160 1440 W

1. Approximate value



PLATE MODULATED RADIO FREQUENCY POWER
AMPLIFIER-GRID DRIVEN Class C Telephony

(Carrier Conditions)

ABSOLUTE MAXIMUM RATINGS

DC PLATE VOLTAGE . ... v v vv 3200 VOLTS
DC SCREEN VOLTAGE . . ... ..... 600 VOLTS
DC GRID VOLTAGE « + v v vt v v ev ot -500 VOLTS
DC PLATE CURRENT . .. ........ 0.275 AMPERE
PLATE DISSIPATIONT. . . .. ... ... 270 WATTS
SCREEN DISSIPATIONZ. . . .. ..... 35 WATTS
GRID DISSIPATIONZ . .. ........ 10 WATTS

1. Corresponds to 400 watts at 100% sine-wave modu-
lation.

TYPICAL OPERATION (Frequencies to 75 MHz,
Continuous Service)

Plate Voltage . . . . . ... .. 2000 2500 3000 Vdc
Screen Voltage. . ....... 500 500 500 Vdc
Grid Voltage . ......... -220 -220 -220 Vdc
Plate Current . . . ... ... . 275 275 275 mAdc
Screen Currentl. . . ... ... 30 28 26 mAdc
Screen Dissipation . .. ... 15 14 13 W
Grid Currentl. . ... ..... 12 12 12 mAdc
Grid Dissipation. . . ... .. 14 13 1.0 W
Peak af Screen Voltage

(100% modulation) . . . . .. 3560 350 350 v
Peak rf Grid Voltagel. . . .. 290 290 290 v
Calculated Driving Power1. . 3.5 3.5 3.5 W
Plate Input Power ... .... 550 688 825 W
Plate Dissipation . .. .. .. 170 178 195 W
Plate Output Power . ... .. 380 510 630 W

1. Approximate value.

6775/4-400C

MAXIMUM RATINGS (Frequencies to 30 MHz, Intermittent
Service)

ABSOLUTE MAXIMUM RATINGS

DC PLATE VOLTAGE . v vt vt ve e v 4000 VOLTS
DC SCREEN VOLTAGE . . v o oo v vn .. 600 VOLTS
DC GRID VOLTAGE + vt oo v s -500 VOLTS
DC PLATE CURRENT &+ v v v oo ve e 0.275 AMPERE
PLATE DISSIPATIONT . .. ... ... ... .. 270 WATTS
SCREEN DISSIPATIONZ. . . .. oo vvn .. 35 WATTS
GRID DISSIPATIONZ . ..o e e . 10 WATTS

2. Average, with or without modulation.

TYPICAL OPERATION (Frequencies to 30 MHz, Intermittent
Service)

Plate Voltage. . ..... .. 2000 2500 3000 3650 Vdc
Screen Voltage. . ... ... 500 500 500 500 Vdc
Grid Voltage . ........ -220 -220 -220 -225 Vdc
Plate Current . . ... ... 275 275 275 275 mAdc
Screen Currentl. . ... ... 30 28 26 23 mAdc
Screen Dissipation . . . . 15 14 13 12 W
Grid Current1. . . . ... .. 12 12 12 13 mAdc
Grid Dissipation . ... .. 11 11 13 12 W
Peak Screen Voltage

(100% modulation). . . . . 350 350 350 350 v
Peak rf Grid Voltagel. ... 290 290 290 315 v
Calculated Driving Power 1 3.5 3.5 3.5 4.0 W
Plate Input Power ... ... 550 688 825 1000 W
Plate Dissipation . ... .. 170 178 195 235 W
Plate Output Power . . ... 380 510 630 765 W

AUDIO FREQUENCY POWER AMPLIFIER OR
MODULATOR Class AB, Grid Driven
(Sinusoidal Wave)

ABSOLUTE MAXIMUM RATINGS (Per Tube)

DC PLATE VOLTAGE .« v s o5 am s v o u 4000 VOLTS
DC SCREEN VOLTAGE .. ......... 800 VOLTS
DC PLATE CURRENT . . oo s oc o nee 0.350 AMPERE
PLATE DISSIPATION . .:.ucuwoioun 400 WATTS
SCREEN DISSIPATION . .......... 35 WATTS
GRID: DISSIPATION: . &« + « o mw s s 5 sm0e 10 WATTS

TYPICAL OPERATION (Two Tubes) Class AB1

Plate Voltage. .. ... ... 2500 3000 3500 4000 Vdc
Screen Voltage. . ... ... 750 750 750 750 Vdc
Grid Voltagel/4 . ... ... -130 -137 -145 -150 Vdc

Zero-Signal Plate Current . 190 160 140 120 mAdc
Max.Signal Plate Current . 635 635 610 585 mAdc

Zero-Signal Screen Current . 0 0 0 0 mAdc
Max.Signal Screen Currentl 28 26 32 40 mAdc
Peak af Grid Voltage2 ... 130 137 145 150 v
Peak Driving Power3 . . .. 0 0 0 0w

Max Signal Plate

Dissipation2 .. ...... 370 400 400 400 W
Plate Output Power . .. .. 850 1100 1330 1540 W
Load Resistance

(plate to plate). . ... .. 6800 8900 11,50014,000 )
TYPICAL OPERATION (Two Tubes) Class ABp
Plate Voltage. ........ 2500 3000 3500 4000 Vdc
Screen Voltage. . ...... 500 500 500 500 Vdc
Grid Voltage1/4. ... ... -75 -80 -85 -90 Vdc
Zero-Signal Plate Current . 190 160 140 120 mAdc
Max.Signal Plate Current. . 700 700 700 638 mAdc
Zero-Signal Screen Current. 0 0 0 0 mAdc
Max.Signal Screen Current . 50 40 38 32 mAdc
Peak af Grid Voltage2 . . . 133 140 145 140 v
Peak Driving Power3 . . .. 8.6 9.0 10.2 7.0 w
Max.Signal Plate

Dissipation2 . . ...... 320 363 400 400 W
Plate Output Power . .. .. 1110 1375 1650 1750 W
Load Resistance

(plate to plate) . . .. ... 7200 9100 10,800 14,000 )

1. Approximate value.

2. Per Tube.

3. Nominal drive power is one-half peak power.
4. Adjust to give stated zero-signal plate current.
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NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character-
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias,
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output
power when the tube is changed, even though there may be some variation in grid and screen current. The grid
and screen currents which result when the desired plate current is obtained are incidental and vary from tube
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principal ly
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the

correct rf grid voltage is applied.

RANGE VALUES FOR EQUIPMENT DESIGN

Min. Max
Filament: Cuurent at S0 VOllS s s s v v w0 sm v s v s 5 & 55 sm & % o 65 o oo o6 &5 14.0 15.3 A
Interelectrode Capacitances 1(grounded filament connection):
CI vvo o m s mmons mwssmme s s oe i s A EREBIAESE S I RARTLR S S 10.7 14.5 pF
Cout v ssswnnnimmens s S EE RV EBE P SRR R EE e E 4.2 5.6 pF
COP v v s e s mas P S T Y ---- 0.17 pF

1. In Shielded Fixture, per E |A Standard RS-191.

APPLICATICN

MECHANICAL

MOUNTING - The 4-400C may be operated in
any position. The socket must be constructed so
as to allow an unimpeded flow of air through the
holes in the base of the tube and must also pro-
vide clearance for the glass tip-off which ex-
tends from the center of the base. The metal
tube-base shell should be grounded by means of
suitable spring fingers. The above requirements
are met by the EIMAC SK-400 and SK-410 Air-
System Sockets. A flexible connecting strap
should be provided between the EIMAC HR-6
cooler on the plate terminal and the external
plate circuit. The tube must be protected from
severe vibration and shock.

COOLING - Adequate forced-air cooling must
be provided to maintain the base seals at a
temperature below 200°C, and the plate seal at
a temperature below 225°C.

When the EIMAC SK-400 or SK-410 Air-System
Socket is used, a minimum air flow of 14 cubic
feet per minute at a static pressure of 0.25
inches of water or less, as measured in the
socket or plenum chamber at sea level, is re-
quired to provide adequate cooling under all
conditions of operation. Seal temperature limita-
tions may require that cooling air be supplied to
the tube even when the filament alone is on

during standby periods.

Tube temperatures may be measured with a
temperature sensitive paint, spray or crayon,
such as manufactured by Tempil Division, Big
Three Industrial Gas & Equipment Co., Hamilton
Blvd., So. Plainfield, N.J. 07080.

ELECTRICAL

FILAMENT VOLTAGE - Filament voltage
should be measured at the tube base with an
accurate meter. When operating at the nominal
voltage, variations of +5% are tolerable and
should have little effect on electrical perform-
ance of the tube. However, when very long life
and consistent performance are factors, voltage
can often be reduced to a value lower than the
nominal voltage, but should be regulated and
held to +1% when this is done. To achieve a
regulated voltage and still have it adjustable, a
typical procedure would involve a one-to-one
regulating transformer, feeding a variable ratio
transformer (such as a POWERSTAT or a
VARIAC), which in tum feeds the filament
transformer. The equipment is first operated
with nominal filament voltage applied, and when
stable operation is achieved, the voltage is then
reduced in small steps {about 0.2 volt at a time)
until the point is reached where performance of
the tube is clearly affected. The voltage is then




raised to a few tenths of a volt above this level
for operation. Periodically (every 500 to 1000
hours) this procedure should be repeated and the
cperating value of the filament voltage readjusted
if necessary.

BIAS VOLTAGE - The dc bias voltage for the
4-400C should not exceed 500 volts. If grid re-
sistor bias is used, suitable means must be pro-
vided to prevent excessive plate or screen dis-
sipation in the event of loss of excitation, and
the grid resistor should be made adjustable to
facilitate maintaining the bias voltage and plate
current at the desired values from tube to tube.
In operation above 50 MHz, it is advisable to
keep the bias voltage as low as is practicable.

SCREEN VOLTAGE - The dc screen voltage
for the 4-400C should not exceed 800 velts. The
screen voltages shown under Typical Operation
are representative voltages for the type of opera-
tion involved.

PLATE VOLTAGE - The plate-supply voltage
for the 4-400C should not exceed 4000 volts in
CW and audio applications. In plate-modulated
telephony service the dc plate-supply voltage
should not exceed 3200 volts, except below 30
MHz, intermittent service, where 4000 volts may
be used.

GRID DISSIPATION - Grid dissipation for the
4-400C should not be allowed to exceed 10
watts. Grid dissipation may be calculated from
the following expression:
Pg=egkxlc

where Pg = Grid dissipation

egk = Peak positive grid to cathode volt-

age, and
Ic =dc grid current

SCREEN DISSIPATION - The power dissipated
by the screen of the 4-400C must not exceed 35
watts. Screen dissipation is likely to rise to ex-
cessive values when the plate voltage, bias volt-
age or plate load are removed with filament and
screen voltages applied. Suitable protective
means must be provided to limit screen dissipa-
tion to 35 watts in event of circuit failure.

PLATE DISSIPATION - Under normal operating
conditions, the plate dissipation of the 4-400C
should not be allowed to exceed 400 watts. The

6775/4-400C

anode operates at a visibly red color at its max-
imum rated dissipation of 400 watts.

In plate modulated amplifier applications,
the maximum allowable carrier-condition plate
dissipation is 270 watts. The plate dissipation
will rise to 400 watts under 100% sinusoidal
modulation.

Plate dissipation in excess of the maximum
rating is permissible for short periods of time,
such as during tuning procedures.

MULTIPLE OPERATION - To obtain maximum
power output with minimum distortion from tubes
operated in multiple, it is desirable to adjust
individual screen or grid bias voltages so that
the peak plate current for each tube is equal at
the crest of the exciting voltage. Under these
conditions, individual dc plate currents will be
approximately equal for full input signal for
class AB1 operation.

CAUTION - GLASS IMPLOSION - The EIMAC
4-400C is pumped to a very high vacuum, which
is contained by a glass envelope. When handling
a glass tube, remember that glass is a relatively
fragile material, and accidental breakage can
result at any time. Breakage will result in flying
glass fragments, so safety glasses, heavy cloth-
ing, and leather gloves are recommended for
protection.

CAUTION-HIGH VOLTAGE - Operating voltage
for the 4-400C' can be deadly, so the equipment
must be designed properly and operating precau-
tions must be followed. Design equipment so that
no one can come in contact with high voltages.
All equipment must include safety enclosures for
high voltage circuits and terminals, with inter-
lock switches to open the primary circuits of the
power supply and to discharge high voltage cap-
acitors whenever access doors are opened. In-
terlock switches must not be bypassed or
““cheated’’ to allow operation with access doors
open. Always remember that HIGH VOLTAGE
CAN KILL.

SPECIAL APPLICATION - 1f it is desired to
operate this tube under conditions widely dif-
ferent from those listed here, write to Power
Grid Tube Division, EIMAC Division of Varian,
301 Industrial Way, San Carlos, California 94070,
for information and recommendations.
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®

15 AIR HOLES
EQUALLY SPACED

5 AIR HOLES

BOTTOM VIEW

NOTE:

DIMENSIONAL DATA

- INCHES MILLIMETERS
MIN MAX REF MIN. MAX. REF
A | 587516.375 | -- |[149.23 [161.93 | — -
B| -- |3.563| —— —— [9050 ——
D | 5125 | 5.625 | —— ||130.18 |42.88 | ——
E | 0350 | 0.365 | —— 889 | 9.27 —
F |0.328 ] —— - 8.33 | —— ——
H| —— | —- |0438|] —< | —= |11.13
J | —— [o09e9] -- —— |24.61 —
K | —— |oeso| --— -— [ 635 -—
L | — —— |0.750 —— | —— [19.05
M| -— —— Jo2s50 | == ] == ] 6.35
N| -—- [2750 [ —— - - |69.85 | --
Pl —— | == Jo.312 — | —— [ 792
Q| —- | —— ]0500 — | — = Tiz70
R| ——-| —= Ji1e25]|] —— ] —= Tal28
s —— [ —— 1250 —- —— [31.75
T |0.185 | 0.191 - = 470 | 4.85 | — -
ul —— | == [ 30° —-—— | = = 30°
V| == ] == 60° == —— 60°
w == —— 45° - - —_—— 45°

NOTES:

|__REF DIMENSIONS ARE FOR INFO
ONLY 8 ARE NOT REQUIRED FOR
INSPECTION PURPOSES.

Base pins T and tubulation K are so alined that they can be freely inserted in a gage % inch (6.35 mm) thick with
hole diameters of .204 (5.18 mm) and .500 (12.70 mm), respectively, located on the true centers by the given dimen-

sions §, U, V.




GRID VOLTAGE — VOLTS

300

200

100

-100

-200

— 300

EIMAC 4-400C
TYPICAL
CONSTANT CURRENT
CHARACTERISTICS

SCREEN VOLTAGE — 500 VOLTS

——PLATE CURRENT — AMPERES
—.—SCREEN CURRENT — AMPERES
...... GRID CURRENT — AMPERES

2.20

1.80

1.40

1.00

.600

.400
.200

.100

500

1000

1500

2000 2500

PLATE VOLTAGE — VOLTS

3000

3500 4000 4500

J00¥-¥/SLLY






=y

&

® TECHNICAL DATA

The EIMAC 4-500A is a compact, ruggedly constructed, broad-
cast-quality tetrode having a maximum plate dissipation rating of
500 watts. It is intended for use as an amplifier, oscillator, or mod-
ulator. The low grid-plate capacitance of this tetrode coupled with
its low driving-power requirement allows considerable simplification
of the associated circuit and driver stage.

The 4-500A is cooled by radiation from the plate and by circula-
tion of forced-air through the base, around the envelope, and over
the plate seal. Cooling can be greatly simplified by using an
EIMAC SK-400 Series Air-System Socket, and its accompanying
glass chimney. This socket is designed to maintain the correct
balance of cooling air between the component parts of the tube.

The 4-500A is especially recommended for applications where
long life and consistent performance are of prime consideration.

GENERAL CHARACTERISTICS1
ELECTRICAL

Filament: Thoriated Tungsten

VELEEPE v &6 % 6 0 S 50 @05 5 B0 50 5y e o
Curtent, at 100 VOIS v o v v ow smmm o s s o om s @8 & o 60 a8 o5&

Amplification Factor (Average):

Grid 10 SCREBIL & & & % & 5 o » i 5 & 5 8 6 5 8 % G 8 5 8 16 % 8 5 B % @ W8 68 s

Direct Interelectrode Capacitances (grounded filament)?

0 N A SO

CEf s vanwidwsan s i s8R s s AR S ERAEHS FHRS BT ¥ 0w w0

Frequency of Maximum Rating:

EW cocurpiaassessunspsionni Lasnee s sunn s smne s

4-500A

RADIAL BEAM
POWER TETRODE

535

15.0 pF
5.0 pF
0.15 pF

110 MHz

1. Characteristics and operating values are based on performance tests. These figures may change without notice as
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this

information for final equipment design.

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In-

dustries Association Standard RS-191.
MECHANICAL

Maximum Overall Dimensions:

BETIHAL & o o v i 5 0 6 P 0 B B
Diameteic v sannovrsptes e ap @R AT B E RO G REEE £ 68585
NEEWEIEHE o2 v vaanur s sasasr ide s s SRR RIS T 5 FRE 5 4o

(Effective 3-10-72) © by Varian

7.000 in; 177.80 mm
3.562 in; 90.47 mm
8.7 oz; 245 gm

Printed in U.S.A.

EIMAC division of varian / 301 industrial way / san carlos / california 94070



4-500A

Operating Position .. ......... b e R RS R e K . .. Vertical, base up or down
Maximum Operating Temperature:
Plate Seal. . . v it it i it e i e e et e e et e e e cinmammenwwn 229°C
Base Seals . ....... R EE e PR E R R B CEREE M HE AN E W s cwwmwansnsew 2000
Cooling o« s« «» P cemessmmumrensunssuewn s s s« RAGIAtion and fotced air
Base . iasmansavs "TITET G R E R RGP AR B R R W W R B @ e s Special 5-pin
Recommended Socket............ e e e e e e e e .. EIMAC SK-410
Recommended Chimney ............ cHMmETs B A B E SR S B ..... EIMAC SK-426
Recommended Heat-Dissipation Connectors:
Plate . . . ......... e e e e e e e e e e e e e ..... HR-6
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz)
GRID DRIVEN Class AB
Plate Voltage. . ........ 2500 3000 4000 Vvdc
ABSOLUTE MAXIMUM RATINGS: Screen Voltage s s « s »ms ¢ 750 750 750 Vdc
Grid Voltage V.. ... .... -117 -130 -140 Vdc
Zero-Signal Plate Current .. 150 100 80 mAdc
DCPLATEVOLTAGE - oo vor One-Tone Plate Current . .. 338 320 322 mAdc
DC SCREEN VOLTAGE .. ........ VOLTS Two-Tone Plate Current . .. 254 225 215 mAdc
DC PLATE CURRENT . .......... 0.450 AMPERE Zero-Sig. Screen Current?2 . . 0 0 0 mAdc
PLATE DISSIPATION ... ........ 500 WATTS One-Tone Screen Current2 L. 38 36 32 mAdc
SCREEN DISSIPATION .. ........ 35 WATTS Two-Tone Screen Current 2. . 12 10 8 mAdc
GRID DISSIPATION . . v v v v v v v nt 12 WATTS Peak rf Grid Voltagez ..... 103 116 126 v
Plate Dissipation ... .... 418 427 500 W
1. Adjust for specified zero-signal plate current. One-Tone Plate Output Power 427 633 773 W
B Aeeusdumns e Resonant Load Impedance . . 3700 4800 6500 £
IMD Products 3

3. The intermodulation distortion products are refer-

) 3rd Order . ... ...... -33 -33 -29 dB
enced against one tone of a two-equal-tone signal. &th Order 38 35 34 dB
JRADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 75 MHz)
OSCILLATOR (Class C Telegraphy or FM Telephony -
Key Down Conditions) Plate Voltage . ........ 2500 3000 3800 Vdc
ABSOLUTE MAXIMUM RATINGS: Screen Voltage. .. ... ... 500 500 500 Vdc
Grid Voltage .. ....... -265 -270 -280 Vdc
DC PLATE VOLTAGE .. .. .. ... .. 4000 VOLTS Plate Current . ... ..... 402 428 445 mAdc
DC SCREEN VOLTAGE . ......... 600 VOLTS Screen Current, . . ... ... 34 48 49 mAdc
DC PLATE CURRENT ... ........ 0.450 AMPERE Peak rf Grid Voltage 1 3 80 390
PLATE DISSIPATION .« . v vovvnn. 500 WATTS De, - f,” S 662 ‘:'3 2 50 W
SCREEN DISSIPATION .« . v vvvn .. 35 WATTS riving Fower<. ... . ’ i
GRID DISSIPATION . .o e et 12 WATTS Plate Input Power . . ... .. 1005 1285 1685 W
Plate Dissipation . ... ... 360 395 420 W
1. Approximate value. A Plate Output Power . . .. .. 645 890 1265 W
2. Driving power increases with frequency. Values P 2520 2970 4030 Q

shown are calculated or measured at Low Frequency.

PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION (Frequencies to 30 MHz)
POWER AMPLIFIER- GRID DRIVEN (Continuous Service)
Class C Telaphany {Camriar Canaiins) Plate Voltage. . . . . . v v o v v v 2700 3200 Vdc
ABSOLUTE MAXIMUM RATINGS: Screen Voltage. . . . .. ... ... 500 500 Vdc
DC PLATE VOLTAGE . .. .. .. .... 3200 VOLTS Grid Voltage . . . ...wsisome -280 -300 vdc
DC SCREEN VOLTAGE ... .. ..... 600 VOLTS Plate Current . . . . ... ...... 338 337 mAdc
DC GRID VOLTAGE ... ........ -500 VOLTS Screen Current 3. . . . . ... ... 30 40 mAdc
DC PLATE CURRENT . . . ... ... .. 0.35 AMPERE G CUEEBRED. & « i o v oo 12 15 mAdc
PLATE DISSIPATION 1.2 .......... 335 WQTTg Peak af Screen Voltage3
SCREEN DISSIPATION<. . . . . ... .. 5 WATT - .
(100% modulation) . . . . . ... 500 500 v
A

GRID DISSIPATIONZ: ¢ s 5 5 s sso « s 12 WATTS Peak rf Grid Voltage3 ........ 360 380 v
1. Corresponds to 500 watts at 100% sine-wave modu- Calculated Driving Power4. . . . . 4.3 5.8 W

lation. W
2. Average, with or without modulation. IF)’Iate Input Power . ......... 52”5 1075 W
3. Approximate value. late Dissipation . ... ...... 45 245
4. Driving power increases with frequency. Values Plate Output Power . ... ..... 670 830 W

shown are calculated for low frequency. Resonant Load Impedance . . . . . 3610 4390 ()

b—



AUDIO FREQUENCY POWER AMPLIFIER OR
MODULATOR Class AB, Grid Driven, Sinusoidal Wave

ABSOLUTE MAXIMUM RATINGS (Per Tube)

DC PLATE VOLTABE. + « « w54 « s v w3 4000 VOLTS
DC SCREEN VOLTAGE . ... . .: v, 1000 VOLTS
DE PILATE CURRENT w5 5w s ¢ 5 # 5 0.450 AMPERE
PLATE DISSIPATION .. .nw oo swn 500 WATTS
SCREEN DISSIPATION . ......... 35 WATTS

GRID DISSIPATION . ¢ cww os s 5o 12 WATTS

1. Approximate value.
2. Per tube.
3. Adjust to give stated zero-signal plate current.

4-500A

TYPICAL OPERATION (Two Tubes - Class AB1)

Plate Veltage . ; . s aws « s sow s 3000 3800 Vdc
Screen Voltage . . <o w s o s 500 ¢ 750 750 Vdc
Grid Voltagel/3 . . .. ... .... -138 -150 Vdc
Zero-Signal Plate Current . . . .. 200 150 mAdc
Max. Signal Plate Current . . . . . 735 715 mAdc
Zero-Signal Screen Current . . . . 0 0 mAdc
Max. Signal Screen Current1 . . . 16 16 mAdc
Max. Signal Grid Current . . ... 0 0 mAdc
Peak af Grid VoltageZ . ... ... 123 135 v
Peak Driving Power .. ... ... 0 0w
Max. Signal Plate Dissipation . . 480 500 w
Plate Output Power ... ... .. 1240 1720 W

Load Resistance (tube-to-tube). . 7800 10500 ()

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character-
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias,
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output
power when the tube is changed, even though there may be some variation in grid and screen current. The grid
and screen currents which result when the desired plate current is obtained are incidental and vary from tube
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the

correct rf grid voltage is applied.

RANGE VALUES FOR EQUIPMENT DESIGN

Filament: Current at 10.0 volts

...........

Interelectrode Capacitances '(grounded filament connection):

5

1. In Shielded Fixture, per EIA Standard RS-191.

Min. Max.
.................... 9.7 112 A
.................... 13.0 17.0 pF
................... . 4.0 6.0 pF
............. C --- 0.20 pF

APPLICATION

MECHANICAL

MOUNTING - The 4-500A must be mounted
vertically. The socket must be constructed so as
to allow an unimpeded flow of air through the
holes in the base of the tube and must also pro-
vide clearance for the glass tip-off which ex-
tends from the center of the base. The metal
tube-base shell should be grounded by means of
suitable spring fingers. The above requirements
are met by the EIMAC SK-410 Air-System Socket.
A flexible connecting strap should be provided
between the EIMAC HR-6 cooler on the plate
terminal and the external plate circuit. The tube

must be protected from severe vibration and
shock.

COOLING - Adequate forced-air cooling must
be provided to maintain the base seals at a
temperature below 200°C, and the plate seal at
a temperature below 225°C.

When the EIMAC SK-410 Socket and SK-426
Chimney are used, a minimum air flow of 14 cubic
feet per minute at a static pressure of 0.25
inches of water or less, as measured in the
socket or plenum chamber at sea level, is re-
quired to provide adequate cooling under all
conditions of operation. Seal temperature limita-
tions may require that cooling air be supplied to
the tube even when the filament alone is on
during standby periods.

Tube temperatures may be measured with a
temperature sensitive paint, spray or crayon,
such as manufactured by Tempil Division, Big
Three Industrial Gas & Equipment Co., Hamilton
Blvd., So. Plainfield, N.J. 07080.

ELECTRICAL

FILAMENT VOLTAGE - Filament voltage
should be measured at the tube base with an
accurate meter. When operating at the nominal

w




4-500A

voltage, variations of *5% are tolerable and
should have little effect on electrical perform-
ance of the tube. However, when very long life
and consistent performance are factors, voltage
can often be reduced to a value lower than the
nominal voltage, but should be regulated and
held to #1% when this is done. To achieve a
regulated voltage and still have it adjustable, a
typical procedure would involve a one-to-one
regulating transformer, feeding a variable ratio
transformer (such as a POWERSTAT or a
VARIAC), which in turn feeds the filament
transformer. The equipment is first operated

with nominal filament voltage applied, and when
stable operation is achieved, the voltage is then
reduced in small steps (about 0.2 volt at a time)
until the point is reached where performance of
the tube is clearly affected. The voltage is then
raised to a few tenths of a volt above this level
for operation. Periodically (every 500 to 1000
hours) this procedure should be repeated and the
operating value of the filament voltage readjusted
if necessary.

BIAS VOLTAGE - The dc bias voltage for the
4-500A should not exceed 500 volts. If grid re-
sistor bias is used, suitable means must be pro-
vided to prevent excessive plate or screen dis-
sipation in the event of loss of excitation, and
the grid resistor should be made adjustable to
facilitate maintaining the bias voltage and plate
current at the desired values from tube to tube.
In operation above 50 MHz, it is advisable to
keep the bias voltage as low as is practicable.

SCREEN VOLTAGE - The dc screen voltage
for the 4-500A should not exceed 1000 volts. The
screen voltages shown under Typical Operation
are representative voltages for the type of opera-
tion involved.

PLATE VOLTAGE - The plate-supply voltage
for the 4-500A should not exceed 4000 volts in
CW and audio applications. In plate-modulated
telephony service the dc plate-supply voltage
should not exceed 3200 volts, except below 30
MHz, intermittent service, where 4000 volts may
be used.

GRID DISSIPATION - Grid dissipation for the
4-500A should not be allowed to exceed 12
watts. Grid dissipation may be calculated from
the following expression:

Pg=egk xIc
where Pg=Grid dissipation
egk = Peak positive grid to cathode voltage,
and
Ic=dc grid current

SCREEN DISSIPATION - The power dissipated
by the screen of the 4-500A must not exceed 35
watts. Screen dissipation is likely to rise to ex-
cessive values when the plate voltage, bias volt-
age or plate load are removed with filament and
screen voltages applied. Suitable protective
means must be provided to limit screen dissipa-
tion to 35 watts in event of circuit failure.

PLATE DISSIPATION - Under normal operating
conditions, the plate dissipation of the 4-500A
should not be allowed to exceed 500 watts. The
anode operates at a visibly red color at its max-
imum rated dissipation of 500 watts.

In plate modulated amplifier applications,
the maximum allowable carrier-condition plate
dissipation is 335 watts. The plate dissipation
will rise to 500 watts under 100% sinusoidal
modulation.

Plate dissipation in excess of the maximum
rating is permissible for short periods of time,
such as during tuning procedures.

MULTIPLE OPERATION - To obtain maximum
power output with minimum distortion from tubes
operated in multiple, it is desirable to adjust
individual screen or grid bias voltages so that
the peak plate current for each tube is equal at
the crest of the exciting voltage. Under these
conditions, individual dc plate currents will be
approximately equal for full input signal for
class AB 1 operation.

CAUTION-GLASS IMPLOSION - The EIMAC
4-500A is pumped to a very high vacuum, which
is contained by a glass envelope. When handling
a glass tube, remember that glass is a relatively
fragile material, and accidental breakage can
result at any time. Breakage will result in flying
glass fragments, so safety glasses, heavy cloth-
ing, and leather gloves are recommended for
protection.

CAUTION-HIGH VOLTAGE - Operating voltage
for the 4-500A can be deadly, so the equipment
must be designed properly and operating precau-
tions must be followed. Design equipment so that



no one can come in contact with high voltages.
All equipment must include safety enclosures for
high voltage circuits and terminals, with inter-
lock switches to open the primary circuits of the
power supply and to discharge high voltage cap-
acitors whenever access doors are opened. In-
terlock switches must not be bypassed or
““cheated’ to allow operation with access doors
open. Always remember that HIGH VOLTAGE
CAN KILL.

INTERELECTRODE CAPACITANCE - The
actual internal interelectrode capacitance of a
tube is influenced by many variables in most
applications, such as stray capacitance to the
chassis, capacitance added by the socket used,
stray capacitance between tube terminals, and
wiring effects. To control the actual capacitance
values within the tube, as the key component
involved, the industry and the Military Services
use a standard test procedure as described in
Electronic Industries Association Standard
RS-191. This requires the use of specially con-
structed test fixtures which effectively shield

4-500A

all external tube leads from each other and
eliminates any capacitance reading to ““‘ground’’.
The test is performed on a cold tube. Other
factors being equal, controlling internal tube
capacitance in this way normally assures good
interchangeability of tubes over a period of
time, even when the tube may be made by dif-
ferent manufacturers. The capacitance values
shown in the manufacturer’s technical data, or
test specifications, normally are taken in ac-
cordance with Standard RS-191.

The equipment designer is therefore cau-
tioned to make allowance for the actual capaci-
tance values which will exist in any normal
application. Measurements should be taken with
the socket and mounting which represent ap-
proximate final layout if capacitance values
are highly significant in the design.

SPECIAL APPLICATION - If it is desired to
operate this tube under conditions widely dif-
ferent from those listed here, write to Power
Grid Tube Division, EIMAC Division of Varian,
301 Industrial Way, San Carlos, California 94070,
for information and recommendations.
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IS AIR HOLES EQUALLY SPACED
(T)5 PINS (SEE NOTE 1)

(P)5 AIR HOLES

000 O 000"
\/

/
ok
-~ ( SEE NOTE 1)
(see_NOTE 1)(K)—>

|
o 1

DIMENSIONAL DATA

DIM. INCHES M:B__

MN. | max | ReF MN. | max | ReF
A |6500]7000] - - |[16510 [I7780] - -
B | - - [3562] - - - - | oo4r| - - 6, @
D | 5750 | 6250 | - - || 14605 875 | - - 2
E | 0350 | 0365 - - 889 927 | - -
F o8| -- | -- 833 -- | - -
H | - - -- | oge8|| - - - - | 1189
J | -- [ -- 1125 = - - | 2857
K| --lo20][ -- -- | e3s | - -
L == - - om0l - - = = 1905
M - - - - 0.250 - - - - 6.35
N - - [2m0 | - - - - 6985] - - NOTES:
Pl --T--To32 |[ -- -- | 79 I. BASE PINS (T) & TUBULATION
Q| - - -- | 0500]| - - - - | 1270 (K) ARE SO ALIGNED THAT
g e :-225 - - | - - laler THEY CAN BE FREELY IN-
T Toms ol | - =0 270 T 485 372 SERTED INTO A GAUGE 1/4
Ul - - — 300 |- - = 200 THICK WITH HOLE DIA'S OF
v | - - - o | 1 e 204 & .500 RESPECTIVELY
W - - - = 45° = = - = 45° LOCATED ON THE TRUE

CENTERS BY THE GIVEN

DIMENSIONS (W), & (O

2. REF. DIM'S ARE FOR INFO.
ONLY & ARE NOT REQ'D
FOR INSPECTION PURPOSES.



GRID VOLTAGE (V)
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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9 ’® TECHNICAL DATA

The EIMAC 8166/4-1000A is a radial-beam tetrode with a maximum
plate dissipation rating of 1000 watts. Intended for use as an amplifier,
oscillator, or modulator, the 8166/4-1000A is capable of efficient operation
well into the VHF range.

In FM broadcast service on 110 Megahertz, two 8166/4-1000A tet-
rodes will deliver a useful output power of over 5000 watts.
Operating under class AB, modulator conditions with less than 10

watts of peak driving power, two of these tubes will deliver 3900 watts of
output power.

In class AB,, a pair of 8166/4-1000A tetrodes will deliver 3800 watts
of output power.

Cooling of the tube is accomplished by radiation from the plate and by
circulation of forced-air through the base and around the envelope. Cooling
can be simplified through the use of the EIMAC SK-500 Air-System Socket.

GENERAL CHARACTERISTICS

8166

4-1000A

RADIAL-BEAM
POWER TETRODE

LIS

volts
amperes

ppd
ot
pput
pmhos
MHz

- - 5-pin metal shell

ELECTRICAL
Filament: Thoriated tungsten Min. Nom. Max.
Voltage - - -*- - - - - - - - - 7.5
Current - - - - - - - - - - - - 20.0 22.7
Amplification Factor (Grid to Screen) - - - - - - 6.1 T
Direct Interelectrode Capacitances:f
Grid-Plate S 0.35
Input S 23.8 32.4
Output - - - - - - = - = - - - 6.8 9.4
Transconductance (I,=300 ma) - - - - - - - 10,000
Highest Frequency for Maximum Ratings - - - - - 110
MECHANICAL
Base S
Basing - - - - - - - - - - - - - - - - - -
Recommended Socket - - - - - - - - - - EIMAC SK-500 Air-S

Recommended Chimney - - - - - - - - - - - - - - - -

Operating Position T e
Cooling - - - - = - - - - - - - . -
Recommended Heat-Dissipating Connector:

Plate T
Maximum Over-all Dimensions:

Length - - - - - - - - - - - - - -

Diameter s & B OB B = B o o= = ke =&
Net Weight (tube only) - - - - - - - - - - -
Shipping Weight - - - - - - - - - - - - -

tIn Shielded Fixture

(Revised 10-30-66) © 1963, 1966 Varian

EIMAC division of varian / 301 industrial way / san carlos / californi

See drawing
ystem Socket

SK-506

Vertical, base up or down
Radiation and forced air

- - - EIMAC HR-8

- - - 9.63 inches
- - - 5.25 inches
- - - 1.5 pounds
- - - 12 pounds

Printed in U.S.A.

a 94070



—_— 4-1000A

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR
Class-C Telegraphy or FM Telephony

MAXIMUM RATINGS (Key-down conditions, per tube to 110 MHz)

DC PLATE VOLTAGE
DC SCREEN VOLTAGE
DC GRID VOLTAGE

DC PLATE CURRENT -

PLATE DISSIPATION
SCREEN DISSIPATION
GRID DISSIPATION

TYPICAL OPERATION (Frequencies below 1

one tube)

DC Plate Voltage - -
DC Screen Voltage -
DC Grid Voltage - -
DC Plate Current - -
DC Screen Current -
DC Grid Current - -
Screen Dissipation -
Grid Dissipation - -
Peak RF Grid Input Voltage (a
Driving Power (approx.)* -

Plate Input Power - -

Plate Dissipation - - -

Plate Output Power - - -

*Apparent driving power requirements increase above 30 MHz. At 110 MHz the
driver should be capable of supplying 200 watts per tube to take care of feed-
through, circuit losses, and radiation.

(R CERENEE TR
o
=
o
x

D R T I A I IR

10 MHz,

3000 4000 5000 6000
500 500 500 500
—150 —150 —200 —200
700 700 700 700
146 137 147 140
38 39 45 42
73 69 73 70
5 6 7 6
290 290 355 350
1 12 16 15
2100 2800 3500 4200
670 700 690 800
1430 2100 2810 3400

volts
volts
volts
ma
ma
ma
watts
watts
volts
watts
watts
watts
watts

TYPICAL OPERATION (110 MHz, two tubes, push-pull)

DC Plate Voltage -
DC Screen Voltage
DC Grid Voltage -
DC Plate Current -
DC Screen Current
DC Grid Current - -

Screen Dissipation (per tube)
Driving Power (approx.)

Plate Input Power -

Plate Dissipation (per tube)

Useful Output Power -

These 110 MHz typical performance figures

RN R

EIC T R T A N T

6000 VOLTS
1000 VOLTS
—500 VOLTS
700 MA
1000 WATTS
75 WATTS
25 WATTS
4000 5000 6000
450 500 500
—150 —160 —180
115 125 125
280 240 250
80 80 100
63 60 63
350 400 400
4600 6250 7500
650 850 900
3000 4200 5200

volts
volts
volts
amps
ma
ma
watts
watts
watts
watts
watts

were obtained by direct measure-

ment in operating equipment. The output power is useful power measured in a
load circuit. The driving power is that taken by the tube and a practical reso-
nant circuit. In many cases with further refinement and improved techniques,

better performance might be obtained.

PLATE-MODULATED RADIO-FREQUENCY

AMPLIFIER

Class-C Telephony (Carrier Conditions)
MAXIMUM RATINGS (Per tube to 110 MHz)

- 5000 VOLTSt
- 1000 VOLTS
—500 VOLTS
- 600 MA

- 670 WATTS
- 25 WATTS
- 75 WATTS

DC PLATE VOLTAGE -
DC SCREEN VOLTAGE -
DC GRID VOLTAGE - -
DC PLATE CURRENT -
PLATE DISSIPATION -
SCREEN DISSIPATION -
GRID DISSIPATION - -

15500 Max. volts below 30 MHz.

TYPICAL OPERATION (Frequencies below 110MHz, one tube)

DC Plate Voltage - -
DC Screen Voltage -
DC Grid Voltage - -
DC Plate Current - -
DC Screen Current -
DC Grid Current - -
Screen Dissipation -
Grid Dissipation - -
Peak AF Screen Voltage
(100% modulation)

Peak RF Grid Inpu? Volfage

Driving Power** -

Plate Input Power - -
Plate Dissipation - -
Plate Output Power -

3000 4000
500 500
—200 —200
600 600
145 132
36 33
72 66

5 4
250 250
340 335
12 11
1800 2400
410 490
1390 1910

*5500 volt operation may be used below 30 MHz only.

**Apparent driving power requirements increase above 30 MHz. At 110 MHz the
driver should be capable of supplying 200 watts per tube to take care of feed-

through, circuit losses, and radiation.

5000
500
—200
600
130
33
65

4

250
335
11
3000
560
2440

5500*
50

volts

0 volts

—200
600
105

28
52
3

250
325
9
3300
670
2630

volts
ma
ma
ma
watts
watts

volts
volts
watts
watts
watts
watts

AUDIO FREQUENCY POWER

Class-AB

MAXIMUM RATINGS (Per tube)
DC PLATE VOLTAGE
DC SCREEN VOLTAGE

AMPLIFIER AND MODULATOR

MAX-SIGNAL DC PLATE CURRENT
PLATE DISSIPATION
SCREEN DISSIPATION

TYPICAL OPERATION Class-AB,
(Sinusoidal wave, two tubes unless otherwise

DC Plate Voltage - - - -
DC Screen Voltage - - -
DC Grid Voltage (approx.)* -
Zero-Signal DC Plate Current -
Max-Signal DC Plate Current -
Zero-Signal DC Screen Current
Max-Signal DC Screen Current -
Effective Load, Plate-to-Plate -

Peak AF Grid Input Volrage (per tube)

Driving Power -

Max-Signal Plate Dusslpanon (per 1ube)

Max-Signal Plate Output Power

*Adjust to give stated zero-signal plate current. The DC resistance in series

specified)

4000
1000
=115
300
1.05

0

60
7000
115
0
930
2340

5000
1000
—125
240
1.00
0

60
10,000
125

0

950
3100

6000
1000
—135
200
0.95
0

64
14,000
135
0

930
3840

with the control grid of each tube should not exceed 250,000 ohms.

volts
volts
volts
ma
amps
ma
ma
ohms
volts
watts
watts
watts

TYPICAL OPERATION Class-AB,
(Sinusoidal wave, two tubes unless otherwise specified)

DC Plate Voltage - -
DC Screen Voltage -

DC Grid Voltage (approx.)*
Zero-Signal DC Plate Current
Max-Signal DC Plate Current

Zero-Signal DC Screen Current
Max-Signal DC Screen Current -

Effective Load, Plate-to-Plate
Peak AF Grid Input Voltage (per tube)

Max-Signal Peak Driving Power
Max-Signal Nominal Drlvmg Power

(approx.) -

Max-Signal Plate Dnssnpanon (per tube)

Max-Signal Plate Output Power
*Adjust to give stated zero-signal plate current.

R A

6000 VOLTS
1000 VOLTS
700 MA
1000 WATTS
75 WATTS
4000 5000 6000 volts
500 500 500 volts
—60 —70 —75 volts
300 200 150 ma
1.20 1.10 .95 amps
0 0 0 ma
95 90 65 ma
7000 11,000 15,000 ohms
140 145 130 volts
11.0 11.0 9.4 watts
5.5 5.5 4.7 watts
900 850 900 watts
3000 3800 3900 watts

control plate current.

Note: Typical operation data are based on conditions of adjusting the rf grid drive to a specified plate current, maintaining fixed conditions of grid bias and
screen voltage, It will be found that if this procedure is followed there will be little variation in output power between tubes even though there may be some
variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, it is necessary to make the resistor adjustable to

IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER ““TYPICAL OPERATION," POSSIBLY EXCEEDING
THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EIMAC DIVISION OF VARIAN ASSOCIATES, FOR INFORMATION AND RECOMMENDATIONS
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APPLICATION

MECHANICAL

Mounting — The 4-1000A must be operated
vertically. The base may be down or up. The
recommended socket for this tube is the SK-500
Air-System Socket.

Cooling — Adequate forced-air cooling must
be provided to maintain the base seal tempera-
tures below 150°C and the plate seal tempera-
ture below 200°C. Cooling is simplified by the
use of the EIMAC SK-500 Air-System Socket,
and its SK-506 Air Chimney, which control the
flow of air around the tube.

When the EIMAC SK-500 Air-System Socket
is used, the following flow rates apply to sea
level operation, with an ambient temperature of
25°C for the operating conditions described:

At 110 megahertz, with maximum rated plate
dissipation, an air-flow rate of 35 cfm is re-
quired. The corresponding pressure drop as
measured in the socket is 1.9 inches of water
column.

At frequencies below 30 megahertz, an air-
flow rate of 20 cfm provides adequate cooling.
The corresponding pressure drop as measured
in the socket is 0.6 inch of water column.

In the event that an Air-System Socket and
Air Chimney are not used, air must be circu-
lated through the base of the tube and over the
envelope surface and the plate seal in sufficient
quantities to maintain the temperatures below
the maximum ratings. Seal-temperature ratings
may require that cooling air be supplied to the
tube if the filament is maintained at operating
temperature during standby periods.

In any questionable situation, the only criteri-
on for correct cooling practice is temperature.
A convenient medium for measuring tube tem-
peratures is a temperature-sensitive paint.

ELECTRICAL

Filament Voltage — For maximum tube life
the filament voltage, as measured directly at the
filament pins, should be the rated voltage of 7.5
volts. Variations in filament voltage must be
kept within the range of 7.13 to 7.87 volts.

Bias Voltage — The dc bias voltage for the
4-1000A should not exceed 500 volts. With grid-
leak bias, suitable means must be provided to
prevent excessive plate or screen dissipation in

the event of loss of excitation. The grid-resistor
should be made adjustable to facilitate main-
taining the bias voltage and plate current at the
desired values from tube to tube. In the case of
operation above 50 megahertz, it is advisabe to
keep the bias voltage as low as possible.

Screen Voltage — The dc screen voltage for
the 4-1000A should not exceed 1000 volts. The
screen voltages shown under “Typical Opera-
tion” are representative voltages for the type of
operation involved.

Plate Voltage — The plate-supply voltage for
the 4-1000A should not exceed 6000 volts in
CW and audio applications. In plate-modulated
telephony service above 30 megahertz, the dc
plate-supply voltage should not exceed 5000
volts; however, below 30 megahertz, 5500-volts
may be used.

Grid Dissipation — Grid dissipation for the
4-1000A should not be allowed to exceed 25
watts. Grid dissipation may be calculated from
the following expression:

P::e,.mpl,.
where: P.—Grid dissipation,
e..,—=Peak positive grid to cathode
voltage
I.=DC grid current.

€., may be measured by means of a suitable
peak voltmeter connected between filament and

grid.

Screen Dissipation—The power dissipated by
the screen of the 4-1000A must not exceed 75
watts. Screen dissipation is likely to rise to ex-
cessive values when the plate voltage, bias volt-
age, or plate load are removed with filament
and screen voltages applied. Suitable protective
means must be provided to limit screen dissipa-
tion to 75 watts in event of circuit failure.

Plate Dissipation — Under normal operating
conditions, the plate dissipation of the 4-1000A
should not be allowed to exceed 1000 watts.

In plate-modulated amplifier applications, the
maximum allowable carrier-condition plate dis-
sipation is 670 watts. The plate dissipation will
rise to 1000 watts under 100 per-cent sinusoidal
modulation.

Plate dissipation in excess of the maximum
rating is permissible for short periods of time,
such as during tuning procedures.
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Neutralization — If reasonable precautions
are taken to prevent coupling between input and
output circuits, the 4-1000A may be operated up
to the 10-megahertz region without neutraliza-
tion. In the region between 10 megahertz and
30 megahertz, the conventional type of cross-
neutralizing may be used with push-pull cir-
cuits. In single-ended circuits ordinary neutrali-
zation systems may be used which provide 180°
out of phase voltage to the grid.

At frequencies above 30 megahertz the feed-
back is principally due to screen-lead-inductance
effects. Feedback is eliminated by using series
capacitance in the screen leads between the
screen and ground. A variable capacitor of from
25 to 50 pufds will provide sufficient capaci-
tance to neutralize each tube in the region of
100 megahertz. When using this method, the
two screen terminals on the socket should be
strapped together by the shortest possible lead.
The lead from the mid-point of this screen strap

@ 4-1000A —
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to the variable capacitor and from the variable
capacitor to ground should have as little induc-
tance as possible.

In general, plate, grid, filament, and screen-
bypass or screen-neutralizing capacitors should
be returned to rf ground through the shortest
possible leads.

In order to take full advantage of the high
power gain obtainable with the 4-1000A, care
should be taken to prevent feedback from the
output to input circuits. A conventional method
of obtaining the necessary shielding between
the grid and plate circuits is to use a suitable
metal chassis with the grid circuit mounted
below the deck and the plate circuit mounted
above the deck. Power-supply leads entering the
amplifier should be bypassed to the ground and
properly shielded to avoid feedback coupling in
these leads. The output circuit and antenna
teeders should be arranged so as to preclude
any possibility of feedback into other circuits.
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4CN15A

EIMAC
var CERAMIC

"POWER TETRODE

The Eimac 4CN15A is a coolerless version of the 4CX300A tetrode intended for
use in low duty or pulse service. It is electrically identical to the 4CX300A with
the exception of plate dissipation which is rated at 15 watts in air. Where other
cooling means are used, such as liquid immersion, plate dissipation is limited only
by the maximum allowable anode and seal temperatures.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Oxide-Coated, Unipotential Min. Nom. Max.
Heating Time -~ - - = = = =~ 30 60 seconds
Cathode-to-Heater Potential - - - - = - =~1%150 volts =
Heater: Voltage - - - = = = = = = = 6.0 volts et
Current - - = = = = = =26 3.1 amperes
Amplification Factor (Grid to Screen) - =~ =~ 4.0 5.6 |
Transconductance (I, = 200 ma)- =~ - = = = 12.000 umhos ¢ 5\‘
Direct Interelectrode Capacitances, Grounded Cathode: ; g .
Input - - - = = = = = = 25 33 uuf “‘
Output - - - - - = = = =35 4.5 uuf :‘_%- L
Feedback - -~ =~ - = = = = = = = = =0.06 uuf 7
. o . 2 Bt “‘k /«(
Frequency for Maximum Ratings - = = - - = - =~ = 500 Mc “>\\\ = {
MECHANICAL
Base = - = =~ = = = = = = = = = = = = = = =~ §pecial, breechblock terminal surfaces
Recommended Socket = = = = = = = = = = = - - = - = = = = FEimac SK-700 series
Operating Position - = - = = = = = = = = = = = = = = = = = = - = = = Any
Maximum Operating Temperatures:
Ceramic-to~Metal Seals = = = = = = = = = = = = = = = = = = = 250° C
Anode Core~ = = = = = = = = = = = = = = = = = = = = = = 250° C
Cooling - = - = = = = = = = = = = = = = = = - = = = Convectionor conduction
Maximum Over-all Dimensions:
Height - - = - - = = = = = = = = = = = = = = - - - =~ 25 inches
Diameter = = = = = = = = = = = = = = = = = = = = = = inches
Net Weight = - = - = = = = = = = = = = = = = = - = = - = - = 2.5 ounces
Shipping Weight~ = = = = = = = = & = & = = & & & = & & = = = = il pound
MAXIMUM CW RATINGS Class=-C Class-C Class-AB
FM or Teleg Plate Mod
DC PLATE VOLTAGE=- - = = = = = = = 2000 1500 2500 MAX, VOLTS
DC PLATE CURRENT= = = = = = = =~ = 250 200 250 MAX, MA
DC SCREEN VOLTAGE = = = = = = = = 300 300 400 MAX, VOLTS
DC GRID VOLTAGE = = = = = = = = = =250 =250 -—— MAX. VOLTS
PLATE DISSIPATION = = = = = = = = = 15%* 10%* 15** MAX. WATTS
SCREEN DISSIPATION=- = - = = - - 12 12 12 MAX, WATTS
GRID DISSIPATION- = = - - = - 2 2 2 MAX., WATTS

*Up to 250 Mc.

**Rating in air - may be increased with adequate cooling.

(Effective 6-1-68) (c) 1963, 1968 by Varian Printed in U.S.A.
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MAXIMUM PULSE RATINGS Class-C Class-C Pulse
Grid Pulsed Plate Pulsed Modulator
DC PLATE VOLTAGE - - - = = = = = = 2500 7000 (pulsed) 4000 MAX. VOLTS
PEAK PLATE CURRENT (DC Component) - - =~ 6.0* 6.0* 6.0* MAX. AMPS
DC GRID VOLTAGE- - - - - = = = = = =300 -500 =300 MAX. VOLTS
DC SCREEN VOLTAGE- - - - = = = = = 750 1500 (pulsed) 750 MAX, VOLTS
PLATE DISSIPATION (AVG)** - - - - - = 15 15 15 MAX. WATTS
SCREEN DISSIPATION (AVG) - - - - = = = 12 12 12 MAX., WATTS
GRID DISSIPATION (AVG) = - - - = = = = 2 2 2 MAX, WATTS
*According to table below.
**Depends on cooling method.
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8590
EI MAZGC 4CPX250K

RADIAL BEAM
TETRODE

The EIMAC 8590/4CPX250K is a compact forced-air cooled, external
anode radial beam tetrode, intended for wideband grid-pulsed radio fre-
quency amplifier and pulse modulator service.

The 8590/4CPX250K has a maximum anode dissipation of 250 watts
and is capable of delivering pulse output power in excess of 10 kW with
10 db gain when cathode driven at 450 MHz.

The tube is of coaxial construction and especially designed for cavity
operation.

GENERAL CHARACTERISTICS !

ELECTRICAL

Cathode: Oxide Coated, Unipotential

Heater: Voltage .....s0ccvcvive vonnnwsss 6.0 +0.3 V

Curregt, at 6.0 vOl48 + « s sn s s sommsssns 25 A

Amplification Factor (Average):

Goid 10 Seteel s onssnsssnivsavisnsaes @hme s 5
Direct Interelectrode Capacitances (Grounded grid)?

IR soscenvoicessnsneenssinsna BANNARDE S TS SN & B s 14.0 pF

DHPHE s s comen b s badsbonmun e sa s N A FT SIS FEYEAFE S RAESEBR SR ®E BN 4.1 pF

W s s s b SRR SRR D R NN PP E Y B RS AN R MY ARG RS S E ARG E 500 MHz
Plale oy GHA-PUlSEd s sansaaosmonmst s as s s s sup a5 s e s s amamss abnnssnos 500 MHz
1. Characteristics and operating values are based upon performance tests. These figures may change without notice as the

result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this information
for final equipment design.

2. In Shielded Fixture.

MECHANICAL
Maximum Overall Dimensions:
Length ««.coevvetiaesossnsssnssssssnsscosscasssacssisssss 2.81 in; 71.37 mm
PISHElEr o Pas Rt s Lt dRP P s A B cR S NN AL S H AL E T OM @ LEE e 1.64 in; 41.66 mm
NetWelght .osws csnsesssesns s s s s ansasaR SRS WA= &S a0 EE R oK 4 0z; 114 gm
Operating POSItON ..o essessnossssavonssssssssassssssassssssnonsssnsesss Any

(Effective 4-1-70) © 1970 by Varian Printed in U.S.A.
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MECHANICAL

Maximum Operating Temperature:

Ceramic/Metal Seals .. ..
Anode Cote :uvsvswiss
COOMDE s s swwensesianas
Base ..
Socketing: EIMAC collets are
Heater pin connection . . . .
Cathode connection .....
Control grid connection . .
Anode connection
Screen grid connection . . .

s e 8 s ® s s ® 8o+ s s s a

L T I )

® 8 s 8 8 e s s 28 s o8 e

available as follows:

e 8 & b e = e o e oe s o8

« 250 °C
x 280 B¢
Forced-Air
. Coaxial

EIMAC Part No. 008290
EIMAC Part No. 008291

. . EIMAC Part No. 008292

EIMAC Part No. 008294
EIMAC Part No. 882931

RADIO FREQUENCY POWER AMPLIFIER

OR OSCILLATOR

TYPICAL OPERATION

cl Plate Voltage ........ 1000 1500 2000 2500 Vdc
KaSTDC Telegraphy or FM Telephony Screen Voltage . ... ... 250 250 250 250 Vdc
(Key-Down Conditions) Grid Voltage « + « « . . . .. 90 90 -90 -90 Vdc
Plate Current . .... ... 250 250 250 250 mAdc
géﬂ:ﬁ"ﬂ"é FifoTL'?fGSE N Brmen CumSAt T« « » vo . 38 21 19 16 mAdc
DC SCREEN VOLTAGE . . . . ... 00" 500 VOLTS Grid Current ' .. ... ... 31 28 26 25 mAdc
DCGR|DVOLTAGE..:::::::“:” 250 VOLTS Peak rf Grid Voltage! ... 114 112 112 111 v
DC PLATE CURRENT . . v v v vev v ... 0.250 AMPERE Ca'cu'f;‘ted Driving
PLATE DISSIPATION « <. v vvvennn. . 250 WATTS Power T . ... 3.5 32 28 28 W
SCREEN DISSIPATION . . . . o oo 12 WATTS Plate Input Power .. ... 250 375 500 625 W
GRID DISSIPATION & & v v v v e e e e 2 WATTS Plate Output Power 190 280 390 500 W
1. Approximate value.
PULSE MODULATOR SERVICE TYPICAL OPERATION
MAXIMUM RATINGS Plate Voltage . .« « v v v v v v v v v v on v ov us 6000 Vvdc
DC PLATE VOLTAGE .. v v v vv v v 7000 VOLTS SETeEn VOHBEE x s « 1 4 5w s s wxsessss 750 Ve
DC SCREEN VOLTAGE + « « v v v v v v vt 750 VOLTS Grid VOIBGE » « « « o e e et e e e e e 275 Vde
DC GRID VOLTAGE . + -+ v v v v vv e -400 VOLTS Peak Drive Voltage 1. . .+ v oo 280 v
PEAK PLATE CURRENT . ... vv. .. 6.0 AMPERES Peak Plate Current . . - . 35 a
PULSE DURATION . . . v v v v v v v v . (See Derating Chart) e 0.4 a
BUTY FACTOR « o s wamws s s w55 & (See Derating Chart) Peak In
Put POWBE w v « wom o sw s wowin & 50 21.0 kW
PLATE DISSIPATION ... ...vvvee e 250 WATTS Peak OULPUL POWE « « « « v v v s v oo s ve e s 17.5 kW
SCREEN DISSIPATION . . .. ....vuns 12 WATTS Peak Output VOItage + « v v v v v v v e v v v v 5000 kv
GRID DISSIPATION . . .. v v v e 2 WATTS Pulse Duration« s wx s s s menw s g amsen 5 250 us
510 Cll = Ve (o] S e LR 0.005

1. Approximate value .
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RF POWER AMPLIFIER

Class B or C, Grid and Screen Pulsed

MAXIMUM RATINGS

DC PLATE VOLTAGE i awsuw s wnwws s 5500 VOLTS
PEAK DC SCREEN VOLTAGE .. ...+ ... 1000 VOLTS
DCGRID VOLTAGE . ... v v vv e nnns -250 VOLTS
PEAK PLATE CURRENT 1. . ... ....... 6.0 AMPERES
PULSE DURATION « v e v v ss 6o s s {See Derating Chart)
DUTY FACTOR . ... .. v v nn.n (See Derating Chart)
PLATE DISSIPATION . . v v v v v v v v en s 250 WATTS
SCREEN DISSIPATION ¢ v 2 wws s ¢ 3 wmsw 12 WATTS

GRID DISSIPATION .+ « v v v v v v v v i e wn s 2 WATTS

1. Peak anode current may be considered as average
during the pulse and should be limited to 6.0 amperes.
With a pulse length longer than 80 us, or a duty factor
higher than 0.0016, peak current should be reduced in

8590/4CPX250K  m—

TYPICAL OPERATION (Frequencies to 500 MHz)
Class B, Grounded Grid (Measured Values)

Plate Voltage s ¢ s awmww s wame s 6 s smw e 5500 Vdc
Screen Voltage (Pulsed) . . . ... ........ 1000 v
GridVoltage ..« vv v v v s vnncvownnan -200 Vdc
Peak Grid Voltage2. . . ..o vvvv v v 255 v
Peak DrivingPower2. . . .. .. vv v vuuans 1000 w
Peak Output Power (Useful) ... ......... 10 kw
Pulse Duration . . ... ... evueenns 250 pus
Duty Faetor .:ssvwnmessowmesevomess 0.005

accordance with the data shown on the Derating Chart
for Anode Current. For longer pulse duration or larger
duty factor, consult EIMAC Division of Varian.

2. Approximate value .

NOTE: TYPICAL OPERATION data are obtained by calculation from published characteristic curves. Adjustment of
the rf grid voltage to obtain the specified plate current at the specified bias, screen and plate voltages is
assumed. If this procedure is followed, there will be little variation in output power when the tube is
changed, even though there may be some variation in grid and screen current. The grid and screen currents
which result when the desired plate current is obtained are incidental and vary from tube to tube. These
current variations cause no difficulty so long as the circuit maintains the correct voltage in the presence of
the variations in current. |f grid bias is obtained principally by means of a grid resistor, the resistor must
be adjustable to obtain the required bias voltage when the correct rf grid voltage is applied.

RANGE VALUES FOR EQUIPMENT DESIGN

Heater: Current at 6.0 volts . .....

Cathode Warmup Time ...« .o v v v v v v v v on e

4 s s 8 5 8 s s s s s 5 s 3 s s s 0 s s s

30 A

30 --- Sec.

Interelectrode Capacitances' (Grounded Grid Connection)

Input
OUtPUL » o6 6 5 n 5 s
Feedback . .

® 8 2 & 3 & 8 s 8 8 8 8 s s 6 s 8 s s s s 3 s s 3 5 o0

16.0 pF
4,35 pF
--- 0.01 pF

1. Capacitance values are for a cold tube as measured in a shielded fixture.

APPLICATION

MOUNTING - The 8590/4CPX250K may be mounted
in any position. The concentric arrangement of the
electrode terminals permits the use of the tube in
coaxial line or cavity-type circuits to advantage.

Connections to the contact surfaces should be made
by means of spring finger collets which have suf-
ficient pressure to maintain a good electrical con-
tact at all fingers. Points of electrical contact
should be kept clean and free of oxidation to min-

imize rf losses.
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HEATER - The rated heater voltage for the
8590/4CPX250K is 6.0 volts, as measured at the
base of the tube, and variations should be restricted
to plus or minus 0.3 volt for long tube life and con-
sistent performance. At frequencies above approx-
imately 300 MHz under Class C Telegraphy
conditions, it may be necessary to reduce heater
voltage to compensate for rf transit-time heating of
the cathode, This type of back-heating is a function
of frequency, grid current, grid bias, anode current,
duty cycle, and circuit design and adjustment. The
following heater operation voltages are recommended
for straight-through CW amplifier operation:

Frequency (MHz) Heater Voltage

300 or lower 6.00
301 to 400 5.75
401 to 500 5.50

COOLING - Sufficient forced-air cooling must be
provided to maintain the anode core and seal tem-
peratures within maximum ratings. Special care must
be observed to insure that there is adequate cooling
in the area of the coaxial filament and grid terminals.
With an anode dissipation of 250 watts and an in-
coming air temperature of 50°C at sea level, a min-
imum air flow of 4.8 cfm must be passed through the
anode cooler, with a resultant pressure drop of
approximately 0.25 inch of water. Air should normally
be directed in a base-to-anode direction in order to
minimize base cooling problems. In cases where
long life and consistent performance are factors,
cooling in excess of minimum requirements is nor-
mally beneficial. Air flow should be applied before
or simultaneously with the application of electrode
voltages (including heater voltage), and may be
removed simultaneously with them.

CATHODE WARMUP TIME - Heater voltage should
be applied for a minimum of 30 seconds before the
application of other electrode voltages to allow
proper conditioning of the cathode surface.

CATHODE OPERATION - The oxide-coated uni-
potential cathode must be protected against
excessively high emission current. The DERATING
CHART FOR ANODE CURRENT shows the current
capability of the 8590/4CPX250K anode at various
pulse durations and duty factors. To use this chart,
enter with pulse duration and note the intersection
with the desired peak anode current. At this inter-
section read off the values of maximum duty and/or
pulse repetition rate.

Under a given set of operating conditions, element
dissipation may limit the maximum permissible duty
to a smaller value than anode current considerations
alone would dictate. It will usually be found that
screen grid dissipation is the limiting factor with
large plate voltage swings and that plate dissipation
limits the maximum duty with small plate voltage
swings.

CONTROL GRID OPERATION - The average power
dissipated by the control grid must not exceed two
watts. The control grid dissipation can be computed
as the product of average grid current, and peak
positive grid to cathode voltage.

SCREEN GRID OPERATION - The average power
dissipated by the screen grid must not exceed twelve
watts. Screen grid dissipation is the product of dc
screen voltage, average screen current during the
pulse, and duty factor.

The screen grid current may reverse under certain
operating conditions and produce negative current
indications on the screen milliammeter. This is a
normal characteristic of most tetrodes. The screen
grid power supply should be designed with this
characteristic in mind so that the correct operating
voltage will be maintained on the screen grid under
all conditions. A current path from screen to cathode
must be provided by a bleeder resistor, gaseous
voltage regulator, or an electron tube shunt regulator
connected between screen and cathode and arranged
to pass approximately 15 milliamperes per tube. A
series pass tube regulated power supply can be used
only when an adequate bleeder resistor is provided.
Protection for the screen grid should be provided by
an over-current relay and by interlocking the screen
supply so that plate voltage must be applied before
screen voltage can be applied.

PULSE MODULATOR PLATE OPERATION - Aver-
age plate dissipation may be calculated as the
product of average plate current during the pulse,
minimum anode voltage, and duty factor. Excessive
average dissipation is likely to occur with high
values of minimum anode voltage. The calculated
value of plate dissipation may well be below 250
watts based on a rectangular pulse but excessive
dissipation will result if pulse rise and fall times
slow down the plate voltage swing and allow plate
current to flow for longer periods in the high anode
voltage region.

A



UHF OPERATION - Such operation should be con-
ducted with heavy plate loading, minimum bias, and
the lowest driving power consistent with satisfactory
performance. It is often preferable to operate at a
sacrifice in efficiency to obtain increased tube life.

MULTIPLE OPERATION - Tubes operating in

SPECIAL APPLICATION

8590/4CPX250K @—-

parallel or push-pull must share the load equally.
It is good engineering practice to provide individual
metering and individual adjustments of bias and/or
screen grid voltage to equalize the plate currents.
Where overload protection is provided, it should be
capable of protecting the surviving tube(s) in the
event that any tube fails.

If it is desired to operate this tube under conditions widely different from those listed here, write
to Power Grid Tube Division, FIMAC Division of Varian, 301 Industrial Way, San Carlos, California

04070, for information and recommendations.
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PULSE DURATION
TYPE 8590/4CPX250K — DERATING CHART FOR ANODE CURRENT
(AVERAGE DURING PULSE)

SOLID LINES REPRESENT CONSTANT REPETITION RATES
DASHED LINES REPRESENT CONSTANT DUTIES
DO NOT EXTRAPOLATE ABOVE OR TO THE RIGHT OF BOLD LINES
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SURFACE ONLY
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CONTACT OUTER
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CONTROL GRID\
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DIMENSIONAL DATA
DIM. INCHES MILLIMETERS
MIN. MAX. MIN. MAX.
A — 2.813 — 7145
B 1.615 1.640 | 41.02 41,66
C — 1.406 — 3571
D 1.415 1435 | 3594 | 36.45
E | 0.588 | 0.597 14.94 15.16
F 0.318 | 0.325 8.08 8.26
G | 0.09I 0.095 2.31 2.41
J 0.585 | 0.665 | 14.86 16.89
K | 0.900 | 0.950 | 22.86 | 24.I13
L 0.187 = 4.75 —
M | 0.520 | 0.560 13.21 14.22
N | 0.235 | 0.265 5.97 6.73
P | 0.032 | 0.082 0.83 2.08
R = 0.040 = 0.102
S — 0.171 — 0.434
T | 0.388 — 9.86 -
U | 0.406 == 10.31 ==
V | 0468 == 11.89 =
W | 0559 | 0.573 14.20 14.55
X | 0.240 = 6.10 =3
NOTES:

=

" INDICATES CONTACT SURFACE.

THE TUBE WILL BE ROTATED ON DIAMETER
D WHEN ECCENTRICITY IS BEING MEASURED.

SURFACE Y MUST BE PERPENDICULAR TO
THE MEASURING PLATFORM WHEN ECCEN—
TRICITY IS BEING MEASURED.

AVERAGE DIAMETER OF E SHALL BE AS
NOTED, & MAY BE OUT OF ROUND A TOTAL
OF 0.006 (0.156 mm). AVERAGE DIAMETER
OF F SHALL BE AS NOTED, AND MAY BE

OUT OF ROUND A TOTAL OF 0.006 (0.15 mm).

- X0GZXdI¥/066G8 -




4CS250R

® TECHNICAL DATA CONDUCTION COOLED
RADIAL BEAM

TETRODE

The 4CS250R is a compact, conduction cooled, high perveance radial
beam tetrode. It is electrically identical to the 4CX250R except that the
maximum dissipation of the 4CS250R is limited only by the maximum al-
lowable anode and ceramic/metal seal temperatures. A beryllium oxide
(BeO) thermal link is brazed to the anode providing an electrically isolated,
low thermal resistance path between the anode and the heat sink. Rug-
gedized construction allows the 4CS250R to be operated in applications
where shock and/or vibration is experienced.

GENERAL CHARACTERISTICS!

ELECTRICAL

Cathode: Oxide Coated, Unipotential
Heater; Volfage cw s ssscssnissennnana®es «un 6.0 :0.3 V
Curfent, at 0.0 VoltS s s sv s s v v s ssins sa s o &6 2.6 A
Cathode - Heater Potential ...............00.. +150 V
Direct Interelectrode Capacitances (grounded cathode)?2
AP cocvauisaasrrinssgrs sncamnna S a b i EOBN AXGEMNA D Y& ® S 17 pF
Outpal . 5 s s s wi s e nas S S DaMPEFEOG S AN S A SR 5 SERGE &% 5 EWE 50 %S 4.7 pF
PoallIBieh « « o «0 s s 6 583082280 a4 E UK ABSHE O A BHL S0 %R &b 6 o5 &b 0.04 pF
Frequency of Maximum Rating:
CW a2 S B e S TR ats R RS &8s w6 e e G e e e o % B R e el 500 MHz

Plate of GIEd-PUISEH « & « o o w6 & o o s 6 6 @@ 50k s 5 500 6 8 @ % 00 81 18 & b s m w1 o o 500 MHz

1. Characteristics and operating values are based upon performance tests. These figures may change without notice
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using
this information for final equipment design.

2. In Shielded Fixture.

3. See output capacitance.

MECHANICAL
Maximum Overall Dimensions:
1 e T T I T "YY 2.46 in; 62.5 mm
Dinmefpr caxcssssmrs swnn e 0E iy a s sa n N BHERERES LH 850 5 1.76 in; 44.9 mm
Rl Walght s s a v w s 4 40 F AN R F B AUS B E LAV RREELERA N E %R &+ o Soz; 141.7 gm
OREIating PORIDI « v o v v 1 8 @ 6 8 90 v @@ @54 5805 6508 885 %55 @85 0884 E%%n 2w Any
(Fffective 9-1-70) © by Varian Printed in U.S.A.

EIMAC division of varian / 301 industrial way / san carlos / california 94070
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Maximum Operating Temperature:

Ceraniie/Metal Seals s s csvsvsvnssnsssnmsnismanssssms 250°C
ANode'Cote: v aswommrnmurmdieaN SR U REs s mes yeans suenasons  250°6
Plateand Base Seals . . .. ... iiiiiiinn . p WA EER RS basagaFinee 2O
G o« o e e e 0 o 8 kY &R LEAD RS BEww % W . . . Conduction
Bage «uwmmowss S & W W R R R 5 R e o« H AR W <+ ... Special 9-pin
Recommended Socket . ............. G RS N . EIMAC SK-660, SK-661 series

RADIO FREQUENCY LINEAR AMPLIFIER

GRID DRIVEN CATHODE DRIVEN
Class ABq

MAXIMUM RATINGS:

DC PLATEVOLTAGE ww v + s 555 5 5 o 8 2000 VOLTS
DC SCREEN VOLTAGE . . . .. ... ... 500 VOLTS
DC GRID VOLTAGE ............ -250 VOLTS
DCPLATECURRENT . . . oo v vn v n 0.250 AMPERE
SCREEN DISSIPATION . .......... 12 WATTS

GRID DISSIPATION & v s v v s v v 2 WATTS

1. Adjust to specified zero-signal

2. Approximate values.

dc plate current.

TYPICAL OPERATION (Frequencies to 500 MHz)
Class AB1, Grid Driven, Peak Envelope or
Modulation Crest Conditions

Plate Voltage . . ... ........... 1500 2000 Vdc
Screen Voltage . . . ... ......... 350 400 Vdc
GridVoltage 1. . . ... .......... -62 -80 Vdc

Zero-Signal Plate Current
Two-Tone Plate Current

........ 133 70 mAdc
......... 250 245 mAdc

Two-Tone Screen Current2. . ... ... -10 +1 mAdc
Peak rf Grid Voltage ........... 56 80 v
Useful Output Power . .......... 262 470 w
Resonant Load Impedance . . ... ... 2160 2840 O
Intermodulation Distortion Products3
ArdOrder :nssvisasosman s -30 -23 db
BIROFIBr vowusnaomessmesss -35 -27 db

3. The intermodulation distortion products are referenced a-
gainst one tone of a two equal tone signal.

RADIO FREQUENCY POWER AMPLIFIER

OR OSCILLATOR
Class C Telegraphy or FM Telephony
(Key-Down Conditions)

MAXIMUM RATINGS:

DC PLATEVOLTAGE 4 s s s wsim & 5 2000 VOLTS
DC :SCREEN VOLTAGE s & : s www s « & 300 VOLTS
DC GRID VOLTAGE < s 45 smw 35 -250 VOLTS
DCPLATECURRENT . .......... 0.250 AMPERE
SCREEN DISSIPATION . . ........ 12 WATTS
GRID DISSIPATION .. ......... 2 WATTS

TYPICAL OPERATION (Frequencies to 175 MHz)

Plate Voltage. . .. .... ... 1000 1500 2000 Vdc
Screen Voltage. . . .. ... .. 250 250 250 Vdc
Grid Voltage . . ......... -0 -90 -90 Vdc
Plate Current . . . ... ... .. 227 240 241 mAdc
Screen Current1 . ., ... ... 9 8 8 mAdc
Grid Current!. . .. . ... ... 11 10.5 10.5 mAdc
Peak rf Grid Voltage ! . . . . . 104 104 104 v
Calculated Driving Power 1 . . 1.2 1.1 1.1 W
Plate Input Power . ... .. Y 170 360 482 W
Plate Dissipation . .. ... .. 17 9 103 W
Plate Output Power . . . ... . 1563 269 379 W
Resonant Load Impedance . . . 1833 2900 4041 Q)

1. Approximate value.

PLATE MODULATED RADIO FREQUENCY POWER
AMPLIFIER-GRID DRIVEN

Class C Telephony (Carrier Conditions)

MAXIMUM RATINGS:

DC PLATE VOLTAGE . . . . ... .. .. 1500 VOLTS
DG SCREEN VOLTAGE 4 & s » w s s ¢ s 300 VOLTS
DC GRID VOLTAGE .. <« :wwwes = -250 VOLTS

DC PLATE CURRENT . . ..o v vvn ..
SCREEN DISSIPATION L. . ... ... ..
GRID DISSIPATION Y . . . .. ... ...

0.200 AMPERE
12 WATTS
2 WATTS

1. Average, with or without modulation.



AUDIO FREQUENCY POWER AMPLIFIER

OR MODULATOR
Class AB1, Grid Driven (Sinusoidal Wave)

MAXIMUM RATINGS (Per Tube):

DC PLATE VOLTAGE « v v « w5 g s 2000 VOLTS
DC SCREEN VOLTAGE ;. s5sm5s 500 VOLTS
DC GRID VOLTAGE s wa5 s v u5 o+ -250 VOLTS
DC PLATECURRENT . . ... ... ... 0.250 AMPERE
SCREEN DISSIPATION . . . ... .. .. 12 WATTS
GRID DISSIPATION « o v o6 s swws 2 WATTS

4CS250R @@_

TYPICAL OPERATION (Two Tubes) (Push-Pull)

Plate Voltage . . . ... .......... 1500 2000 Vdc
Screen Voltage . . . ............ 300 350 Vdc
Grid Voltage 172, . . .. ... ...... -48 -66 Vdc
Zero-Signal Plate Current . .. ... .. 200 140 mAdc
Max. Signal Plate Current . .. ... .. 490 500 mAdc
Zero-Signal Screen Current1 . . . . .. -2 -4 mAdc
Max. Signal Screen Currentl. . . . . .. 0 +4 mAdc
Plate Qutput Power . .. ......... 390 595 W
Load Resistance (plate to plate) . ... 5920 8016 ()

1. Approximate value.
2. Adjust to give stated zero-signal plate current.

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character-
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias,
screen and plate voltages is assumed. |f this procedure is followed, there will be little variation in output
power when the tube is changed, even though there may be some variation in grid and screen current. The grid
and screen currents which result when the desired plate current is obtained are incidental and vary from tube
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principal ly
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the

correct rf grid voltage is applied.

RANGE VALUES FOR EQUIPMENT DESIGN

Heater: Current at 6.0 volts .. ... ........

Cathode Warmup Time .. .............

Interelectrode Capamtancesl(grounded cathode connectlon)

UL v comanrrunasniveessnias
OUEPHE s wcmmus o s mas ¢ 5% 8o &
Feedback ........ % E E R R

1. In Shielded Fixture.

Min. Max.

..... 2.3 2.9 A
30 --- sec.
snsasnesnsnesnnsnse J00 S5 pE
8 W A $E R 4.2 5.2 pF
....... e Y L S OO6pF

APPLICATION

MECHANICAL

MOUNTING & SOCKETING - The 4CS250R may
be mounted in any position. EIMAC SK-660 and
SK-661 socket series is recommended. The
SK-660 (made of alumina) and the SK-661 (made
of BeO) will allow the tube base seal heat to be
effectively transferred to the heat sink. Other
sockets may be used if a means for keeping the
ceramic/metal base seals below 250°C is pro-
vided. The EIMAC SK-655 and ERIE 2943 and
2929 series screen by-pass capacitor are recom-
mended for use with the 4CS250R. Figure 1 shows

the recommended method of mounting the 4CS-
250R to the heat sink.

When using natural convection heat sinks,
Figure 2 will assist the designer in determining
the minimum heat sink surface area required for

the given power dissipation. The thermal and
electrical characteristics of the BeO used on the
4CS250R are given in Table I and Figure 3.

A good thermally conductive compound (1)
should be used in the interface to reduce the
thermal resistance of this joint. In addition, the
method of fastening the tube to the heat sink
should provide reasonable compression to help
further reduce this interface thermal resistance.

The effectiveness of any cooling system used
with the 4CS250R is determined by the anode and
ceramic/metal seal temperatures. These must be
held below 250°C for all conditions of expected
ambient temperatures and operation. These tem-
perature parameters should be measured in the
design stage using accurate thermocouples or
thermistors.
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(1) Thermal joint compound and supplier.
a) Wakefield 120, Wakefield Engineering

Co. Wakefield, Mass.

Dow Corning 340, Dow Corning Corp.,

Midland, Michigan.

Astrodyne Thermal Bond 312,

Astrodyne, Burlington, Mass.

General Electric Insulgrease — G641,

General Electric Co. Cleveland Ohio,

44117.

b)

c)
Ine.,

d)

COOLING - The 4CS250R is designed for con-
duction cooled systems by using a beryllium
oxide (BeO) thermal link brazed to the anode.
The BeO is a ceramic material which exhibits
high thermal conductance similar to aluminum
and high electrical resistance and low loss
typical of ceramics. When this BeO themmal link
is fastened to a suitable heat sink, it provides a
low thermal resistance path allowing the anode
heat to be transferred to the heat sink. The
BeO also provides electrical isolation between
the tube anode and the heat sink.

The heat sink can be cooled by natural (free)
convection, forced air convection, liquid cooling
or a combination of these methods. The design
choice is determined by the tubes application
but in all cases the cooling system must maintain
the anode and ceramic/metal seal temperatures
below 250°C.

In a conduction cooled system, anode temper-
ature and seal temperature are determined by the
thermal resistance of the thermal path between
the anode and the cooling medium, e.g., air,
water. The thermal path consists of the Beryllium
oxide thermal link, the interface between the
thermal link and heat sink, and the heat sink.

The thermal resistance of the BeO thermal link
versus its average temperature is given in Figure
3. The tube user must then determine the thermal
resistance of the thermal link from the BeO
thermal link to the cooling medium for his par-
ticular application.

DANGER-BERYLLIUM OXIDE CERAMICS (BeO)
BREATHING DUST OR FUMES CAN KILL
Normal use of tubes with Beryllium Oxide cer-
amics is not hazardous, but the user is cautioned
that breathing small quantities of the dust or
fumes from Beryllium Oxide can seriously injure
or kill. Do not alter, disassemble, grind, lap, fire,
chemically clean, or perform any other operation
on the Beryllium Oxide block attached to the
anode of the 4CS250R, or to the socket used with
the tube, which may also contain Beryllium Oxide.

Any tube or accessory part containing Beryllium
Oxide ceramics should be returned to EIMAC at
the end of its useful life, with authorization for
disposal.

SHOCK AND VIBRATION - The 4CS250R is
shock and vibration tested with plate and screen
voltages applied. Production tubes are randomly
sampled and tested under the following conditions.

With a plate voltage of 2000 volts applied,
the tubes sampled are subjected to six shocks of
90 G’s minimum half-sine-wave motion, with a
duration of 11.0 + 2 milliseconds, in each of the
three major axes (X, Y, Z).

With the rated plate and screen voltages ap-
plied and the control grid voltage adjusted for a
plate current of 100 ma. through a plate load re-
sistance of 4900 ohms, each of the tubes tested
is vibrated in the three major axes throughout
the range of 28 to 2000and back to 28 Hz in a

CHARACTERISTICS OF 99.5% BeO
Electrical Resistivity in 14
ohm-cm @250°F 10 Dielectric Strength in volts/mil 300
Thermal Conductivity (K) in
Dielectric Constant Cal./Cm2/Cm/Sec./°C
at 70°F and 1 MHz 6.40 of 99.5% BeO
at 70°F and 8.5 GHz 6.57 i
at 250°F and 8.5 GHz 6.64 207C S
100°C 0.45
Loss Tangent e 0,20
at 70°F and 1 MHz 0.0006
at 70°F and 8.5 GHz 0.00044
at 250°F and 8.5 GHz 0.00040 (From Coors Data Sheet 0001, Aug 1965)

Table I



minimum time of six minutes per axis. The vi-
bration level is maintained at 10 G’s. The noise
voltage developed across the plate load resistor
may not exceed 30 volts rms.

VOLTAGE BREAKDOWN VERSUS ALTITUDE -
Table II shows typical breakdown voltage versus
altitude across the BeO themmal link. The mea-
surements were taken with the heat sink plate at
ground potential and the anode at the breakdown
potential.

Altitude All voltage
(thousands of feet) readings in kVdc

(typical)

Sea Level 1.5

5 10.5

10 10.5

15 9.0

20 755

25 6.5

30 5.5

35 5.0

40 4.0

45 4.0

50 345

Table IT

OUTPUT CAPACITANCE - The interelectrode
capacitances given in the General Characteristics
are measured in a shielded fixture and does not
include additional external capacitances. The
typical capacitance between the anode and a
heat sink plate 4’” x 4’ is 6.7 pF at 25°C. Total
output capacitance will be approximately 11.5
pF. The measurement configuration is shown in
Figure 1.

FIG. 1 TYPICAL MOUNTING CONFIGURATION

4CS250R @—
ELECTRICAL

HEATER/CATHODE OPERATION - For max-
imum life and uniform performance, the heater
voltage should be maintained within plus or
minus 5% of the rated 6.0 volts at operating fre-
quencies up to 300 MHz for CW use.Between 300
and 400 MHz, 5.75 volts is recommended and
between 400 and 500 MHz 5.5 volts is recom-
mended.

GRID OPERATION - Maximum rated dc bias
voltage is -250 volts. D.C. resistance, grid to
cathode, should be no more than 100,000 ohms.
Maximum grid dissipation allowable is 2 watts.

SCREEN OPERATION - Maximum screen dis-
sipation is 12 watts, normally computed by
multiplying dc screen voltage by the average
screen current. This computation is essentially
correct except in the case of heavy plate loading
when secondary emission current may mask the
normal screen current.

All tetrodes, under some conditions of load-
ing and drive, will exhibit secondary emission
from the screen which changes the net current to
the screen and may even cause the screen meter
to reverse. Normally, secondary emission is
harmless provided the screen voltage is stable.
To insure stable screen voltage, it is recommend-
ed that a bleeder resistor calculated to pass 15
ma from screen to ground be used.

PLATE OPERATION - The plate dissipation
rating of the 4CS250R is limited by anode core
and ceramic/metal seal temperature. These are a
function of the thermal link and are discussed in
the ““Cooling’’ section.

MULTIPLE OPERATION - To obtain maximum
power with minimum distortion from tubes operated

in multiple it is desirable to adjust individual
screen or grid-bias voltages so the peak plate
current for each tube is equal at the crest of the
exciting voltage. Under these conditions, in-
dividual dc plate currents will be approximately
equal for full input signal for class-AB1 operation.

SPECIAL APPLICATION - If it is desired to
operate this tube under conditions widely differ-
ent from those listed here, write to Power Grid
Tube Division, EIMAC Division of Varian, 301
Industrial Way, San Carlos, California 94070, for
information and recommendations.
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POWER DISSIPATION IN WATTS

THERMAL RESISTANCE IN °C/WATT

ANODE POWER DISSIPATION OF 4CS250R VS HEAT SINK
AREA FOR WAKEFIELD B-1703 (SAFETY FACTOR INCLUDED)

600
| [ | |
AMBIENT AIR TEMP. 25°C
WAKEFIELD B-1703 CROSS-SECTION (~3 FINS/INCH)
500 [— o.oszs——‘ r« a‘ ro.zs
1.290
e | |
300 /,/
S50 //
100 /
" /
0 100 200 300 400 500 600 700 800
HEAT SINK PROJECTED SURFACE AREA IN SQUARE INCHES
FIG. 2
THERMAL RESISTANCE VS AVERAGE TEMPERATURE OF 4CS250R THERMAL LINK INCLUDING 1 LAYER
OF WAKEFIELD 120 THERMAL COMPOUND BETWEEN Bg0 AND HEAT SINK
0.20
0.19
0.18
0.17
/
0.16 /,‘/
/
0.15
0.14 ///
//
0.13
//
0.12 e
B [
0.10
[o] I0 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 90 200 210 220
AVERAGE B0 THERMAL LINK TEMPERATURE (°C)
FIG. 3
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PINNO.I. SCREEN GRID DIMENSIONAL DATA

PINNO 2 CATHODE S INCHES MILLIMETERS
PIN NO. 3. HEATER : MIN. MAX REF MIN. MAX. REF
PIN NO.4. CATHODE A 2324 | 2464 | - - 5903 | 6259 | - -
PIN NO 5. .C DO _NOT USE FOR EXTERNAL CONNECTION B {0800 OB94 | — - 1l @ed8] eyl | - -
P:N NO. 6. CATHODE g gs;% cl)-:lgo s 4;:; ;gg_ - -
PIN NO.7. HEATER E | o985 | 1o | - - 2502 | 2578 - -
PIN NO.B. CATHODE F 1 --1 46| - = |[ -- [ 50 - =
CENTER PIN-CONTROL GRID (E) G 0.187 - - - = 475 | - - - -

H BASE B8-236
: r " & (JEDEC DESIGNATION)

( ®© T IETmErHE W IEONEY
L | o214 | o228 - - 544 | s579] - -
I M [ os00 | o640 | - - 1524 | 26| - -
| N 1733 | 1767 | - - 4402 | 4488| - -
E:\ P |1980 [ 2030 [ - - 5029 | 51.56 | - -
R 43° 47° - - 43° a7 | - -
S | oses | 1105 = = 2502 | 25.78 | - -
T | ol07 | 0143 | - - 272 363 | - -

nonnnan
()
e

. i NOTES.

|__REF_DIMENSIONS ARE FOR INFQ.
_—_@——— ONLY & ARE_NOT REQUIRED FOR
WGPECTION PURPOSES.

SCREEN GRID —==
(CONTACT OUTER

CYLINDRICAL
SURFACE ONLY) U L U

p

I

i
;
i

4 - 40UNCx & Dp Min.

] TOP VIEW
O—3 0
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4CV8000A

g ® TECHNICAL DATA VAPOR-COOLED
RADIAL-BEAM
POWER-TETRODE

The EIMAC 4CV8000A is a ceramic/metal vapor-cooled power tetrode
designed to be used as a Class-AB1 linear amplifier in audio or radio-
frequency applications. Its characteristic of low intermodulation distor