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klystrons »

Look in the general section for---

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

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

® Eimac tube type numbering system.
Tube Replacement Chart.

® Prices on Eimac products.

IMPORTANT EIMAC “EXTRAS”

Appllcatlﬂn Eﬂglﬂeermg. The Eimac Application Engineering Department is available at
all times for consultation. New tube operating techniques are continually being explored, tested
and proved by Eimac engineers, whose combined knowledge and experience are at your service.
Additional contributions by this Eimac department are its Application Bulletins, a service which
you receive without obligation.

FIB|I| E"gmeenng. Serving as an extension of the Application Engineering Department out-
side the Eimac plant, Eimac Field Engineers cover the United States, operating out of offices in
major cities. They will help you personally with experimental work, problems of technique, etc.
Engineers from Eitel-McCullough, Inc. are available, too, for field consultation throughout the
country. As Eimac tubes are world renowned, the same services extend to various countries over-
seas through the Eimac Export Department.

SU0I}SAlY!



TENTATIVE DATA

3K2500LX

POWER-AMPLIFIER

L-BAND KLYSTRON

The Eimac 3K2500LX is a ceramic and metal, three cavity, mag-
netically focused, power-amplifier klystron designed for use at
frequencies between 980 and 1200 megacycles. It will deliver a
minimum CW output power of one kilowatt with a power gain of
more than 25 db.

The resonant cavities of the 3K2500LX have cylindrical ceramic
windows and are completed by tuning boxes external to the tube.
This design permits a wide tuning range, and allows repeated tun-
ing cycling without damage to vacuum seals.

An Eimac Klystron Amplifier Circuit Assembly (Catalog Number
H-114) has been designed for use with this tube. The klystron
must not be operated in any other circuit assembly without design
guidance and final approval by Eitel-McCullough, Inc.

CHARACTERISTICS
ELECTRICAL
Cathode: Unipotential, Oxide Coated
Minimum Heating Time - - 5 minutes
Heater: Voltage - - - - 7.5 volts
Current - - - - 5.8 amperes
Maximum Starting Current - - 15 amperes
Power Gain - - - - - 28 db
Output Power - - - - - 1000 watts
Frequency Range - - - 980 to 1200 nmc
MECHANICAL
Operating Position* - - - - Axis vertical
R-F Coupling:
Input - - - Type "N" coaxial fitting
Output - - 1 5/8-inch 50-ohm air line
Cooling (See Application) - - - - Forced air
Net Weight - - - - - - 22 pounds
Shipping Weight (Approximate) - - - 80 pounds
Maximum Over-All Dimensions:
Length - - - - 25 7/8 inches
Diameter - - - - 5 1/8 inches

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS (Using H-114 Coils)

Prefocus-Coil Voltage - = - - - - 0 to 35 volts
Prefocus-Coil Current - - - - - - 0to 1.0 ampere
Body-Coil Voltage - - - - - - 0 to 165 volts
Body-Coil Current - - - - - - 0to 2.5 amperes

*Cathode end up when installed in the Eimac H-114 circuit assembly.
(Effective 9-15-58) Copyright 1958 by Eitel-McCullough, Inc.
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MAXIMUM RATINGS

D-C BEAM VOLTAGE = = = = = = 7000 MAX, VOLTS
D-C BEAM CURRENT - - - - = - 600 MAX., MA
D-C BODY CURRENT (CONTINUOUS) = - = - 60 MAX. MA
D-C BODY CURRENT (TUNING ONLY) - - - = 90 MAX. MA

D-C FOCUS-ELECTRODE VOLTAGE -100 MAX. VOLTS
COLLECTOR DISSIPATION - = = - - 2500 MAX. WATTS

TYPICAL OPERATION

NARROW-BAND CW AMPLIFIER (In H-114 Circuit Assembly)

Frequency - - - - - - 1000 1000 megacycles
Output Power - = - = = = 830 1320 watts
Driving Power - = = = = = 2 2 watts
Power Gain - — - - = - 26.1 28.2 db
D-C Beam Voltage - - - - - 6000 7000 volts
D-C Beam Current - - - - - 350 455 milliamperes
Beam Input Power - - - - - 2100 3180 watts
Beam Power Efficiency - - - - - 39.5 41.4 percent
D-C Body Current - - - - - 40 30 milliamperes
D-C Collector Current - - - - - 310 425 milliamperes
Collector Dissipation* - - - - - 1030 1650 watts
Focus-Electrode Voltage - - - - - -100 =100 volts
Heater Voltage - - - - - - 7.5 7.5 volts
Heater Current - - - - - - 5.8 5.8 amperes
Magnetic-Coil Currents:*

Prefocus - - - - - - 0.5 0.5 ampere

Body - - - - - - - 2.0 2.0 amperes

*Approximate values.
APPLICATION

Cooling--When the 3K2500LX is operated at sea level, with an ambient air temperature of
less than 30° C (86°F), the cathode will normally require only convection air cooling., At
higher altitudes or temperatures, forced-air cooling must be used to maintain the temper-
ature of the metal button at the cathode end of the tube below 150°C.

With a maximum ambient temperature of 25© C (77° F) and at sea level, the air-flow
rates tabulated below are sufficient for operation at maximum ratings.

Output and Middle Cavities (Combined) 50 cfm
Collector 150 cfm

At higher temperatures or altitudes, the air-flow rate must be increased to obtain equiv-
alent cooling.

Body cooling is normally provided by the escaping air from the tuning boxes. However,
if the ambient air temperature exceeds 30° C, forced air will also be required on the body
cooling fins.

Special Applications--If it is desired to operate this tube under conditions not covered by
this data sheet or if more information is required, write to the Application Engineering
Department, Eitel-McCullough, Inc., San Carlos, California.
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DIMENSION DATA

REF NOM. MIN. MAX.

A 25.438 26.188

B 3.730 3.980

C 3.406 3.470

D 11.107 11.357

E 1.976

F 5.187 5.437

G 2.464 2.528

H 97! 1.033

J 220 240

K 1115 1135

M 187

Q 1.710 1.774

R 3.615 DIA| 3.635DIA

S 3.985DIA| 4.015 DIA.
U 5.118 DIA.| 5.148 DIA,
\ 3.615 DIA] 3.635 DIA/
W | 2.625

X 992DIA] 1.OO8DIA.
AK .865 DIA .885 DIA
AP 490 510
AW 428 .448

NOTES:

1 ¥MINIMUM GONTACT SURFAGES.
2. DIMENSIONS IN INCHES

COLLECTOR COOLER

INPUT CAVITY ———=

MIDDLE CAVITY ————==—

OUTPUT CAVITY

MOUNTING FLANGE

3K2500LX
OUTLINE DRAWING

Printed in U.S.A. 54405



TENTATIVE DATA

PULSE

3KM4000LT

AMPLIFIER

L-BAND KLYSTRON

The Eimac 3KM4000LT is a three-cavity, magnetically focused,
pulse-amplifier klystron. It will deliver a peak output power of 40
kilowatts with an average power of one kilowatt at frequencies
between 960 and 1215 megacycles. Nominal power gain is 33 db.

This klystron employs the Eimac Modulating Anode which pro-
vides an effective means of pulse modulating the output power
without changing the beam voltage. A modulating anode voltage of
approximately one half the beam voltage is sufficient to realize
full rated pulse output power.

All tuning is accomplished outside of the vacuum envelope by
means of external resonant cavities which enclose the cylindrical
ceramic windows of the klystron. This design affords a wide tuning
range and permits external cavity loading for broadband applica-
tions. For spares or replacements, only the basic vacuum tube,
without cavities, need be purchased.

Eimac Klystron Amplifier Circuit Assembly H-116 has been de-
signed for use with the 3KM4000LT to cover the frequency range of
960 to 1215 megacycles. This assembly includes a klystron support-
ing structure, focus coils, tuning cavities and an adjustable output
load coupler.

CHARACTERISTICS

ELECTRICAL
Cathode: Unipotential, Oxide-Coated

Minimum Heating Time - - - - 5 minutes
Heater: Voltage - - - = - - - =175 volts

Current - - - - - - - =55 amperes

Maximum Starting Current - - - 11 amperes
Modulating Anode Capacitance (To all

other electrodes) - - - - - - 22 uuf
Power Gain (Nominal) = - - - - - - - 33 db
Average Output Power - - - =~ - - - - 1] kilowatt
Peak Output Power - - - = - - - 40 kilowatts

Frequency Range (In H-116 Assembly) 960 to 1215 megacycles

MECHANICAL

Operating Position
RF Input Coupling

RF Output Coupling
Weight (Tube Only)
Approximate Shipping Weight (Klystron only) - - - - =
Weight (H-116 Circuit Assembly) = = = = = = = - =

(Effective 11-15-62) Copyright 1961 by Eitel-McCullough, Inc. Printed in U.S.A,

Vertical, cathode end up

50-ohm Type ‘“N”?

21
120
240

~ = = = = = = = = = = 1-5/8 inch, 50-ohm line

pounds
pounds
pounds
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MECHANICAL (Cont'd)

Maximum Dimensions (Tube):

Length = = = = = & & = @ = = ®» & = +~ - §l [nches

Diameter - - - = - = = = = = = - - - = 5.3 inches
Maximum Dimensions (Tube and Circuit Assembly):

Length - - - - = = = = = = = = = = = = 31 inches

Diameter - - = = = = = = = = = = = = = 19 inches

Cooling:
Cathode and Drift Tubes - Convection air cooling is adequate at sea level up to
25° C ambient air temperature. Forced-air cooling may

be required at higher altitudes or higher temperatures.

Collector - - - - =150 cfm air with pressure drop of 1.85 inches H20 (25°
C inlet air at sea level).

FOCUS COIL POWER-SUPPLY REQUIREMENTS

Prefocus-Coil Voltage - - - = - - - = - - - 0 to 25 volts
Prefocus-Coil Current - - = - - = = = = = = 0to1l.5 amperes
Body-Coil Voltage e R 0 to 25 volts
Body-Coil Current - = = = = = == - - = 0 to 10 amperes
Collector-Coil Voltage - - - = - - - = - - - 0 to 50 volts
Collector-Coil Current = = = = = = = = = = = 0 to 2.5 amperes
MAXIMUM RATINGS
DC BEAM VOLTAGE - - = = = = = = = = = = 28 KILOVOLTS
PEAK MODULATING-ANODE VOLTAGE - =~ - - - - 14 KILOVOLTS
PEAK BEAM CURRENT = = | S s s e = = 6 AMPERES

500 MILLIAMPERES
20 MILLIAMPERES
40 MILLIAMPERES

AVERAGE BEAM CURRENT - - = = = = = = =
DC BODY CURRENT (CONTINUOUS)
DC BODY CURRENT (TUNING ONLY)

DC FOCUS ELECTRODE VOLTAGE- - - - - - - - -400 VOLTS
COLLECTOR DISSIPATION- - - - = = = = = = = 4 KILOWATTS
= 175 DEGREES C

SEAL TEMPERATURE - - - = = = = = - = -

TYPICAL OPERATION
(In H-116 Circuit Assembly)
NARROW-BAND PULSE AMPLIFIER, SQUARE PULSE, 0.025 DUTY,
MODULATING ANODE PULSED

DC Beam Voltage - - - - - - - 24 26 28 kilovolts
Peak Output Power - - - = - - = 30 36 40 kilowatts
Peak Driving Power - - - - - = = 5 5 5 watts
Power Gain - - - - - - - - - 37.7 38.5 39 db
Peak Beam Current - - - - - = =~ 2.8 3.3 3.7 amperes
Average Beam Current - - - - - - 71 82 90 milliamperes
DC Body Current - - - = = = = 13 14 15 milliamperes
Peak Modulating-Anode Voltage - - - 12 13 14 kilovolts
Focus-Electrode Voltage - - - - - =75 =75 =75 volts
Focus Coil Currents:
Prefocus - - - = = = = = = 0.92 1.1 1.2 amperes
Body = = = = = = = = = = 6.8 7 7 amperes
- - 0.95 1.0 1.0 ampere

Collector - - - - - - =

For additional information or information regarding any specific application, write to
Eitel-McCullough, Inc., San Carlos, California.



TENTATIVE DATA

4K3CB

POWER AMPLIFIER
C-BAND KLYSTRON

The Eimac 4K3CB is an air cooled, permanent magnet focused, power amplifier kly-
stron. It will deliver a minimum CW output power of one kilowatt at frequencies from 4.4
to 5.0 kMc, with a minimum power gain of 43 db. The 4K3CB is designed for use in
transmitters where compactness and light weight are essential.

FEATURES
FREQUENCY. . . . . ... 4.4-5.0 kMc
MINIMUM OUTPUT POWER 1 kW
HALF POWER BANDWIDTH 7.5 Mc
MINIMUM POWER GAIN. . 43 db

AIR COOLING

PERMANENT MAGNET FOCUSING

FOUR INTEGRAL CAVITIES

FIXED INPUT AND OUTPUT COUPLING
INSTANT FAULT RECYCLING

CHARACTERISTICS

ELECTRICAL
Cathode:  Impregnated, Unipotential

Heating Time€. « o s s o v s o 2 % & 4
Heater: Voltage. . . . . . . . . ... .. ..
Current. : « o v ¢+ 2 W B w oy ow s

Maximum Starting Current

MECHANICAL

Maximum Dimensions:

Depth . .. ... .. ........
Maximum Weight (Tube and Magnet) . . . . . .
Input Coupling. . : « w s s s w5 s 902 w5 s = s
Output Coupling. . . . . . . . . ... .. ...
Maximum Tuner Torque. . . . . . . . . . . . .
Mounting Position Preferred . . . . . .. . ..

(Effective 10-16-62) Copyright 1962 by Eitel-McCullough, Inc. Printed in U.S.A.

........ 3 minutes
........ 6.5 volts
........ 7.5 amperes
........ 15 amperes
...... 15-1/2 inches
12-13/16 inches
11-15/16 inches

60 pounds

UG149A/U waveguide
UG149A/U waveguide

30 in-oz

Vertical, cathode down
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MECHANICAL (continued)

Cooling: Forced Air (20° C at Sea Level)

Flow Rate Pressure Drop
Tuner (Ducted). . . . . . .. ... 60 cfm 0.25 inches HpO
Body. . . . . . ... ... 60 cfm free
Collecter (Ducted) . . . . . . . . . 200 cfm 2 inches H90

DC BEAM VOLTAGE. . . . . . . & ¢ 0 v v v v v v v v o o o o 8.0 KILOVOLTS
DC BEAM CURRENT . . . . . . . v v v v v i it e e e 0.6 AMPERE
DC BEAM INPUT POWER « « : s © s s o 9 9 s ¢« o o 6 0 ¢ ¢ o = 9 4 KILOWATTS
DCBODYCURRENT. . . . . o ¢« ¢ s s o o oo s 00 oo+ a0 60 MILLIAMPS
COLLECTOR DISSIPATION . . . . . v v v v v v e e e v e e e o s 4 KILOWATTS
LOAD VSWR. . « o s« o v o s 6 &% & o 6 w o o s o 68 6 s o 2:1

TEMPERATURE OF COLLECTOR BODY AND TUNER FINS . . . 150° C

TYPICAL OPERATION - TUNED FOR MAXIMUM EFFICIENCY
44 4.7 5.0 kilomegacycles

Frequency. . . . . . . « v . v v v v b e e e e e e
OUtPUL POWETY « 5 s o = w6 o » @ w6 o o @ © 1 s o = @ 1.42 1.32 1.22 kilowatts
Driving POWeF . : « a v s + 9 # s 5 s s m 5 & s 5 ® @ 40 40 40 milliwatts
Gain. . . . . . . e e e e e e e e e e e 45.5 45 44.8 decibels
DC Beam Voltage: : s « v s « #» s s ¢« s s s @ s » o 75 7.5 7.5 kilovolts
DC Beam Current. . . . . . . . . . . . 0. 0.465 0.465 0.465 ampere
Beam Power Efficiency. . . . . . . . . . . . . . .. 40.7 37.8 35 percent
Half Power Bandwidth . . . . . . . . ... .. ... 7.5 8 9 megacycles
DCBody Currefit = « < s s s 5 5 5 o s @ s @ # 2 © s @ 21 21 18 milliamperes

For additional information or information regarding a specific application, write to
Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, California.



4K38)

POWER AMPLIFIER
S-BAND KLYSTRON

The EIMAC 4K3S] is an air cooled, permanent mag-
net focused, power-amplifier klystron designed to oper-
ate at frequencies from 1700 to 2400 MHz. It will deliver
a minimum output power of 1 kilowatt with minimum
power gain of 40 decibels. The 4K3S]J is intended for
use in applications where light weight and compactness
are essential.

FEATURES

PERMANENT MAGNET FOCUSING

e FOUR INTEGRAL CAVITIES

LOW NOISE LEVEL

FIXED INPUT AND OUTPUT COUPLING

TWO LIFTING HANDLES
FOR EASE OF HANDLING

INSTANT FAULT RECYCLING

CHARACTERISTICS
ELECTRICAL

Frequency - - - - - e o e
Minimum Output Power - - - - - - . .
Minimum Power Gain - - - - - - - . .

Cathode: Impregnated Unipotential
Starting Time S T

Heater: Voltage - - - - - - - - . .
Current = & = e e e e e e oa
Maximum Starting Current

(Revised 7-1-66) © 1962, 1966 Varian

1700-2400
1
40

MHz
kW
db

minutes

volts
amperes
amperes

Printed in U.S.A.
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DIMENSIONAL DATA

REF|  NOM. MIN. MAX.
A 19.000
B | 13475

C| 4544

D 7.874
E| 5.820

F 1.470

6| 5820

H| 4370

J 2.920

K| (.470

L 7150
M| 2.472

N| 2.475

Pl 7-910

R 4.888| 5012
S 2.444| 2 506
T 2196
U 3.042
V| 4.283

AA .248 252
AB .47

AC 340

BA . 740 . 760
BB l.485| 1.505
BC |.450| 1.490
BD 530

BE .830

BF .450

GCOLLECTOR

OUTPUT CAVITY
THIRD CAVITY
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S @ 4K3S)

MECHANICAL

Operating Position (preferred) - - - - - - - - -~~~ Vertical, cathode down
Cavity Tuning Torque (maximum) - - - - - - - -~ = =~ 12 inch pounds
Cooling - - - - - - = = - = - - - Forced Air (20°C at sea level)
Collector Flow e - ¢ & o
Collector Pressure Drop e 1.5 inches H:0

Body and cathode seals require cooling only at higher temperatures or lower pressures.

Maximum Dimensions:

Length - - - - - - = = =~ = = - - = = - - 18.4 inches
Width - - - - - - - - = - - - - - = = - 13.25 inches
Depth - - - - =~ - = = = = = = = = = - - 14 inches

UG-21 D/U Connector
154 inch, 50-ohm line
Weight (Klystron and Magnet) e 85 pounds

RF Input Coupling - - - - - - - - - - = -~

RF Output Coupling - - - - - - - - - - - =

MAXIMUM RATINGS

DC BEAM VOLTAGE - - 7.0 KILOVOLTS

DC BEAM CURRENT - - - - - - = - - - - = -~ 0.6 AMPERE
DC BEAM INPUT POWER L R 4 KILOWATTS
COLLECTOR DISSIPATION - - - - - - - - - = -~ 4 KILOWATTS
CATHODE SEAL TEMPERATURE - - - - - - - - - - 150 DEGREES C
LOADVSWR - - - - - - - = = = - = = - - s 1

TYPICAL OPERATION — TUNED FOR MAXIMUM EFFICIENCY

Frequency - - - - - - - - - 1700 2000 2400 megahertz
Output Power - - - - - - - =107 1.08 1.03 kilowatts
Driving Power - - - - - - - 20 25 30 milliwatts
Gain - - - - - - - - - - 476 46.3 45.3 decibels
DC Beam Voltage - - - - - - - - 6 6 6.2 kilovolts
DC Beam Current - - - - - - - - 054 0.54 0.56 ampere
Beam Power Efficiency - - - - - - 362 33.4 31.8 percent

3 db Bandwidth - - - - - - - - 4 4.5 6 megahertz

For additional data or information regarding a specific application, write to EIMAC, Division of
Varian, 301 Industrial Way, San Carlos, California.



TENTATIVE DATA

& EITEL-McCULLOUGH, INC. 1"(50,000'.0
LAE FEER T FREIEERELE POWER AMPLIFIER
L-BAND KLYSTRON

The Eimac 4K50,000LQ is a ceramic and metal, four-cavity, mag-
netically focused, power-amplifier klystron designed for use at
frequencies between 600 and 985 megacycles. It will deliver a
minimum CW output power of 10 kilowatts with a power gain of more
than 55 db. In applications requiring a 6-megacycle bandwidth at
the 0.5-db power points, the 4K50, 000LQ will deliver 10 kilowatts
output power with a power gain of 30 db.

The resonant cavities for the 4K50, 000LQ are completed through
the cylindrical ceramic windows of the klystron and all tuning is
accomplished outside the vacuum envelope. This design permits a
wide tuning range and allows repeated tuning cycling without damage
to vacuum seals.

An Eimac Klystron Amplifier Circuit Assembly (Catalog Number
H-101A) has been designed for use with this tube and covers the
frequency range of 720 to 985 megacycles. Other frequency ranges
can be provided if required. This assembly includes an electro-
magnetic frame and coils, external tuning boxes, an adjustable
output coupler, and an Eimac SK-110 Air-System Socket.

CHARACTERISTICS
ELECTRICAL
Filament: Pure Tungsten
Voltage - - - - 8.0 volts
Current - - - - 40 amperes
Maximum Starting Current - - 80 amperes ,
Cathode: Unipotential, Bombardment Heated
Voltage - - - - 2250 volts «
Current - - - - 0.71 ampere -
Power - - - - 1600 watts .
Power Gain:
Narrow Band - - - 55 db
Broad Band (6 mc at 0.5-db points)* 30 db
+ QOutput Power - - - - 10,000 watts
Frequency Range (In H-101A Assembly) 720 to 985 mc
*(9 mc at 3-db points)
MECHANICAL

Operating Position
R-F Input Coupling
R-F Output Coupling

- - Vertical, cathode end up
- - Type "N" coaxial fitting
- 3 1/8-inch 50-ohm air line

Net Weight - - - - 53 pounds

Shipping Weight (approximate) - - 135 pounds .

Cooling: Water and Forced Air - - Flow Rate - Pressure Drop
Cathode (With SK-110) - - 52 cfm air - 5 inches H;0

Output Cavity - - 50 cfm air 1.5 inches H,O

Body - - - - 1 gpm water - - 8 psi

Collector - - 4 - - 25 gpm water - - 28 psi
Fin

e P

(Effective 5-28-58) Copyright 1958 by Eitel-McCullough, Inc.




—_— @ 4K50,000LQ

MAGNETIC-COIL POWER-SUPPLY

Prefocus-Coil Voltage -
Prefocus-Coil Current -
Each of Three Body Coils:

Voltage
Current

Collector-Coil Voltage -
Collector-Coil Current -

wllw)

-C BEAM VOLTAGE
-C BEAM CURRENT
D-C BODY CURRENT (CONTINUOUS)
D-C BODY CURRENT (TUNING ONLY)

MAXIMUM

|

FOCUS-ELECTRODE VOLTAGE - -
BOMBARDED CATHODE:
D-C VOLTAGE -
D-C CURRENT -

D-C POWER

COLLECTOR DISSIPATION

Frequency

Output Power

Bandwidth (0.5-db power

Driving Power

Power Gain

D-C Beam Voltage
D-C Beam Current
Beam Input Power

Beam Power Efficiency

D-C Body Current

D-C Collector Current
Collector Dissipation*
Focus-Electrode Voltage

Filament Voltage -
Filament Current -

Bombarded Cathode:

Voltage*
Current*
Power -

Magnetic-Coil Currents:*

Prefocus
First Body

Second Body

Third Body
Collector

*Approximate values.

REQUIREMENTS

- - - 0to 25 volts
- = - 0 to 1 ampere
- - - 0to 175 volts
_ - - 0 to 3 amperes
- = - 0to 50 volts
- - - 0to 1.5 amperes
RATINGS

TYPICAL OPERATION

APPLICATION

20 MAX, KILOVOLTS
2.5 MAX. AMPERES
0.1 MAX, AMPERE

0.15 MAX., AMPERE
-500 MAX, VOLTS

2.4 MAX, KILOVOLTS
0.75 MAX., AMPERE

1.6 MAX, KILOWATTS

50 MAX, KILOWATTS

900
11.2
1.05
0.02
5745

16
1.59
25.4
44,1
80
1.51
12,92
-200
8.0

40

2250
0.71
1600

megacycles
kilowatts
megacycles
watts

db

kilovolts
amperes
kilowatts
percent
milliamperes
amperes
kilowatts
volts

volts
amperes

volts
ampere
watts

ampere
amperes
amperes
amperes

ampere

For additional information or information regarding any specific application, write to the
Application Engineering Department, Eitel-McCullough, Inc., San Bruno, California. All
such requests will be handled confidentially and without charge.
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NOTES:
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H-101A
KLYSTRON AMPLIFIER CIRCUIT ASSEMBLY
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DIMENSION  DATA

REF NOM. MIN. MAX.
A 44560 44.690
1 B 7.470 7.510
c 2985 5.040
) 19.994 20.064
E 626
@) F 12.515 12.620
[ 3.495 3.530
H 1170 1.205
J 230 255
K 1.030 1100
L 515 645
M 187
E N 750
! ‘ P 560 .650
Q 2735 2770
R 4610 D| 4.6300D
_j s 4490 D] 45100
INPUT T 1.320 1.425
CAVITY \ * u 5.115 D 5.130 D
v 246/0D| 46400
X 2.120 2 140
T Y 645 705
'% L _ AB 1.585 1630
- m BT ©) AC 60°
CAVITY g —7 2D 3
AE 3.485 3510
AF 1.875
AG 4.000
AH 2.563
E G AJ 4615 4.635
-]

MIDDLE. .
“TY\__

=

o

Eey :

o

el -

COOLER FLANGE

1/4-20 NC_CONNECTION

4K50,000LQ

OW

4 ON

N

OUTLINE DRAWING

NOTES:
. *MINIMUM CONTACT SURFAGES FOR ALL
CAVITY PLATES.

IMPERIAL FLEX FITTINGS

2. DIMENSIONS IN INCHES.

3. FOR
DIMENSIONS SEE GUN NO. 2 OUTLINE,
DRWG. NO. GUN NO. 2-600lI.

TRICA NTACT

Printed in U.S.A. 46915




4KM50S)

POWER AMPLIFIER
KLYSTRON

12 kW
1.7-2.4 Gc

The 4KM50S] is a four-cavity, power amplifier klystron intended
primarily for use in tropospheric scatter communications systems. When
tuned for maximum efficiency, it produces a minimum output power of

12 kilowatts, at frequencies from 1.7 to 2.4 gigacycles, with a minimum
gain of 40 decibels.

The electron gun of this klystron has a confined flow configuration
which minimizes focusing adjustments and produces a stable beam. The
current of the focusing electromagnet can be varied over a wide range
without appreciably affecting rf output or body current. Only one electro-
magnet power supply is required. Cathode current loading is Jess than
200 milliamperes per square centimeter. This light cathode loading
contributes to long life.

Both input and output couplings of the 4KM50S] are fixed. The only
adjustments required are therefore the tuning of the four integral cavities.
The output window is a thick beryllium oxide disc which is protected by a
photo-cell arc detector.

The 4KM50S] incorporates a built-in vacuum pump in the form of a
titanium getter which should be energized whenever heater power is ap-

plied. Effective protection against internal arcs is provided by the Eimac
Modulating Anode.

A focusing electromagnet and klystron supporting structure, Catalog
Number H-158, has been designed for use with the 4KM508S].

Eimac Water Load WL-202 is recommended for use with the 4KM50S].

CHARACTERISTICS
ELECTRICAL

Cathode: Unipotential
Heating time - - - - - - - . - . -

Heater: Voltage (x5%) - - - - - - - - - . .
Current - - - - - - < < - - - . .

Getter: Voltage - - - - - - - - - - . . .
Amperes - - - - - - - - - - - . -

Power Gain - - - - -« < « <« o & 4 - -
Output Power- - - « =« « =« & = =" = = =& =
Frequency Range - - - - - - -« « « « « - =
Phase sensitivity to beam voltage - - - - - - - - -

(Effective 10-5-64) Copyright 1964 by Eitel-McCullough,

nc.

5 minutes

7.5 volts
12 amperes

4 volts ac
24 amperes ac

40 decibels
12 kilowatts

1.7-2.4 gigacycles

0.058 degrees/volt
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MECHANICAL
Maximum Dimensions (4KMSOSJ and H-158 Electromagnet)
Length - - - - - - 33inches
Diameter T S - - 18inches
Weight (4KM50SJ) - - - - - - - - - - - - 90 pounds
Weight (H-158 Electromagnet)- - - - - - - - - - 170 pounds

Input Coupling (rf) - - - - - - - - - -

Type N Coaxial

Output Coupling (xf) - - - - - - - - - -

Maximum Tuner Start Torque
Maximum Tuner Stop Torque
Mounting Position Preferred

Cooling: Water and Forced Air

UG435A/U Flange
- - - - 70 in-oz
30 in-lbs
vertical, cathode down

Flow Rate Pressure Drop

Cathode - - - - - - - - = - - - - 20cfm free
Body - - - - - - - - = = - - - - 12gpm 50 psi
Collector - - - - - - - - - - - - - 18gpm 30 psi
Electromagnet - - - - - - - - - - - - 1lb5gpm 15 psi
ELECTROMAGNET POWER SUPPLY REQUIREMENTS
Voltage - - - - - - - - - - - - - - - - - 150volts
Current - - - - -« - - - - - - - - - - - - 15 amperes

MAXIMUM RATINGS

BEAM VOLTAGE (dc) -
BEAM CURRENT (dc)
BEAM INPUT POWER - - - - - - - - -
BODY CURRENT (dc) - - - - - - - - -
COLLECTOR DISSIPATION - - - - - - - -
LOAD VSWR - - - e e

1
1
1
]
1
)
]
1
]

20 KILOVOLTS

3 AMPERES
50 KILOWATTS
75 MILLIAMPERES
50 KILOWATTS
1.5:1

INLET WATER PRESSURE T - - 80PSIG
OUTLET WATER TEMPERATURE - - - - - .- - - 80DEGREESC

TYPICAL OPERATION

High Eff. Tuned Broadband Tuned

Frequency - - - - - - - - 17 2.4 1.7 2.4 gigacycles
Output Power - - - - - - - 145 12.3 12.1 10.5 kilowatts
Driving Power - - - - - - - 1 1 1 1 watt
Gain- - - - - - - - - - 416 40.9 40.8 49.2 decibels
Beam Voltage - - - - - - - 18 18 18 18 kilovolts dc
Beam Current - - - - - - - 1.8 1.8 1.8 1.8 amperes dc
Modulating Anode Voltage (to cathode) - - 10.4 10.4 10.4 10.4 kilovolts dc
Beam Power Efficiency - - - - - 445 38.0 37.2 32.4 percent
Half Power Bandwidth - - - - - 5 8 10 12 megacycles
Body Current- - - - - - - - 65 50 55 35 milliamperes dc
Electromagnet Current - - - - - 125 12.5 12.5 12.5 amperes

For additional information or information regarding a specific application, write to Eite]l-McCullough,

Inc., 301 Industrial Way, San Carlos, California.
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PHOTO CELL CONNECTOR, UG - 290 A/U ANTWV

COLLECTOR COOLING WATER OUT |

INPUT CONNECTION TYPE UG460 CAU
FEMALE SUPPUED | |
Iz —115 NPSM
; ~ —L3 pia. MOUNTING HOLES IFOLA)

MATES WITH MALE UG21 B/U Anm_n& GN‘W_P.J.

32
IN BASE PLATE 90° APART

ONIS DIA.

Vam MATES WITH STANDARD FLANGE
o/ UG435 A/u  (REE)

| |
| /" 2 20UNC X7 DEEP TEN HOLES «ﬂm@

. =
| [

2

/

“~——— HC-116 (CUSTOMER OPTION)
ELECTRO - MAGNET COOLING, WATER
GROUND TERMINAL QUICK DISCONN _
/a WING NUT (Rer) S HOSE STEM (2 rREQ'D)
TUNING DRIVE FRI66 KNGES
5 SHAFT (CUSTOMER OPTION)
COLLECTOR COOLING WATER IN

(4 REQD)

| "
—Il5 NPSM ;.N.m.,n..v

|
L
2
‘\
—— 4KM50SJ KLYSTRON (SHOWN FOR
CLARITY, NOT INCLUDED IN'H-158)

.~ —HC-116 (CUSTOMER OPTION)
BODY COOLING WATER QUT

COLLECTOR TERMINAL
QUICK DISCONNECT COUPLING

Ya WING NUT —
N\
3"HOSE STEM

(rer) \
V :

N\
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L

L»m

COLLECTOR
COLLECTOR

\nonr_z PLUG

COOL ANT
INLET

ouTPUT
CAVITY

THIRD
CAVITY

SECOND
E\rnbf._.(

INPUT
CAVITY

MOUNTING
FLANGE

==

O

_—~ MOD.ANODE

CONNECTION

RED LEAD |4t"2 LONG
VaLUG-HEATER

BPILAMENT CONNECTIONS

4KM50SJ KLYSTRON

)

RED LEAD
14tYa L6, Ve LUG

BLACK LEAD
142 LG. /4LUG

VIEW D-D
GETTER CONNECTIONS

HEX monx.m*
%eFLATS x ¥ ¢ DP.

DETAIL E
TUNER SOCKET
TYP. 4 PLACES

BLACK LEAD 141 LONG
Y4LUG - HEATER -CATHODG&
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EITEL-McCULLOUGH, INC.

SAN BRUNO,

CALIFORNIA

TENTATIVE DATA

4KM100LA
POWER AMPLIFIER

L-BAND KLYSTRON

The Eimac 4KMIOOLA is a four-cavity, magnetically focused, power-amplifier klystron

designed for use at frequencies from 470 to 610 megacycles.

Intended primarily for tele-

vision visual service, it is also suitable for aural TV, or for tropospheric-scatter

communications service.

When adjusted for narrow-band CW operation the 4KM1OOLA will deliver a minimum out-

put power of 35 kilowatts with a power gain of 45 decibels.

In television visual service

it will provide more than 25 kilowatts of peak synchronizing power, with a power gain of

30 decibels, and 1ldb bandwidth of 8 megacycles.

black level.

Random AM noise is more than 60db below

The electron gun of this klystron utilizes a semi-confined flow field which minimizes
focusing adjustments and produces a very stable beam.
milliamperes per square centimeter, at a beam voltage of 18 kilovolts, is ultra conserva-
e. Effective protection from internal arcs is provided

tive in the interest of long lif
by the Eimac Modulating Anode.

The cathode loading of only 100

All tuning is accomplished outside of the vacuum envelope by means of external

resonant cavities which enclose the cylindrical ceramic windows of the klystron.

Load

couplers are provided to permit external loading of these cavities for extreme wide-

band operation.
service.

However, external cavity loading is not ordinarily required in TV visual

The 4KMIOOLA incorporates a built-in vacuum pump in the form of a titanium getter.
This getter should be energized whenever heater power is applied.

voltage is 3.7 volts at approximately 20 amperes.

Its normal operating
When a new tube is first placed in

operation the getter should be flashed for 5 minutes at a voltage of 7.5 volts (£5%)
which produces a current of approximately 33 amperes.

whenever a tube exhibits symptoms of high gas pressure.

The getter should also be flashed

Eimac Klystron Amplifier Circuit Assembly H133 has been designed for use with the

4KM100LA to cover the specified frequency range.

This assembly includes a klystron

supporting structure, magnetic focusing coils, tuning cavities, and adjustable load

couplers for each cavity.

CHARACTERISTICS
ELECTRICAL
Heater: Voltage - - -
Current - - -
Maximum Starting Current -
Cathode: EMA, Unipotential
Heating Time - - -
Getter (Operating) :
A-C Voltage (£5%) - -
A-C Current - -
Getter (Flash) :
A-C Voltage (+5%) - -
A-C Current - -
Power Gain: Narrow Band - -
Television Visual Service -
Output Power: Narrow Band - -
Television Visual Service -

Frequency Range (H133 Assembly)

20

75
33
45
30
35
25
470 to 610

volts
amperes
amperes

minutes

volts
amperes

volts
amperes
decibels
decibels
kilowatts
kilowatts
megacycles



4KM100LA :

MECHANICAL
Operating Position - - - Axis vertical, cathode up
RF Coupling:
Input - - - Type "N'" coaxial fitting
Output - - - 3-1/8 inch, 50-ohm line
Input and 2nd Cavity Loading - - Type '"N'" coaxial fitting
3rd Cavity Loading - - - 1-5/8 inch, 50-ohm line
Shipping Weights:
Klystron Only - - - 119 1bs (Net)
H-133 RF Circuit Assembly - - 1188 1lbs (Net)
Cooling: Water and Forced Air
Flow Rate Pressure Drop
Cathode - - *5 ¢fm 000000 —eeee--
Cavity - - 50 cfm TBS
Klystron Body (5 drift-tube sections,
in series) 2 gpm 35 psi
Klystron Collector - 30 gpm 7.5 psi

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS
Each of Four Body Coils and Collector Coil:

Voltage = = = 0 to 50 volts
Current - - - 0 to 10 amperes
MAXIMUM RATINGS
D-C BEAM VOLTAGE - = - 20 KILOVOLTS
D-C BEAM CURRENT - - = 6.0 AMPERES
D-C BODY CURRENT - - - 150 MILLIAMPERES
COLLECTOR DISSIPATION - - - 100 KILOWATTS
INLET WATER PRESSURE - - - 100 PSI
TYPICAL OPERATION
TV Visual Amplifier Narrow Band CW
Frequency - 550 550 megacycles
Output Power B 26.4 (peak sync.) 35.4 kilowatts
Driving Power - 20 u " 1.0 watts
Power Gain - 31 " " 45 decibels
D-C Beam Voltage - 16 18 kilovolts
D-C Beam Current - 3.82 4.54 amperes
Beam Power Efficiency - 43 (peak sync.) 43.3 percent
D-C Body Current - -~ 90 milliamperes
1 db Bandwidth - 8 -- megacycles

Magnetic Coil Currents:

First Body Coil - 9.0 9.0 amperes
Second Body Coil - 9.0 9,2 amperes
Third Body Coil - 8.6 9.8 amperes
Fourth Body Coil - 7.1 6.0 amperes
Collector Coil - 3.3 6.3 amperes

* Required only if ambient air temperature exceeds 25° C.

For additional information or information regarding a specific application, write
to Eitel-McCullough, Inc., San Bruno, California.

May 15, 1961 PKM79
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4 & EITEL-McCULLOUGH, INC.

S AN CARLOS, CALIFORNIA

The Eimac 4KM100LA is a four-cavity, magnetically focused, power-
amplifier klystron designed for use at frequencies from 470 to 610
megacycles. Intended primarily for television visual service, it is
also suitable for aural TV, or for tropospheric-scatter communications
service.

When adjusted for narrow-band CW opezration the 4KM100LA will
deliver a minimum output power of 35 kilowatts with a power gain of
45 decibels. In television visual service it will provide more than
25 kilowatts of peak synchronizing power, with a power gain of 30
decibels, and 1db bandwidth of 8 megacycles. Random AM noise is
more than 60db below black level.

The electron gun of this klystron utilizes a semi-confined flow
field which minimizes focusing adjustments and produces a very
stable beam. The cathode loading of only 100 milliamperes per square
centimeter, at a beam voltage of 18 kilovolts, is ultra conservative
in the interest of long life. Effective protection from internal arcs is
provided by the Eimac Modulating Anode.

All tuning is accomplished outside of the vacuum envelope by means
of external resonant cavities which enclose the cylindrical ceramic
windows of the klystron. Load couplers are provided to permit exter—
nal loading of these cavities for extreme wideband operation. How-
ever, external cavity loading is not ordinarily required in TV visual
service.

The 4KM100LA incorporates a built-in vacuum pump in the form of
a titanium getter. This getter should be energized whenever heater
power is applied. Its normal operating voltage is 3.7 volts at approx-
imately 20 amperes. When a new tube is first placed in operation the
getter should be flashed for 5 minutes at a voltage of 7.5 volts (fS%)
which produces a current of approximately 33 amperes. The getter
should also be flashed whenever a tube exhibits symptoms of highgas
pressure.

Eimac Klystron Amplifier Circuit Assembly H-133 has been designed
for use with the 4KM100LA to cover the specified frequency range.
This assembly includes a klystron supporting structure, magnetic
focusing coils, tuning cavities, and adjustable load couplers for each
cavity.

CHARACTERISTICS
ELECTRICAL
Heater: Voltage - - - - 2640 volts
Current - - - - 11.5 amperes
Maximum Starting Current 23 amperes
Cathode: EMA, Unipotential
Heating Time - = = 5 minutes

Getter (Operating):

A-C Voltage (¥5%) - - 3.7 volts
A-C Current = = = 20 amperes

Getter (Flash):
A-C Voltage (¥5%) - - 7.5 volts
A-C Current - - - 33 amperes
Power Gain: Narrow Band = = 45 decibels
Television Visual Service 30 decibels
Output Power: Narrow Band - - 35 kilowatts
Television Visual Service 25 kilowatts
Frequency Range (H-133 Assembly) 470 to 610 megacycles

(Effective 10-20-61) Copyright 1961 by Eitel-McCullough, Inc. Printed in U.S.A.

TENTATIVE DATA

4KM100LA

POWER-AMPLIFIER
L-BAND KLYSTRON




@ 4KM100LA o

MECHANICAL
Maximum Height of Klystron and H-133 Assembly including
KC-101 Carriage 67 inches A
Operating Position = = = - = - Axis vertical, cathode up
R-F Coupling:
Input - - - - - - Type "N" coaxial fitting
Output - - - - - - 3-1/8 inch, 50-ohm line
Input and 2nd Cavity Loading - - - - Type "N" coaxial fitting
3rd Cavity Loading - - - - - - 1-5/8 inch, 50-ohm line
Weights:
Klystron Only - ~ - — - - 119 pounds
H-133 RF Circuit Assembly = = = —- 1188 pounds
Cooling: Water and Forced Air
Flow Rate Pressure Drop
Cathode = = - = *¥5¢fm 02000z  |=——w=—ee
Cavity - - - — 50 cfm TBS
Klystron Body (5 drift-tube sections,
in series) 2 gpm 35 psi
Klystron Collector = - - - 30 gpm 7.5 psi
MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS e
Each of Four Body Coils and Collector Coil:
Voltage = - = = 0 to 50 volts
Current = = - - 0 to 10 amperes
MAXIMUM RATINGS
D-C BEAM VOLTAGE - - - - 20 KILOVOLTS
D-C BEAM CURRENT - - - - 6.0 AMPERES L
D-C BODY CURRENT - - - - 150 MILLIAMPERES
COLLECTOR DISSIPATION - = - = 100 KILOWATTS
INLET WATER PRESSURE = = = = 100 PSI
TYPICAL OPERATION
TV Visual Amplifier Narrow Band CW
Frequency - = 550 550 megacycles
Output Power - = 26.4(peak sync.) 35.4 kilowatts
Driving Power — - 20 " " 1.0 watts
Power Gain - - 31 " L 45 decibels O
D-C Beam Voltage - - 16 18 kilovolts
D-C Beam Current - - 3.82 4.54 amperes
Beam Power Efficiency = - 43(peak sync.) 43.3 percent
D-C Body Current - e -= 90 milliamperes
1 db Bandwidth - - 8 e megacycles

Magnetic-Coil Currents:

First Body Coil = B 9.0 9.0 amperes
Second Body Coil - - 9.0 9.2 amperes
Third Body Coil = = 8.6 9.8 amperes
Fourth Body Coil - = Fsd 6.0 amperes
Collector Coil = = 3.3 63 amperes

* Required only if ambient air temperature exceeds 25°C.

For additional information or information regarding a specific application, write to
Eitel-McCullough, Inc., San Carlos, California.
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ENTATIVE DATA

4KMIOOLA
25KW

POWER-AMPLIFIER

L-BAND KLYSTRON

The Eimac 4KM100LA is a four-cavity, magnetically focused,
power-amplifier klystron designed for use at frequencies from 470
to 610 megacycles. Intended primarily for television visual ser-
vice, it is also suitable for aural TV, or for tropospheric-scatter
communications service.

In television visual service the 4KM100LA will provide more
than 25 kilowatts of peak synchronizing power, with a power gain
of 30 decibels, and ldb bandwidth of 8 megacycles. Random AM
noise is more than 60db below black level.

The electron gun of this klystron utilizes a semi-confined flow
field which minimizes focusing adjustments and produces a very
stable beam. The cathode loading of only 100 milliamperes per
square centimeter, at a beam voltage of 18 kilovolts, is ultra
conservative in the interest of long life. Effective protection from
internal arcs is provided by the Eimac Modulating Anode.

All tuning is accomplished outside of the vacuum envelope by
means of external resonant cavities which enclose the cylindrical
ceramic windows of the klystron. Load couplers are provided to
permit external loading of these cavities for extreme wideband
operation.

The 4KM100LA incorporates a built-in vacuum pump in the form
of a titanium getter. This getter should be energized whenever
heater power is applied. Its normal operating voltage is 3.7 volts
at approximately 20 amperes.

Eimac Klystron Amplifier Circuit Assembly H-163 has beendes-
igned for use with the 4KM100LA to cover the specified frequency
range. This assembly includes a klystron supporting structure,
focusing electromagnet, tuning cavities, and adjustable load coup-
lers for each cavity. "

CHARACTERISTICS

ELECTRICAL
Heater: DC Voltage. . . . . . . . . . . . . .. 26.0 volts
DCCurrént : « 5 ¢ : s @« m s s & = « 11.5 amperes
Maximum Starting Current . . . . . . 23 amperes
Cathode: EMA, Unipotential
Heating Time . . . . . . . . . . . . .. 5 minutes
Getter (Operating):
AC Voltage (I5%)« « + « o « s « o o o » 3.7 volts
ACCurrent . ... . «54 5 5 8w®:s 3 20 amperes
Power Gain:
Television Visual Service. . . . . . . 30 decibels
Output Power:
Television Visual Service. . . . . . . 25 kilowatts

Frequency Range (H-163 Assembly) . . .470 to 610 megacycles

(Effective 9-25-62) Copyright 1962 by Eitel-McCullough, Inc. Printed in U.S.A.
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MECHANICAL
Maximum Height of Klystron and H-163 Assembly including

KC-102 Carriage 67 inches
Operating PoSIHON « « v + # 96 5 s @4 5 6 85 @ 4 5 & « & 5 & Axis vertical, cathode up
R-F Coupling:

IOPUL: & w © ¢ s @ @ & s 9 8 ¢ # 8 8 § 8 DR B § § @A E 5 b Type ‘N’ coaxial fitting

OB« « 5 o + 5 6 6 6 5 5 3 & 5 85 & 4 6 o 6 i o mwd o s 3-1/8 inch, 50-ohm line

Input and 2nd Cavity Loading. . . . . . . . . . . .. .. Type ‘“N’? coaxial fitting

Grd Cavity Toading - « + o« s + v 55 4 5 a5 o 5 5 & & & 1-5/8 inch, 50-ohm line
Weights:

Klystron Only . . . . . . .« . . 0 it e e e e e e e e e e e e e 119 pounds

H-163 RF Circuit Assembly . . . . . . . . . . . . . . . .. ... .. 1800 pounds

Cooling: Water and Forced Air

Flow Rate Pressure Drop

Cathode . . . . . . . . . . . ... ... ... *5 ¢fm 0 emeeee-

Cavity. . . . .« . . . o o o 50 cfm TBS
Klystron Body and Electromagnet

in Series ... ... .. .. 2 gpm 45 psi

Klystron Collector . . . . . . . . . . . . .. 30 gpm 7.5 psi

ELECTROMAGNET POWER-SUPPLY REQUIREMENTS
Voltage . . . . . . . . . . ..o 0 to 150 volts
Current . . . . . . . . . . e e e e e e e e 0 to 12 amperes
MAXIMUM RATINGS

DC BEAM VOLTAGE" 25 : s 9 6 4 s« g 5 3 # s 6 ¢ s © 9 & s @ 20 KILOVOLTS

DC BEAM CURRENT' o i s s ¢ s 6 9 & 5 & @ s § 3 @& © & 3 6.0 AMPERES

DC BODY CURRENT . . . v v v v v e e e e e e e e e e e 150 MILLIAMPERES

COLLECTOR DISSIPATION . . . . . . . v v v v v v v v v o 100 KILOWATTS

INLET WATER PRESSURE . . . . . . . . v v v v 0 v v o o o s 100 PSI

TYPICAL OPERATION
TV Visual Amplifier

Frequency. . . . . . . . . . . . ... 550 megacycles

OWPUt POWET = « o s 5 ¢ ¢« 565 ¢ 5 5 6 5 5 8 & @ = 26.4 (peak sync.) kilowatts

Driving Power . . o . : s s @ . s & @ & & 5 & & 4 20 ¢ ¢ watts

Power Gain . . . . ... ... o000 31 ¢ f decibels

DC Beam Voltage . . . . . . . . . .. . . ... 16 kilovolts

DC BeamCUrtent « o= o s o o 5 & 9 m & & & = @ 3.82 amperes

Beam Power Efficiency. . . . . .. . . ... .. 43 (peak sync.) percent

1 db Bandwidth . . . . . . . .. ... ... ... 8 megacycles

Electromagnet Current. . : ¢« & : s o« s = # @ » 8.9 amperes

* Required only if ambient air temperature exceeds 25° C.

For additional information or information regarding a specific application, write to

Eitel-McCullough. Inc., 301 Industrial Way, San Carlos, California.
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BEAM CURRENT - AMPERES

= KILOWATTS
N = “ K N
/ /
3.5 « 4 ﬁ
p z pd
3.0 v S 3 R
/‘ 20 KILOWATTS
2.5 'é 2
[
2 o,/ E |
I“r’no 12 14 16 18 0 I 2 3 4
BEAM VOLTAGE - KV VDRIVING POWER (WATTS)
. BANDWIDTH DATA (Ep= 16 KV) -
26.2 KW:0 - 14 WATTS
A | DRIVING POWER
=2 e N
-4
= // N
i -6 7
5 -8 P \\
; /
o
o —A—— =,
5 / /
e -2 7 0.5 WATTS
2 P | DRIVING POWER
-4 / A
-16
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FREQUENCY — Mc
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w
, | \{ DRIVING POWER
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\
E . b
L~
e - N
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- \
2 -0
-
2 2 Pt 0.5 waTTS
@ \, DRIVING POWER
M558 600 602 604 606 608 610

LINEARITY DATA
Ep: 16 KV F: 470 Mc
| db BANDWIDTH : 8 Mc

T

FREQUENCY -

Mc
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The Eimac 4KM3000LQ is a four-cavity, magnetically focused,
power-amplifier klystron of ceramic and metal. It is designed for
use at frequencies between 710 and 985 megacycles and willdeliver
a minimum CW output power of two kilowatts with a minimum power
gain of 25 decibels when operated at 50% collector depression.

The collector is designed to operate at less than the cathode to
anode voltage, thereby realizing an improvement in efficiency.

This klystron employs the Eimac Modulating Anode which provides
an effective means of amplitude or pulse modulating the output pow-
er without changing the beam voltage. Itis also useful as a pro-
tective device, eitherin conjunction with external circuits, or when
grounded through a resistor.

The rescnant cavities for the 4KM3000LQ are completed by tuning
boxes which enclose the cylindrical ceramic windows of the klys-

tron and all tuning is accomplished outside the vacuum envelope.

This design permits a wide tuning range and allows external cavity
loading for broad-band applications. It also permits an unlimited
number of tuning cycles withoutrisk of damageto the vacuum seals,

Eimac Klystron Amplifier Circuit Assembly H-118, for use with
the 4KM3000LQ, covers the frequency range of 710 to 985 mega-
cycles. This assembly includes a klystron supporting structure,
electromagnetic focusing coils, tuning boxes, output r-f load cou-
pler and an Eimac SK-100 Air-System Socket.

CHARACTERISTICS
ELECTRICAL
Cathode, Unipotential, Oxide Coated
Minimum Heating Time - — - 5 minutes
Heater: Voltage - o - 5 volts
Current - - - 33 amperes
Maximum Starting Current - 65 amperes
Modulating Anode Capacitance
(To other electrodes) - - - 21 uuf
Power Gain (Narrow Band CW) - - 25 decibels
Output Power (Narrow Band CW) - 2000 watts
Frequency Range (In H-118 - 710 to 985 megacycles

Circuit Assembly)

(Effective 9-1-60) Copyright 1960 by Eitel-McCullough, Inc.

TENTATIVE DATA

4KM3000LQ

POWER-AMPLIFIER

L-BAND KLYSTRON
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- @ 4KM3000LQ

MECHANICAL
Operating Position
R-F Coupling
Input - -
QOutput - -
Shipping Weights:
Klystron Only -

H-118 R-F Amplifier Circuit Assembly

Cooling:

The 4KM3000LQ is cooled by forced air.

I

Axis vertical, cathode up

Type "N" coaxial fitting
1-5/8 inch 50-ohm line

49 1bs (Net); 138 lbs (Gross)
327 1bs (Net); 473 lbs (Gross)

At sea level and with inlet air temperature

of 200C (68°F) the flow rates tabulated below are sufficient for operation at maximum

ratings and at maximum collector depression of 50%.

Cathode (with SK-100 Air-System Socket)

Penultimate Cavity -
Output Cavity -
Collector - -

Operation at higher altitudes or with higher inlet
volumes of air flow to obtain equivalent cooling.

5 cfm
50 cfm
75 cfm
150 cfm

temperatures requires increased

MAGNETIC-COIL POWER SUPPLY-REQUIREMENTS

Prefocus Coil Voltage -
Prefocus Coil Current -
Each of Three Body Coils

Voltage = -

Current - -
Collector Coil Voltage -
Collector Coil Current -

D-C BEAM VOLTAGE
D-C BEAM CURRENT =

D-C FOCUS ELECTRODE VOLTAGE

COLLECTOR DISSIPATION
SEAL TEMPERATURES =

0 to 50
2:0

0 to 100

3.0
0 to 50
0to 1.5

10, 000
0.750
-500
3000
175

volts
amperes

volts
amperes
volts
amperes

VOLTS
AMPERE
VOLTS
WATTS
DEGREES C

TYPICAL OPERATION - NARROW BAND CW AMPLIFIER - COLLECTOR DEPRESSED

Frequency = ]
Output Power - -
Driving Power - -
Power Gain - -
D-C Beam Voltage -
D-C Beam Current -

D-C Collector Voltage (from Cathode)

D-C Collector Current -
D-C Body Current -
Focus Electrode Voltage

Efficiency - -

900
2150
4.0
27
9000
0.580
4500
0.210
0.370
-200
50.0

megacycles
watts
watts
decibels
volts
amperes
volts
amperes
amperes
volts
percent

For additional information or information regarding any specific application, write to

Eitel-McCullough, Inc.,
confidentially.

San Carlos,

California.

All such requests will be handled

Printed in U.S.A. 890



TENTATIVE DATA

4KM50,000LA

EITEL-McCULLOUGH, INC.

S AN CARLOS, CALIFORNIA

POWER-AMPLIFIER

L-BAND KLYSTRON

The Eimac 4KM50,000LA is a four-cavity, magnetically focused,
power-amplifier klystron of ceramic and metal. It is designed for
use at frequencies between 400 and 610 megacycles and will deliver
a minimum CW output power of 10 kilowatts with a minimum power
gain of 50 decibels.

This klystron employs the Eimac Modulating Anode which pro-
vides an effective means of amplitude or pulse modulating the out-
put power without changing the beam voltage. It is also useful as a
protective device, either in conjunction with external circuits or when
grounded through a resistor.

The resonant cavities for the 4KM50, 000LLA are completed by
tuning boxes which enclose the cylindrical ceramic windows of the
klystron and all tuning is accomplished outside the vacuum envelope. ol
This design permits a wide tuning range and allows external cavity |
loading for broad-band applications. It also permits an unlimited
number of tuning cycles without risk of damage to the vacuum seals.

Eimac Klystron Amplifier Circuit Assembly H-121, for use with
the 4KM50, 000LA, covers the frequency range of 400 to 610 mega-
cycles. This assembly includes a klystrord supporting structure,
electro-magnetic focusing coils, tuning boxes, adjustable load coup-
lers for the second, third and output cavities, and an Eimac SK-110
Air-System Socket.

CHARACTERISTICS
ELECTRICAL
Heater: Voltage = - - 7.5 volts
Current - - - 40.0 amperes
Maximum Starting Current 80.0 amperes
Cathode: EMA, Unipotential
Heating Time - - 5 minutes
Getter (Operating): =
Voltage - - - 2.0 volts =
Current - - - 36.0 amperes =
Power Gain: (Narrow Band) - - 50 decibels
Output Power - - - - 10 kilowatts

Frequency Range (H-121 Assembly) 400 to 610 megacycles

(Effective 8-15-60) Copywrite, 1960 Eitel-McCullough, Inc.



4KM50,000LA

®

A4
(A)
&
(B )=
o/
{C)
&
TYPICAL ( )_
[= A 4
®"‘ TYPICAL
! (2 PLACE®D)

1

. »*
I = __@TYMCM.

B

|

&

1

_9_;‘1

NMOD,
ANODE

DIMENSION DATA

les] wom. NN NAX .
A ©3.20! ©4.409
B 52.447 52.863
[ 43.25| 43.597
[=) 37.798 38,104
E 27.672 27.217
v 17.561 17.731
<] 7.444 7.544
W 11.429 11,569
J 5.967 ©.04%
K [WeYolo) Lo
= L2777 .297
M .245 .2%5
N 1.750
Lt .832 867
= 5,120 S.1%0
S 4.49% 4.50%
e 5.120 2. 180
v a.clo 4.G40
W 3.228 4.0072
% 2115 2.12%
Y .3295 462
AR 1.610 1.640
Ac. 50° 10"
Ad 20° 40°
AL 3.490 2,505
AF .8%9 .879

&

L [ L.
BICAL
=)
= <
sz i3
2 9
w [ =
Q -~ %) - -
g 2 ¥ 4o §
= g Z 2
§ . 88 ?
I 8 o o —1790|—1 &'——
w 9 W o MAX.
S I [ - |
o + <4 < =
o « W w
w v T T W
[
! I_W_
i--1H
I
|
¥
I.
5§29 o | ¥
o """_\9 q o I
<+ 0 1 i
I|
L\M:
|
J
I
UJJ
.
NOTE: J ‘ *"
% MINIMUM CONTACT r%—‘ -z
SURFACE. Sy
S
2
4

N IDLE
CAVITY

SECTIO!



@ 4KM50,000LA —

£
e
© ®
() X
& @-—-1 —
®
~ ©
O 4 O
TYPICAL
(4 cAVITIED)
M\ c
_r-_w ] in ﬁﬂﬁ 1= ! -
e 1=
% i l

L% i -9 NC
CONNELTION

S

L

[

[

d
*_
n

[
MOUNTING _ Y
T
[
<

FLANGE
COLLECTOR

ouTPuT
CcaNvITY
cooLie

OUTLET

SECTION c-¢
\NCET

4; FLEX FIMTINGDS For

P/g ©0. TUBING. AllL OTHERS
AE WPERIAL FLEX EIMNGS
FOR. o 0.0. TURING .

SECTION B-B

4KM50,000LA OUTLINE DRAWING



— @ 4KM50,000LA

MECHANICAL
Operating Position - - . -- - Axis vertical, cathode up
R-F Coupling:
Input - - - - - - Type ""N'" coaxial fitting
Output - - - - - - 3 1/8 inch 50 ohm line
Input Cavity Loading - - - - Type “N'*¢oaxial fitting
2nd and 3rd Cavity Loading - - - 1 5/8 inch 50 ohm line
Shipping Weights:
4KM50, 000LA Klystron Only - = = 64 1bs (Net)
155 1bs (Gross)
H-121 R-F Circuit Assembly - - - 767 1bs (Net)

1084 1bs (Gross)
Cooling: Water and Forced Air

Flow Rate Pressure Drop
Cathode (with SK-110 Air-System Socket) *25 cfm 1 inch HZO
Output Cavity - - = = - %50 cfm 1.5 inches Hy0
Klystron Body (5 drift-tube sections, in series) 1 gpm 28 psia
Klystron Collector & = = = 25 gpm 28 psia

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS

Prefocus-Coil: Voltage - - - = = 0 to 50 volts
Current - - - C = 0tol.5 amperes
Three Body Coils and Collector Coil in Series:
Voltage - = = N - 0to 500 volts
Current - - - N - 0to2.5 amperes

MAXIMUM RATINGS

D-C BEAM VOLTAGE = - - - - - 20 KILOVOLTS
D-C Beam Current = = = = = 2.5 AMPERES
D-C BODY CURRENT (CONTINUOUS) - s = 100 MILLIAMPERES
D-C BODY CURRENT (TUNING ONLY) - = - 150 MILLIAMPERES
A-C GETTER CURRENT - = N - 50 AMPERES
FOCUS ELECTRODE VOLTAGE - - - -500 VOLTS
COLLECTOR DISSIPATION - - - - 50 KILOWATTS
TYPICAL OPERATION, NARROW BAND, CW AMPLIFIER

Frequency - - - - - - - 400 610 megacycles
Output Power - - - - - - - 13.1 12,0 kilowatts
Driving Power N - - - - - .050 .050 watts
Power Gain = o - - - - - 54 53.8 decibels
D-C Beam Voltage - - - - - 17 17 kilovolts
D-C Beam Current - = = = - 1.8 1.8 amperes
Beam Power Efficiency - = = = = 42.8 39.2 percent
D-C Body Current = = = 5 N 90 80 milliamperes
D-C Collector Current = = = - - 1,71 1,72 amperes
Focus-Electrode Voltage = - - -201  -211 volts
Magnetic-Coil Currents (H-121 Components)

Prefocus Coil = - - - - 1.0 0,97 ampere

Three Body Coils and Collector Coil in Series = 2.0 2.0 amperes

* At Sea level with 20° C inlet air temperature.

For additional information or information regarding any specific application, write
to Eitel-McCullough, Inc., San Carlos, California. All such requests will be handled
confidentially,
Printed in USA 879



EITEL McCULLOUGH, INC.

A N CARLOS, CALIFORNIA

The Eimac 4KM50,000LF is a four-cavity, magnetically focused,
power-amplifier klystron designed for use at frequencies from 610 to
790 megacycles. Although intended primarily for UHF television vis-
ual service this klystron may also be used for FM, for aural TV, or
for tropospheric-scatter communications service.

When tuned for narrow band CW operation this klystronwill deliver
a minimum output power of 10 kilowatts with a power gain of 45 db.
In television visual service it will provide more than 10 kilowatts of
peak synchronizing output power with a power gain of 30 db. The AM
random noise is more than 50 db below black level. Minimum band-
width at the 3 db power level is 8 megacycles with a minimum of 7
megacycles at the 1 db level.

The 4KM50,000LF employs the Eimac Modulating Anodewhich pro-
vides an effective means of protecting the tube from internal arcs.

All tuning is accomplished outside of the vacuum envelope by means
of external resonant cavities which enclose the cylindrical ceramic
windows of the klystron. This design permits awide tuningrange and
allows external cavity loading for broadband applications. For spares
or replacements, only the basic vacuum tube, without cavities, need
be purchased.

Eimac Klystron Amplifier Circuit Assembly H-139 has been designed
for usewith the 4KM50,000LF to cover the specified frequency range .
This assembly includes a klystron supporting structure, magnetic
focusing coils, tuning cavities, adjustable load couplers forthe sec-
ond, third and output cavities and an Eimac SK-110 Air System Socket .

TENTATIVE DATA

4KMa0,000LF

POWER-AMPLIFIER
L-BAND KLYSTRON

CHARACTERISTICS
ELECTRICAL
Heater: Voltage - - - - 759 volts
Current - - = = 40.0 amperes
Maximum Starting Current - - 80.0 amperes
Cathode: EMA, Unipotential
Heating Time - = = = 5 minutes
Getter (Operating):
Voltage - = = = 2.0 volts
Current - - - - 36.0 amperes
Power Gain: Narrow Band = = = 45 decibels
Television Visual Service - 30 decibels
Output Power: Television Visual Service - 10 kilowatts
Frequency Range (H-139 Assembly) 610 to 790 megacycles
MECHANICAL
Operating Position - - - - - Axis vertical, cathode up
R-F Coupling:
Input - - - - - Type "N" coaxial fitting
Output - - - - - 3 1/8 inch, 50-ohm line
Input Cavity Loading - - — — - Type "N" coaxial fitting
2nd and 3rd Cavity Loading - - - — 15/8 inch, 50-ohm line

(Effective 10-20-61) Copyright 1961 by Eitel-McCullough, Inc. Printed in U.S.A.




@’- 4KM50,000LF

MECHANICAL (cont'd)

Shipping Weights:
4KMS50,000LF Klystron only - = - - - - 64 pounds
H-139 RF Circuit Assembly - = = = = - 767 pounds
Cooling: Water and Forced Air

Flow Rate Pressure Drop

Cathode (with SK-110 Air System Socket) - - *25 cfm 1 inch HZO

Output Cavity - - - = = = *50 c¢fm 1.5 inches HZO
Klystron Body (5 drift-tube sections,

in series) - - - - - 1 gpm 28 psi

Klystron Collector — - - - (See collector cooling curves)

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS

Prefocus Coil: Voltage B - - - - - 0 to 50 volts
Current - - = S = = 0tol.5 amperes
Three Body Coils and Collector Coil in Series:
Voltage = = = = - - 0 to 500 volts
Current - = = - = = 0to?2.5 amperes

MAXIM UM RATINGS

D-C BEAM VOLTAGE = = = = = - 20 KILOVOLTS
D-C BEAM CURRENT = - - - - - 2.8 AMPERES
D-C BODY CURRENT - - - - - - 150 MILLIAMPERES
A-C GETTER CURRENT - - - - - - 50 AMPERES
FOCUS-ELECTRODE VOLTAGE - - - - - - -500 VOLTS
COLLECTOR DISSIPATION = = = = = = 60 KILOWATTS
INLET WATER PRESSURE - - - - - - 50 PSI
TYPICAL OPERATION
TV Visual Service Narrow Band

Frequency = 610 735 megacycles
Output Power - 12.6 15.6 kilowatts
Driving Power - 10 0.30 watts
Power Gain = 30.3 47.2 decibels
D-C Beam Voltage - 18 18 kilovolts
D-C Beam Current - 2.03 2.03 amperes
Beam Power Efficiency = 34.5 43 percent
D-C Body Current = 75 45 milliamperes
Focus-Electrode Voltage - -200 -200 volts
Cavity Loading:

1st Cavity = 0.47 — watts

2nd Cavity - 116 — watts

3rd Cavity — 390 —= watts
Magnetic-Coil Currents:

Prefocus Coil = 1.15 1.15 amperes

Three Body Coils and

Collector Coil in Series 2,3 2.3 amperes

* At sea level with 20° C inlet air temperature.

For additional information or information regarding a specific application, write to
Eitel-McCullough, Inc., San Carlos, California.



CATHODE TERMINAL

OUTER HEATER TERMINAL

INNER HEATER TERMINAL

SEE DETAIL ‘A" ———~

MODULATING ANODE
TERMINAL—

DETAIL 'A'

SECTION DD

~

4KM50,000LF KLYSTRON

H#MINIMUM STRAIGHT
SURFACE FOR CONTACT

=

= _

B ﬁ TYPIL

INPUT CAVITY —————=f

° i

PAL(R ‘i ® TYP. ,
Hpr: 4 PLACES‘
- |

= R
|
. 7N
SECOND CAVITY —um (T)Tve 4
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IMPERIAL FLEX FITTING d
FOR 3/8 0.D. TUBING —3—
(10 REQ'D)

THIRD CAVITY —— =
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—_ﬁﬁr ‘
® 1 |
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v
OUTPUT CAVITY ——— ==
O |
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MOUNTING FLANGE /\{‘ ‘
b ® |
COLLECTOR COOLER——w= l {
13- 1z LPT @
OUTLET
GETTER TERMINAL T o ———r 1
© |
|
. (Em o
COLLECTOR TERMINAL P NCET

COLLE CTOR END VIEW

—.THREAD LENGTH

DIMENSION DATA
ITEM____ NOM. MIN. MAX.
A 63.700 | 65.200
B 49,600 |50.300
c 14.250 | 14.750
D 41.600 [42.100
E 37.800 |38.325
F 25.600 [26.000
G 13.400 | 13.700
H 6.490 | 6.650
J 0400 | 0.500
K 0.335 | 0.365
L 3.200 | 3.300
] 1.100 1.300
N 4950 | 5.040
P 0840 1.100
R 5.105 5.145
s 0.230 | 0.270
T 0,840
u 4.165 | 4.215
v 0.840
w 0.840
AA 4300DIA[4.450 DIA
AB 3.750 " [3.835 "
AC 3.100 " [3.200 "
AD 1.865 " [1.950 "
AE .188
AF 1.750 |
AG 1.000 |1.500
AH 125 .175
AJ .100
AK .670 775
AL .100
AM 500
BA 55° 65°
BB 0.800 1.000
BC 2.100 | 2.140 |
cA 55° 65°
cB 0.800 1.000
cc 3.480 | 3.520
DA | es* | 35'
DB 2.430 | 2.630|
DC 3.480 3.520 |
EA 75° | 85°]
EB - 0.600 |
EC 4.875 | 5.125
ED 7140 7.165
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KILOWATTS

POWER OUTPUT -

EIMAC 4KM50,000LF

BEAM VOLTAGE vs BEAM CURRENT
Efoc * -200 VOLTS
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EFFICIENCY

EIMAC 4KM50,000LF

EFFICIENCY vs BEAM VOLTAGE
NARROW BAND
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EITEL-McCULLOUGH, INC.

S A N B RUNUO - - CALIFORNIA

'®

TENTATIVE DATA

4KMP10,000LF

PULSE AMPLIFIER

L-BAND KLYSTRON

The Eimac 4KMP10, 000LF is a four-cavity, magnetically focused, pulse-
amplifier klystron of ceramic and metal. It is designed for use at frequen-
cies between 570 and 630 megacycles and will deliver a minimum pulse
output power of 200 kilowatts attwo percent duty, or 400 kilowatts at one
percent duty, with an average power of four kilowatts. Nominal power
gain is 57 db.

This klystron employs the Eimac Modulating Anode which provides an
effective means of pulse modulating the output power without changing the
beam voltage. A modulating anode voltage of approximately one half the
beam voltage is sufficient to realize full rated pulse output power.

The resonant cavities for the 4KMP10,000LF are completed through
tuning boxes which enclose the cylindrical ceramic windows of the klys-
tron and all tuning is accomplished outside the vacuum envelope. This
design permits a wide tuning range, and allows external cavity loading
for broad-band operation. It also permits an unlimited number of tuning
cycles without risk of damage to the vacuum seals.

Eimac Klystron Amplifier Circuit Assembly H-127, for use with the
4KMP10, 000LF, covers the frequency range of 570 to 630 megacycles.
This assembly includes a klystron supporting structure, electromagnetic
focusing coils, tuningboxes, adjustable output load coupler, and an Eimac
SK-1200 socket.

CHARACTERISTICS
ELECTRICAL

Heater: Voltage (45%) - - - 11 volts
Current (Normal) - - - 22 amperes
Maximum Starting Current = - 50 amperes

Cathode: Unipotential, Oxide Coated
Heating Time - = - 10 minutes
Getter (Operating): Voltage (Nominal) - 5al volts
Current - - - 36 amperes
Maximum Starting Current 50 amperes
Power Gain: (Narrow Band) - - - 57 decibels

Qutput Power:

2% Duty = - - - - 200 kilowatts
1% Duty - - - - - 400 kilowatts
Average - - = = - 4 kilowatts
Frequency Range = - = 570 to 630 megacycles

Capacitance between Modulating Anode and all other Tube Elements:

Maximum - - - - - 60 micromicrofarads
Typical - - - - - 37 micromicrofarads

(Effective 10-1-60) Copyright 1960 by Eitel-McCullough. Inc.

/
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— @‘ 4KMP10,000LF

MECHANICAL
Operating Position - = - - - Axis Vertical Cathode down (in oil)
R-F Input Coupling - = - - - Type N Coaxial Fitting
R-F Output Coupling - - = - - WR1500 Waveguide
Weight (Tube only) - - - - - 140 pounds

Cooling: Forced Air and Oil
Cathode (With SK-1200 socket) - oil

Flow Rate Pressure Drop
Body - - - - - - *100 cfm air 1 inch H,O
Output Cavity - - - - - *50 cfm air 1 inch H;O
Collector - = - - - -~ *400 cfm air 2.5 inches HO

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS
(Eimac H-127 Klystron Amplifier Circuit Assembly)

Min. Max.

Prefocus Coil: Voltage (dc) - - - 0 40 volts

Current (dc) - - - 0 2.5 amperes
Each of Five Body Coils:

Voltage (dc) - - - 0 40 volts

Current (dc) - - - 0 12,5 amperes

MAXIMUM RATINGS

D-C BEAM VOLTAGE = = - - - 70 KILOVOLTS
PEAK D-C BEAM CURRENT = = - - 22.5 AMPERES
PEAK MODULATING ANODE VOLTAGE - - - 44 KILOVOLTS
AVERAGE D-C BODY CURRENT - = - - 15 MILLIAMPERES
COLLECTOR DISSIPATION - - = - 10 KILOWATTS
PULSE LENGTH = - - - - 60 MICROSECONDS
SEAL TEMPERATURES - - - - - 175 DEGREES C
A-C GETTER CURRENT -~ N ~ - = 50 AMPERES

TYPICAL OPERATION, NARROW BAND PULSE AMPLIFIER

Frequency - - - - - - 600 megacycles
Peak Output Power - - - = - 466 kilowatts
Average Output Power = = = S = 4,66 kilowatts
Peak Driving Power = 5 = = . 0.8 watts
Power Gain - - - = - = 57.4 decibels
D-C Beam Voltage - - - - - 65 kilovolts
Average D-C Beam Current - w= - - 165 milliamperes
Peak D-C Beam Current - - = - = 16.5 amperes
Peak Modulating Anode Voltage - - B - 32 kilovolts
D-C Body Current (Average) - - = = 9.5 milliamperes
D-C Collector Current (Average) - - - 156 milliamperes
Beam Input Efficiency (Average) - - - 43.4 percent

MAGNETIC-COIL CURRENTS (H-127 Circuit Assembly)

Prefocus Coil - - - - - - 1.9 amperes
First Body Coil - - - - - - 6.3 amperes
Second Body Coil - - - - - - 7.5 amperes
Third Body Coil - - - - - - 7.5 amperes
Fourth Body Coil - - - - - - 8.5 amperes
Fifth Body Coil - - - - - - 8.5 amperes

*At Sea Level with 20° C inlet air temperature.

For additional information or information regarding any specific application, write to Eitel-
McCullough, Inc., San Bruno, California. All such requests will be handled confidentially.
Printed in U.S.A. 585



Tentative Data

aKal0CB

10 KW CW
POWER AMPLIFIER
C-BAND KLYSTRON

The Eimac 5K50CB power-amplifier klystron operates at frequencies
from 4.4-5.0 kilomegacycles with a rated output power of 10 kilowatts and
a minimum gain of 60 decibels. This klystron is intended primarily for use
in tropospheric scatter communications systems.

A confined flow configuration is used in the electron gun of the SK50CB
to minimize focusing adjustments and to provide a thoroughly stable beam.

This electron gun is completely enclosed in a metal shield with integral
shielded connecting leads to reduce the high voltage hazard to a minimum.

The small size and light weight of the 5K50CB make it suitable, where
necessary, for mounting on the antenna structure of the system in which it
is used.

Five integral cavities are used in the 5K50CB. Both input and output
couplings are fixed. Unusual stability, for this power and frequency, is
achieved through the use of improved body cooling.

The 5K50CB incorporates a built-in vacuum pump in the form of a
titanium getter which should be energized whenever heater power is applied.

A focusing electromagnet and klystron supporting structure, Catalog
Number H-175, has been designed for use with the 5K50CB.

CHARACTERISTICS
ELECTRICAL

Heater: Voltage - - - - - - - - - - - - -
Current - - - = = = = - = - - - -

Cathode: Impregnated, Unipotential
Heating Time - - - - - - - - - - -

Getter: Voltage
Current

Power Gain - - - - - - = = - - - - - -

Output Power - - - - - - - - - - - - - -

Frequency Range

Phase sensitivity to beam voltage

(Revised 7-1565) © Copyright 1964 by Varian Associates

10 volts
3.0 amperes

5 minutes

4.0 volts
25 amperes

60 decibels
10 kilowatts
4.4-5.0 kilomegacycles
0.06 degrees/volt
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MECHANICAL
Operating Position - -
Output rf Coupling - -
Input rf Coupling -

Dimensions: Klystron only

Axis Vertical, Cathode Down
RG49/U Waveguide
TNC
6 x 7 x 26%% inches

Electromagnet:
Height - - - - - - - - - - - - - 18.5inches
Width - - - - . - - - - - - - - 155inches
Depth - - - . . S - 20 inches
Weight: Klystron only - - - - - . S 30 Ibs
Electromagnet - - - - - S 270 lbs
Cooling: 52.5/47.5 Solution, Ethylene Glycol and Water Flow Rate Pressure Drop
Body e L - - - - - 15gpm 50 psi
Collector - - - - - - - - - - - - 9 gpm 50 psi
Electromagnet - - - . . . . - - - - - 2 gpm 50 psi
ELECTROMAGNET POWER-SUPPLY REQUIREMENTS
Voltage - - - - . - - . . - - - - - - - - 170volts
Current - - - - - . . . . - - - - - - - - 10 amperes
MAXIMUM RATINGS
DC BEAM VOLTAGE - - - - - . - - - - - 17.5 KILOVOLTS

DC BEAM CURRENT - -
DC BEAM INPUT POWER -

DC BODY CURRENT (with rf drive)

COLLECTOR DISSIPATION
INLET WATER PRESSURE

OUTLET WATER TEMPERATURE

LOAD VSWR - - - .

Frequency - - - -
Output Power - - - -
Driving Power - - -
Power Gain - - - -
DC Beam Voltage - - -
DC Beam Current - - -
Beam Power Efficiency - -
DC Body Current - - -
3 db Bandwidth - - -
Electromagnet Current - -

- 2.5 AMPERES

- 50 KILOWATTS

- 80 MILLIAMPERES
- 50 KILOWATTS

- 120 PSI

- 80 DEGREES C

- 1.2:1

EFFICIENCY

4700 megacycles

10 kilowatts

10 milliwatts
60 decibels

15 kilovolts
2.0 amperes

33 percent

40 milliamperes
15 megacycles
9.5 amperes

For additional information or information regarding a specific application, write
to Eimac Division, Varian Associates, 301 Industrial Way, San Carlos, California



EI MAC

OK70SH

S-BAND
30 KW CwW

POWER AMPLIFIER
KLYSTRON

The EIMAC 5K70SH power amplifier klystron was designed specifically
for industrial heating applications. The outstanding characteristic of this
klystron is its high efficiency at full power. The 5K70SH delivers 30 kilo-
watts output power at better than 50% efficiency at 2450 MHz with a
minimum gain of 50 db.

An extra large cathode is used in the 5K70SH to assure long life.
Five integral cavities are employed for high gain, and all are pre-tuned at the
factory. Also, input and output couplings are factory adjusted. In short, no
tuning of any kind is required.

The output “window,” where microwave power is transferred from the
vacuum within the klystron to the external waveguide, is made of beryllium
oxide. This insulating material has extremely good heat-transfer and me-
chanical characteristics. It is virtually indestructible in this application.

A focusing electromagnet, Catalog Number H-226, has been designed
for use with the 5K70SH. EIMAC Water Load WL-204 is recommended for
use with this klystron.

CHARACTERISTICS

ELECTRICAL
Heater: Voltage (x5%) - - - - - - - - - 7.5 Vac

Current (nominal) - - - - - - - - 11.5 Aac
Cathode: Oxide Coated

Heating Time - - - - - - - - - - - 5 Min
Getter: Voltage - - - - - - - - - - - 4 Vac

Current - - - - - - - - - - - - 24 Aac
Power Gain - - - - - - - - - - - - 504db
Output Power - - - - - - - - - - - 30kW
Frequency T S 2450 MHz
Phase Shift as a Function of Beam Voltage - - - - 0.0935 °/V

(Effective 8-1-66) © 1966 Varian Printed in U.S.A.




—_ @ 5K70SH

MECHANICAL
Operating Position T T S TSV o}
Input rf Coupling - - - - - - - - - - - - - . TypeN Coaxial Fitting
Output rf Coupling T UG435A/U Flange
Weights: 5K70SH - - - - - -4 - - - - - - - - - - 100 Ibs
H-226 Electromagnet - - - - - - - - - - - - - - 186 Ibs
Cooling: Forced Air and Water Flow Rate Pressure Drop
Cathode S 20 cfm Free
Klystron Body S 0.8 gpm 50 psi
Klystron Collector - 18 gpm 30 psi
Electromagnet - - - - - - - - - - - 2 gpm 30 psi
ELECTROMAGNET POWER SUPPLY REQUIREMENTS
Voltage, Adjustableto - - - - - - - - - - - - - - - 150 Vdc
Current, Adjustableto - - - - - - - - - - - - - - - 25 Adc
MAXIMUM RATINGS
BEAM VOLTAGE - - - - - - - - - - - - - - - - 23 kVdc
BEAM CURRENT S T S T 3 Adc
BEAM INPUT POWER - - - = - e e e e e e e 70 kW
BODY CURRENT - - - - - - - - - - - - - - - - 100 mAdc
COLLECTOR DISSIPATION - - - - - - - - - - - - - 70 kW
INLET COOLANT PRESSURE - - - - - - - - - - - - - 125 psig
COOLANT OUTLET TEMPERATURE - - - - - - - - - - . 80 °C
LOAD VSWR (NON DESTRUCTIVE) - - - - - - - - - - . 3:1

TYPICAL OPERATION
Frequency - - - - - - - - - - - - - - - - - 2450 MHz

Output Power - - - - - e e - - - - - - - - 315KkW
Driving Power T 100 mW
Power Gain - - - - - - - - - - - - - - - . - 55 db
Beam Voltage - - - - - - - - - - - - - - 225 kVdc
Beam Current S - - - - - - - - 266 Adc
Body Current - - - - - - - - - - - - - - - .. 50 mAdc
Efficiency - - - - - - - .- - - - - - - . 52.5 %
Electromagnet Current - - - - - - - - - - - - - - 16.5 Adc

For additional data or information regarding a specific application, write to EIMAC, Division of
Varian, 301 Industrial Way, San Carlos, California.
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o EIMAC

® A Division of Varian Associates
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Tentative Data

9KM3008I

S-BAND
100 KW CW

POWER AMPLIFIER
KLYSTRON

The Eimac 5KM300SI power amplifier klystron was designed speci-
fically for use in the ground transmitters of spacecraft communications
systems. The 5KM300SI has a rated output power of 100 kilowatts at
frequencies from 2100 to 2400 megacycles with a 3 db bandwidth of 15
megacycles and a minimum gain of 55 decibels.

Five integral cavities are used in the S5KM300SI. Both input and
output couplings are fixed. The output window is a thick beryllium oxide
disc which will withstand severe abuse. An arc detector is provided to
protect this window.

The electron gun of this klystron provides an exceptionally uniform
beam which contributes greatly to stability and high efficiency. This gun
incorporates the Eimac Modulating Anode which provides a versatile means
for controlling the beam.

The 5KM300SI incorporates an ion pump which maintains a low gas

pressure in the klystron and also provides a continuous indication of this
pressure during operation.

A focusing electromagnet, Catalog Number H-225, has been designed
for use with the 5KM300SI.

CHARACTERISTICS
ELECTRICAL
Heater: Voltage (z5%) - - - - - - - - 13 Vac
Current (Nominal) - - - - - - - - 5.4 Aac

Cathode: Impregnated, Unipotential

Heating Time - - - - - - - - - 5 Min
Ion Pump Supply

Voltage - - - - - - - - - - 3to4kVdc

Current - - - - - - - - - - 1 mAdc
Power Gain T 55db
Output Power - - - - - - - - - - - 100 kW
Frequency Range - - - - - - - - 2100 to2400 Mc
Phase shift as a function of beam voltage- - - - - 0.026°/V
MECHANICAL

Operating Position- - - - - - - - - - -
Input Coupling (rf) - - - - - - - - - - -
Output Coupling (xf) - - - - - - - - - - - -

Weights: 5KM300SI - - - - - - - - - - - -
H-225 Electromagnet - - - - - - - - - -

Tuner Starting Torque (max)- e

Tuner Stop Torque s = m m m wm m = = s = = w
Cooling: Forced Air and Water Flow Rate
Cathode - - - - - - - - - - - - 25 cfm
Klystron Body e 2.3 gpm
Klystron Collector- - - - - - - - - - 65 gpm
Electromagnet s = =% = & = & & = = 2.5 gpm
(Effective 11-1-65) Copyright 1965 by Varian Associates

- - any
UG-23 D/U

WR-430 Waveguide

- 235 1bs
- 180 lbs

- 50 in-oz
- 6in-lbs

Pressure Drop
Free

60 psi
23 psi
45 psi

Printed in U.S.A.
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ELECTROMAGNET POWER SUPPLY REQUIREMENTS

Voltage, adjustable to - - - - - - -
Current, adjustable to- - - - - - -

MAXIMUM

BEAM VOLTAGE - - - - - . . .
BEAM CURRENT - - - - - - - -
BEAM INPUT POWER - - - - -
BODY CURRENT (WITHOUT DRIVE) - - -
BODY CURRENT (WITH DRIVE) - - - -
COLLECTOR DISSIPATION - - - - -
INLET COOLANT PRESSURE - - - - -
COOLANT OUTLET TEMPERATURE
LOADVSWR- - - = = = = = =

TYPICAL OPERATION

RATINGS

Synchronously Tuned

160 Vdc
20 Adc

38 kVdc
7.9 Adc
300 kW

50 mAdc
350 mAdc
300 kW
125 psig

80 °C

1.2:1

High Efficiency Tuned

Frequency - - - - - - .- 2115
Output Power - - - - - - - . 74
Driving Power - - - - - e 1
Power Gain - - - - - - - - 78
Beam Voltage- - - - - - - . 35
Beam Current - - - - - - 7.2
Body Current - - - = = e o= 135
Modulating Anode Voltage

(with respect to cathode) - - - - 35
3 db Bandwidth - - - - - - - 3.5
Efficiency S 29.4
Electromagnet Current - - - - - 18.1
Load VSWR - - - - - - . . 1.1:1

5KM 300 S|

2388
79
1.15
78
35
7.2
85

35
31

18.
1.1:

RS

2115 2388 Mc
104 109 kW
215 190 mW

57 57.3 db
35 35 kVdc
7.2 7.2  Adc
340 190 mAdc
35 35 kVdc
15 15 Mc

41.3 45.3 %
18.1 18.1 Adc

1.1:1 1:1:1

y4

Y

BEAM CURRENT (AMPERES)

| /

2 7

4 8 12 16

BEAM VOLTAGE (KILOVOLTS)

20

24

28

32 36
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TENTATIVE DATA

EITEL-McCULLOUGH, INC. 5K2] U,UUUI-Q

S AN CARLOS, CALIFORNIA

POWER-AMPLIFIER
L-BAND KLYSTRON

The Eimac 5K210,000LQ is a high-gain, power-amplifier klystron
designed for wide-band, tropospheric-scatter, communications ser-
vice at frequencies from 755 to 985 megacycles. This klystron will
deliver a CW output power of 75 kilowatts, with a minimum power gain
of 42 decibels, and half-power band-width of 10 megacycles.

Five resonant cavities are used in the 5K210,000LQ. Fourare ex-
ternal and one, the output cavity, is integral. Output coupling is
achieved by means of a fixed loop and a quarter-wave, variable-
impedance, coaxial coupling section which terminates in awaveguide
transition.

The 5K210,000LQ has a beam microperveance of 2 which makes it
possible to achieve adequate bandwidth for tropo-scatter applications
without external loading of the intermediate cavities.

Eimac Klystron Amplifier Circuit Assembly H-132 has beendesigned
for use withthe 5K210,000LQ to cover the specified frequency range .
This assembly includes a supporting structure, magnetic focusing
coils, tuning cavities, adjustable load couplers for the inputand out-
put cavities, and a coaxial-to-waveguide transition.

CHARACTERISTICS
ELECTRICAL
Heater: Voltage - - ~ - 15 volts
Current - - - - 18 amperes
Maximum Starting Current - - 36 amperes
Cathode: EMA, Unipotential
Heating Time - = = - 5 minutes
Getter: Voltage — - — — 5.2 volts
Current = = = = 36 amperes
Power Gain (Wide Band) - - - - 42 decibels
QOutput Power - - - - 7.5 kilowatts

Frequency Range (H-132 Circuit Assembly) 755 to 985 megacycles
MECHANICAL

Operating Position —~ - Axis vertical, cathode up
R-F Coupling:
Input = - - Type "N" coaxial fitting
Output - - - WR-975 Waveguide
Weight (5K210,000LQ Klystron) - - - 380 pounds
Weight (H-132 Circuit Assembly) - - - 1530 pounds

Cooling: Water and Forced Air

Flow Rate Pressure Drop

Second, Third and Penultimate

Cavities (each) - - - - - - 25 cfm 1 inch HZO
Body and Output Section = = = = = = 6 gpm 25 psi
Collector - - - - - - 50 gpm 25 psi

(Effective 10-20-61) Copyright 1961 by Eitel-McCullough, Inc. Printed in U.S.A.
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5K210,000LQ

@

MECHANICAL cont.

Maximum Dimensions of Klystron:

Length
Diameter

Maximum Dimensions (Klystron and Circuit Assembly):

Height
Width
Depth

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS

Voltage
Current
Each of Four Body Coils:

Voltage

Current
Collector Coil: Voltage
Current

Prefocus Coil:

D-C BEAM VOLTAGE

D-C BEAM CURRENT
D-C BODY CURRENT

A-C GETTER CURRENT
COLLECTOR DISSIPATION

TYPICAL OPERATION,

RF Frequency

Output Power

Driving Power

Power Gain

D-C Beam Voltage

D-C Beam Current

Efficiency

D-C Body Current

Half-Power Bandwidth

Magnetic-Coil Currents:
Prefocus coil
Body Coil #1
Body Coil #2
Body Coil #3
Body Coil #4
Collector Coil

For additional information or information regarding

McCullough, Inc., San Carlos, California.

WIDE-BAND, CW AMPLIFIER

66.6 inches

14 inches

75 inches

32 inches

47 inches

0 to 25 volts
0to 2 amperes
0 to 100 volts
0 to 12 amperes
0 to 40 volts
0to 5 amperes
30 KILOVOLTS
10 AMPERES
300 MILLIAMPERES
50 AMPERES
210 KILOWATTS
860 megacycles
81 kilowatts
3 watts
44.3 decibels
25 kilovolts
7.52 amperes
43 percent
120 milliamperes
10.9 megacycles
0.97 ampere
8.7 amperes
8.2 amperes
8.5 amperes
76 amperes
3.6 amperes

a specific application, write to Eitel-
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TENTATIVE DATA

6K50,000LQ

POWER-AMPLIFIER
L-BAND KLYSTRON

The Eimac 6K50,000LQ is a six-resonant-cavity, magneti-
cally focused, cascade amplifier klystron designed pri-
marily for CW high-power, broad-band communication service
in the frequency range of 720 to 980 megacycles,

When tuned for narrow-band operation, this tube type

will provide 10 kilowatts of CW r—f output power with a
power gain of more than 50 db. When tuned for broad-band
operation, this tube type will provide more than 6 kilo-

watts of CW r—f output power with a power gain of more
than 30 db and bandwidths of |5 to 20 megacycles between
the 3-db power points

The resonant cavities of the Eimac 6K50,000LQ have cy-
lindrical ceramic windows and are completed by tuning
boxes external to the tube. Klystron amplifier circuit
assemblies designed for use with this fube provide the re-
quired external tuning boxes, magnetic focusing frame, and
magnetic focusing coils, Such circuit assemblies also
provide both input and output coaxial-type radio-frequency
fittings.s 1In addition, these circuit assemblies include
an air-system socket which provides for cooling and mak-
ing connections to the electron-gun portion of the fube.

CHARACTERISTICS

ELECTRICAL

Filament: Tungsten

Vol tage - - - 8.0 volts
Current - - - 40 amperes
Maximum Starting Current - 80 amperes
Minimum Warm-Up Time - - 30 seconds
Cathode: Unipotential, Bombardment Heated
Vol tage - - - 2280 volts
Current - - - 0.7 ampere
Power - - - - |596 watts
2 Frequency Range - - - 720 to 985 mc
MECHAN ICAL
Operating Position - Vertical, cathode end up
Recommended Socket —- - - Eimac SK-110
R-F Coupling:
Input - - Type "N" coaxial fitfing
Output - - 3 |/8-inch coaxial line
Approximate Weights:
Net - - - - 63 pounds
Shipping - - - 390 pounds

(Effective 5-2-58) Copyright 1958 by Eitel-McCullough, Inc.

’ Indicates change from sheet dated 2-10-58
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P COOLING REQUIREMENTS

Vo lume Pressure Drop
Cathode (With Eimac SK-=I[10) - - B2 cfm air 5 inches H20
Fifth Cavity (Broad-Band Applications Only) - 50 cfm air .5 inches H20
Output Cavity - - - - - 50 cfm air .5 inches H,0
Drift-Tube Jackets (Series Connected) - | gpm water Il psi
Collector Assembly - - - 25 gpm water 28 psi
MAX IMUM RAT INGS
D-C BEAM VOLTAGE - - - - 20 MAX, KILOVOLTS
D-C BEAM CURRENT - - - - 2.5 MAX. AMPERES
D-C BODY CURRENT (CONTINUOUS) - - - 0. MAX. AMPERE
D—C BODY CURRENT (TUNING ONLY) - - 0. 15 MAX. AMPERE
D-C FOCUS-ELECTRODE VOLTAGE - - - -500 MAX. VOLTS
BOMBARDED CATHODE :
VOLTAGE - - - - 2400 MAX, VOLTS
CURRENT - - - - 0.75 MAX. AMPERE
POWER - - - - - 1600 MAX. WATTS
COLLECTOR DISSIPATION - - ~ - 50 MAX. KILOWATTS
TYPICAL OPERATION
Frequency - - - - - 880 880 megacycles
Output Power - - - - - 6.4 9 kilowatts
Bandwidth (3-db power points) - - - 20 |5 megacycles
Driving Power - - - - - | o7 2,3 watts
Power Gain - - - - - 35.6 35.9 db
D-C Beam Voltage - - - - 17 19.5 kilovolts
D-C Beam Current - - - - | .88 2,30 amperes
Beam Input Power - - - - 31.96 44,85 kilowatts
Beam—Power Efficiency - - - - 20 20 percent
D-C Body Current - - - - 50 50 milliamperes
D-C Col lector Current - - - - | .83 2.25 amperes
D-C Focus-Electrode Voltage - - - -175 -200 volts
Filament Voltage - - - - 8 8 volts
Filament Current - - - - 40 40 amperes
Bombarded Cathode:
Voltage - - - - 2280 2280 volts
Current - - - - 0.7 0.7 ampere
Power - - - - - 1596 1596 watts
P Collector Dissipation - - - - 24,7 34.88 kilowatts

APPLICAT ION

For additional information or information regarding a specific application,
write to the Application Engineering Department, Eitel-McCul lough, Inc., San
Bruno, California. All such requests will be handled confidentially and with-
out charge.

} Indicates change from sheet dated 2-10-58 Printed in U.S.A. 45975



EITEL-McCULLOUGH, INC.

S AN CARLOS, CALIFORNIA

TENTATIVE DATA

X626AC

PULSE-AMPLIFIER
L-BAND KLYSTRON

The Eimac X626AC is a three-cavity, pulse-amplifier klystron de-
signed for high-average-power pulse service at frequencies from 400
to 450 megacycles. This klystron will deliver a peak output power of
1.25 megawatts, at 75 kilowatts average power, with a narrow-band
power gain of 30 decibels.

All tuning is accomplished outside the vacuum envelope by means
of external resonant cavities which enclose the cylindrical ceramic
windows of the klystron. This design permits external cavity loading
for wide-band applications. For spares or replacements, only the
basic klystron, without cavities, need be purchased.

This klystron employs the Eimac Modulating Anode which provides
a convenient means for pulse modulating the output power without
changing the beam voltage. The electron-gun geometry is such that
the required beam current is obtained with a peak modulating-anode
voltage of only 52 kilovolts, at the rated beam voltage of 100 kilo-
volts.

Waveguide output coupling for the X626AC is achieved by means
of an adjustable iris in the output cavity.

Eimac Klystron Amplifier Circuit Assembly H-123B has been de-
signed for use with the X626AC to cover the specified frequencyrange.
This assembly includes a supporting structure, magnetic focusing
coils, tuning cavities, input load coupler, output waveguide transi-
tion, and a klystron socket.

CHARACTERISTICS
ELECTRICAL
Cathode: EMA, Unipotential
Minimum Heating Time - - - 10 minutes
Heater: Voltage (£5%) = = - - 7.5 volts
Current - - - - - 90 to 100 amperes
Maximum Starting Current - - 200 amperes
Getter: Voltage - - - - - -15.6 volts
Current - - - - - - 36 amperes
Modulating Anode Capacitance (to all other electodes):
DI‘Y = = = = = = 45 H,f_t.f
In Typical Circuit
(oil immersed) 125 to 150 e
Power Gain (Narrow Band) 30 decibels
Peak Output Power - - - - - -1.25 megawatts
Average Output Power . = = = 75 kilowatts

Frequency Range (H-123B Circuit Assembly)
400 to 450 megacycles

MECHANICAL

Operating Position - . - - - — - - =
R-F Input Coupling - - - - - - - -
R-F Output Coupling - = - - = = - = =
Weight (X626AC only) - - - - - - - -

(Effective 10-20-61) Copyright 1961 by Eitel-McCullough, Inc. Printed in U.S.A.

Vertical, Cathode Down
15/8 inch, 50-ohm line
WR-2100 Waveguide
590 pounds



X626AC

MECHANICAL cont.

Weight (H-123B Circuit Assembly) - - = = = - - 1780 pounds
Maximum Dimensions (X626AC)
Length - - - - - - - = = = = 118 inches
Diameter - - - - - - = = = = 18 inches
Maximum Dimensions (X626AC and H-123B Circuit Assembly)
Height - - - = = - = - - - - 120 inches
Width - . = = - — - - = = = 38 inches
Depth - - - = = = - - - - - 38 inches
Cooling: Oil, Water and Forced Air
Electron Gun: Immersed in Oil
Flow Rate Pressure Drop
Penultimate and Output Cavities 250 cfm 3 inches HZO
Four Drift-Tube Sections in Series 5 gpm 5.5 psi
Collector 50 gpm 26 psi
MAGNETIC  UIL POWER-SUPPLY REQUIREMENTS
Prefocus Coil: Voltage - = = - - - - - - 0 to 60 volts
Current = - — - - = = = - 0to?2 amperes
First Body Coil: Voltage = = = = = - - - - 0 to 100 volts
Current B - = = = — - - - 0to?2 amperes
Each of Three Body Coils and Collector Coil: Voltage = = - 0 to 150 volts
Current - - - 0tob6 amperes
MAXIM UM RATINGS
D-C BEAM VOLTAGE - - - - = - -~ - - - 110 KILOVOLTS
PEAK BEAM CURRENT - = - = = = = = = = 36.5 AMPERES
PEAK MODULATING-ANODE VOLTAGE - - - - - - - 66 KILOVOLTS
AVERAGE D-C BODY CURRENT — - - = - = = - 150 MILLIAMPERES
A-C GETTER CURRENT - - = = = = = = = = 50 AMPERES
COLLECTOR DISSIPATION - = - - - B — B - 240 KILOWATTS
SEAL TEMPERATURES - ~ - ~ - = - = - 175 DEGREES C
D-C FOCUS-ELECTRODE VOLTAGE = = - = = = -500 VOLTS
TYPICAL OPERATION, NARROW-BAND, PULSE AMPLIFIER
Frequency — - — = = - = = - 425 megacycles
D-C Beam Voltage = = - = = - - - - 100 kilovolts
Peak Modulating-Anode Voltage - - = - - - - 52 kilovolts
Peak Beam Current - - = = = = = = 32:5 amperes
Average D-C Body Current - = - - - - - - 130 milliamperes
Peak Output Power = - - — . ~ — -~ = 1,25 megawatts
Average Output Power - = = = = = = = = 75 kilowatts
Peak Drive Power = = = = - - - - - 1:28 kilowatts
Power Gain = = - - - - - - — 30 decibels
Peak Beam Power Efficiency - - = = = = - = 38.4 percent
Focus-Electrode Voltage = = = = - - - - -50 volts
Pulse Width - - — = - — - ~ - - - 2000 microseconds
Pulse Repetition Rate - - = = = = = = = 30 pulses/second
Duty - - - - - - = - - - — 0,06
Electron-Gun Microperveance = = - - = = = 2.6
Beam Microperveance - - - - = = — = ~ 0.98
Magnetic-Coil Currents
Prefocus Coil - = - = = = - - - - 1.4 amperes
First Body Coil - - - - = - - - = 1.0 ampere
Second, Third & Fourth Body Coil and Collector Coil (each) 4.0 amperes

For additional information or information regarding a specific application write to

Eitel-McCullough, Inc., San Carlos, California.
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TENTATIVE DATA

X100

PULSE AMPLIFIER

S-BAND KLYSTRON

The Eimac X700 is a four cavity, magnetically focused, pulse amplifier
klystron designed for use under severe environmental conditions. This
klystron will deliver apeakoutput power of 20 kilowatts, at 1 kilowatt aver-
age power, atfrequenciesfrom 2400 to 2900 megacycles. Typical power gain
is 40 decibels.

This klystron employs the Eimac Modulating Anode which provides an
effective means of pulse modulating the output power without changing the
beam voltage. The electron-gun geometry is such thatthe modulating anode
voltage is only 50% as great as the beam voltage.

The resonant cavities of the X700 are an integral part of the klystron
but are completed and tuned outside the vacuum envelope.

Waveguide output coupling for the X700 is achieved by means of an
adjustable iris in the output cavity.

The associated magnetic circuitry for the X700 includes a supporting
structure, focusing coils, extension tuning controls, and a waveguide

transition.
CHARACTERISTICS
ELECTRICAL
Cathode: Oxide Coated, Unipotential
Minimum Heating Time - - - 5 minutes
Heater: Voltage (+5%) - - - - - 7.5 volts
Current - - - - - 5.5 amperes
Maximum Starting Current - - 11 amperes
Typical Power Gain - - - - - - - 40 decibels
Peak Output Power - - - - - - - 20 kilowatts
Average Output Power - - - - - - 1.0 kilowatt
Frequency Range - - - = = = - 2400 to 2900 megacycles
MECHANICAL

Operating Position Vertical, Cathode up

RF Input Coupling - - - - - - - - 50-ohm TNC
RF Output Coupling - - - - - - - - WR-284 Waveguide
Weight (X700) - - - - - - - = 39 pounds
Weight (Circuit Assembly) - - - - - - = 160 pounds
Maximum Dimensions (X700)
Length - - - - - - - - - - = 24 inches
Diameter - - - - - - - - - 7 inches
Maxmum Dimensions (X7OO and circuit assembly)
Length - = = = = = - - - - - 24 inches
Diameter - - - - - - - - - - 1.7 inches
Cooling: Forced Air Flow Rate
Body - = = = = - - m = = e - - 100 cfm
Collector - - - - - - - - - - - 100 cfm

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS

Prefocus Coil: Voltage - - - - - - - - 0 to 40
Current - - - - - - - - - - - - - - 0Oto 2
Each of Two Body Coils:
Voltage - - - - - - - - - - - - - - 0t40
Current - - - - - - - - - - - - = - 0to10
Collector Coil: Voltage - - - - - - - - - - - - - - 0to50
Current - - - - = - = = - - = - - - 0to 5

(Effective 4-25-61) © Copyright 1961-1964 by Eitel-McCullough, Inc.

Pressure Drop
1.5 inches H,0
1.5 inches H50

volts
amperes

volts
amperes
volts
amperes



_ @ X700

MAXIMUM RATINGS

DC BEAM VOLTAGE - - - - -
PEAK BEAM CURRENT - -

PEAK MODULATING-ANODE VOLTAGE

AVERAGE DC BODY CURRENT - -
COLLECTOR DISSIPATION - - -
DC FOCUS-ELECTRODE VOLTAGE -

TYPICAL OPERATION,

Frequency - - - - - - - -
DC Beam Voltage - - - - -
Peak Modulating-Anode Voltage
Peak Beam Current - - - - -
Average DC Beam Current - - -
Average DC Body Current - - - -
Peak Output Power - - - - -
Average Output Power - - - -
Peak Drive Power - - - - -
Power Gain - - - - - - -
Peak Beam Power Eff1c1ency - -
Focus-Electrode Voltage - - -
Pulse Width - - - - = - =
Pulse Repetition Rate - - - -
Duty - - = o= om = =
Magnetic C011 Currents
Prefocus Coil - - - - -
First Body Coil - - - - -
Second Body Coil -
Collector Coil - - - - -

= = = = = = o= o= o= g KILOVOLTS
- = = - = = = - = - 365 AMPERES
14 KILOVOLTS
50 MILLIAMPERES
R 1 1 4 WATTS
= = = omom om om & = = ==500 VOLTS

NARROW-BAND, PULSE AMPLIFIER

= = o= = = = = = = 1= = 2500 megacycles
- - - - - - - 21 kilovolts
e s B - - - - 10.5 kilovolts
- - - - - - - - - - - 277 amperes
- - - - - = - - = = -0.138 ampere
= w om o= e o= e e o me m 25 milliamperes
= = = = = = = = = = = 21,5 kilowatts
- - - - = - - = - - = 1.07 kilowatts
e 2 watts

T 6 ) decibels
- - = - - - e - - - - 37 percent
. = o= o = = = o= o= = =100 volts

= = = = 50 microseconds
- - - - - - - - - 1000 pulses/second

S e e o e = e o= s e 0.05

s ) amperes
= = = &= = = = = = = = 70 amperes
- - - - - - - = - - =70 amperes
- - - - - - - - - - - 3.2 amperes

For additional information or information regarding a specific application write to Eitel-
McCullough, Inc., 301 Industrial Way, San Carlos, California.



X180

PULSE AMPLIFIER
L-BAND KLYSTRON

The Eimac X780 is a pulse-amplifier klystron designed to operate at
frequencies from 1235-1365 megacycles. This klystron will deliver a peak
output power of 2.5 megawatts at 75 kilowatts average power, with a

minimum saturated gain of 35 decibels. The small signal gain is in excess
of 50 decibels.

Four integral cavities are used in the X780. The RF input and output
coupling circuits are of the fixed broad-band type, optimized at maximum
power. The output window is a thick beryllium oxide disc which will with-
stand severe abuse. The electron gun utilizes a confined flow configuration
which results in a stable beam and non-critical focusing adjustments.

This klystron employs the Eimac Modulating Anode which provides a
convenient means for pulse modulating the output power without changing
the beam voltage. Also incorporated are two built-in vacuum pumps. One
consists of an active titanium getter. The other is an ion pump which main-

tains a low vacuum pressure and provides for continuous monitoring of
this pressure.

A focusing electromagnet and klystron supporting structure, Catalog
Number H-145, has been designed for use with the X780.

CHARACTERISTICS
ELECTRICAL
Cathode: EMA, Unipotential
Minimum Heating Time - - - - - - . - .
Heater: Voltage (=5%) - - - - - - - - - -+ .
Current - - - - - - - - o - . o
Maximum Starting Current- - - - - - - - -
Getter: Voltage (AC nominal) - - - - - - - - - .
Current - - - - - - - - - - . .
Power Gain (minimum narrow band) - - - - - - - -
Peak Power Output - - - - - - - - - . -

Average Power Output- - - - - - - - - . - .

10 minutes
7 volts
90 amperes
180 amperes
- volts
20 amperes

35 decibels
2.5 megawatts
75 kilowatts

Frequency Range - - - - - - - . - - . . 12351365 megacycles

Phase: Beam Voltage Sensitivity - - - - - - - - -

Ion Pump:
Voltage DC - - - - - - - - - - - - -
Current (0.1 megohm limiting resistor)- - - - - - -
Beam Microperveance - - - - - - - - - - - -
Electron Gun Microperveance - - - - - - - - - =

Input VSWR (maximum) - - - - - - - - - -

(Effective 7-15-65) Copyright 1965 by Eitel-McCullough, Inc. Printed in U.S.A.

0.006 degree/volt

4000 volts
10 milliamperes
1.5
2.5
1.5:1
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MECHANICAL
Operating Position R Vertical, Cathode End Down
RF Input Coupling - - - - - - - EIA standard RS 225, 78" rigid coaxial fitting
RF Output Coupling - - - - - - - - - - - - - - RG69/U Flange
Approximate Weight (tube only) - - - - - - - - - - 400 pounds
Approximate Weight (H-145 Magnetic Circuit) - - - - - - - 1500 pounds
Cooling: Oil and Water

Cathode — Immersed in Oil Flow Rate Pressure Drop

Collector - - - - - - - - - - - - - -  60gpm 40 psi

Klystron Body - - - - - e e e e e 5 gpm 25 psi

Electromagnet - - - - - - - - - - - - 2 gpm 30 psi

Fittings: Collector — Hansen B12 HK

Body — Hansen B4-K26
Electromagnet — Hansen B4-H26

Maximum Overall Dimensions (Klystron & Electromagnet):

Length - - - - - - - - - - - - - - - 71 inches

Diameter T R R 24 inches
Electromagnet Power Supply Requirements - - - - - - - - 25 kilowatts
MAXIMUM RATINGS
DC BEAM VOLTAGE - - - - - - - - - - - - - 120 kilovolts
PEAK BEAM CURRENT - - - - - - - - - - - - 625 amperes
PEAK MODULATING ANODE VOLTAGE - - - - - - - - 88 kilovolts
AVERAGE DC BODY CURRENT - - - - - - - - - - 150 milliamperes
AC GETTER CURRENT - - - - - - - - - - - - 45 amperes
COLLECTOR DISSIPATION - - - - - - - - - - - 250 kilowatts
SEAL TEMPERATURES - - - - - - - - - - - - 175 degrees C
LOADVSWR - - - - - - - - - - - - - - -15:1
TYPICAL OPERATION, NARROW-BAND PULSE AMPLIFIER
Frequency e 1295 1295 megacycles
DC Beam Voltage - - - - - - - - - - - 100 115 kilovolts
Peak Modulating-Anode Voltage S 73.5 83.5 kilovolts
Peak Beam Current - - - - - - - - - - 41.8 58.6 amperes
Average DC Body Current - - - - - - - - - 90 100 milliamperes
Peak Output Power S 1.485 2.515 megawatts
Average Output Power - - - - - . - - - - 89 75.5 kilowatts
Peak Drive Power - - - - - - - - - - . 0.475 0.790 kilowatts
Power Gain - - - - - - - - - . - - 35 35 decibels
Peak Beam Power Efficiency - - - - - - - - 35.6 36.8 percent
Pulse Width - - - - - - - - - . . . 2 1 millisecond
Pulse Repetition Rate - - - - - - - . - . 30 30 pulses/second
Duty - - - - - - - - - - - . - - 0.06 0.03 percent

For additional information regarding a specific application,
write to Eitel-McCullough, Inc., San Carlos, California.
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EITEL-McCULLOUGH, INC.

S A N CARLOS, CALIFORNILA

The EIMAC X841D is a pulse amplifier klystron designed for broadband
high average power pulse service at frequencies from 400-450 megacycles.
This klystron will have a 5%, fixed-tuned band-width anywhere within this
frequency range and will deliver a minimum peak output power of 2.5
megawatts, at 150 kilowatts average power, with a minimum power gain
of 33 decibels.

Six integral cavities are used in the klystron. The output circuit mates
to a 648 inch transmission line.

This klystron employs the EIMAC Modulating Anode which provides
a convenient means for pulse modulating the output power without chang-
ing the beam voltage. The electron-gun geometry is such that a typical
switching voltage of 75 kilovolts is required for the modulating anode to
provide the specified beam current, at the rated beam voltage of 115 kilo-
volts. The equivalent modulating anode impedance is approximately one
megohm.

The tube incorporates a built-in ion pump and gauge which maintains
a low gas pressure, and also provides a means for continuously monitoring
this pressure.

Catalog Number H-150 has been assigned to the magnetic circuitry for
this tube.

CHARACTERISTICS
ELECTRICAL

Cathode: Unipotential, oxide coated
Minimum Heating Time -

Heater: Voltage (maximum) - - - - - - - - . -
Current (maximum) - - - - - - - . . .

Power Gain (minimum) - - - - - - . - . . .
Peak Power Qutput - - - - - - - - - . . .
Average Power Output- - - - - - - - - . . .
Phase shift as a function of beam voltage - - - - - - -

15 minutes

30 volts
35 amperes

33 decibels
2.5 megawatts
150 kilowatts

0.006 degree/volt

Ion Pump: Voltage - - - - - - - - 3,000-4,000 volts dc

Current (0.1 megohm limiting resistor) - - - - -
Beam Microperveance - - - - - - - - - . - .
Electron Gun Microperveance - - - - - - - . - -

(Effective 6-1-65) © Copyright 1965 by Eitel-McCullough, Inc.  Printed in U.S.A.

10 milliamperes
1.6
3.0



—@ X841D

MECHANICAL

Operating Position - - == - =
Input Coupling (rf) - - - - - - .
Output Coupling (rf) - - - - - - -
Approximate Weight (tube only) - - - -
Approximate Weight (H-150 Magnetic Circuit) -

Vertical, Cathode End Down
- UG 22/U, Type N
68" Coax
- - 1,000 Pounds
- - 1,200 Pounds

Cooling: Oil and Water (Max Water Inlet Temp of 45°C)

Cathode — Immersed in Oil Flow Rate  Pressure Drop

Collector - - - - - - - - - - - - -  -120gpm 65 psi

Klystron Body - - - - - - - - - - - - 10gpm 65 psi

Electromagnet - - - - - - - - - - - .  5gpm 65 psi
Maximum Overall Dimensions (Klystron and Electromagnet):

Length - - - - - - - - - - - - - - - . 130 inches

Diameter e 26 inches

Greatest Extending Radius = = = =

ELECTROMAGNET POWER
Each of 3 supplies- - - - - - - -
Each of 2 supplies- - - - - - - -
Each of 3 supplies- - - - - - - -

MAXIMUM
BEAM VOLTAGE (dc) S
PEAK BEAM CURRENT - - - - -
PEAK MODULATING ANODE VOLTAGE - -
AVERAGE MODULATING ANODE CURRENT -
AVERAGE BODY CURRENT

16-5/16 inches

SUPPLY REQUIREMENTS

75 volts at 10 amperes
150 volts at 10 amperes
- 300 volts at 10 amperes

RATINGS
115 Kilovolts

66 Amperes
78 Kilovolts
- 20 Milliamperes
200 Milliamperes

PULSE WIDTH - - - - - - - - - - - - - 2000 Microseconds

COLLECTOR DISSIPATION - - - - - - - - - - 450 Kilowatts

DUTY CYCLE - - - - - - - - - - - - - .06

SEAL TEMPERATURES - - - - - - - - - - - 150 Degrees C

LOAD VSWR - - - - - = - - - - - - 1.5:1

INLET WATER PRESSURE S 100 PSIG
TYPICAL OPERATION, BROAD-BAND PULSE AMPLIFIER

Center Frequency - - - - - - - - - - - - - 425 Megacycles

Beam Voltage - - - - - - - - - - - - 112 Kilovolts dc

Peak Modulating-Anode Voltage - - - - - - - - - 74 Kilovolts

Peak Beam Current - - - - - - - - - - - . 60 Amperes

Average Body Current - - - - - - -
Peak Output Power - - - - - - .
Average Output Power
Peak Drive Power - - - - - - - .
Power Gain - - - - - - - - -
Peak Beam Power Efficiency - - - - -
Pulse Width - - - - - - - . .
Pulse Repetition Rate - - - - - - .
Duty - - T
Bandwidth (1 db) = 8 & & e = =
Load VSWR - - - - . . . . .

60 Milliamperes dc
- 2.5 Megawatts
- 150 Kilowatts
500 Watts
37 Decibels
40 Percent
- 2000 Microseconds
30 Pulses per second
.06
25 Megacycles
1.2:1

For additional information or information regarding a specific application, write to Eitel- -McCullough,

Inc., 301 Industrial Way, San Carlos, California.
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POWER AMPLIFIE!
HLYSTRON

e

The X830 is the most recent product of the Eimac High Power Microwave Tube
Laboratory. It is the first of a series of Eimac X-band power klystrons which will ulti-
mately include tubes at all commonly used power levels,

Fonr integral cavities are used in the X850. Each tube is pretuned at the laboratory
to the frequency chosen by the user, within the 7.125 to 8.3 kMe¢ band.

The X850 is intended especially for use in space age applications including missile
and satellite tracking systems, radar astronomy, and space communications.

The electron gun of the X850 utilizes a convergent confined flow field which re-

sults in non-critical focusing adjustments and produces a stable, quiet beam. This elec-

. tron gun is rugged in structure and completely enclosed in a metal shield with integral,
shiclded, connecting leads, to reduce the high-voltage hazard to a minimum.

Fixed input and output couplings are used in the X850. The output window is a

T
thick beryllium oxide dise. Unusual stability, for this power and frequency, is achieved td 1
»

rot 15e of i ‘ed body cooling. A
( L through the use of improved body cooling f ;
N y . . . - . . 1 : }
"r The superior bandwidth of this klystron, 35 Mc minimum, and low beam voltage § dit ¢
3 are due to high perveance design. Exceptionally high convergence of the electron gun, rE 3
e : =
50:1, means very low cathode emission density resulting in long life expectancy. L S
¥

A focusing electromagnet and klystron supporting structure, Catalog Number
H-160, has been designed for use with the X850. Only one power supply is required
for the electromagnet,

CHARACTERISTICS o

. &
FLECTRICAL %
Heater: VYoltage - - - 10 volts gr"'

Current . . . 3.0 amperes ;:1’

Maximum Starting Current 6.0 amperes ¥

Cathode: Impregnated, Unipotential :

Heating Time - - 5 minutes :

Power Gain - . - - 43 decibels :

Output Power . - - - 20 kilowatts ,

Frequency Range - . -« 7.125408.5 kilomegacycles
" i
¢ "4%. (Effactive 3.5-82) Copyright 1962 by Eitel-McCullough, Inc. bﬁ
o WALMORE ELECTRONICS
LIMITED

. 1115 BETTERTON STREET,

DRURY LANE, LONDON, Y¥.C.2,,

TVEMPLE BAR 0201.5
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MECHANICAL (continued)

Operaﬁng Position
. RF Coupling:

Input - -
Output -
Dimensions:

Klystron only

H-160 Electromagnet:

Length -

Width -

Depth -
Weight:

Klystron only

H-160 Electromagnet -

Cooling: Water and Forced Air

Cathode -

. Klystron Body and Electromagnet

Klystron Collecto

r

Any

- - WR-112 Waveguide
- - WR-112 Waveguide

ELECTROMAGNET POWER-SUPPLY REQUIREMENTS

‘h’ol?age - = - -
Current . - “ -

DC BEAM YOLTAGE -
RPC BEAM CURRENT .

-

DC BODY CURRENT (with RF drive)

COLLECTOR DISSIPATION
INLET WATER PRESSURE

.a"'requency . - -

= Output Power' - -
Driving Power . -
Power Gain - & %
DC Beam Voltage - -
DC Beawi Current . -

Beam Power Efficiency -
DC Body Current - -
3 db bandwidth . -

The Eimac EMT778 Traveling Wave

- b6x7x25 inches
N 17 ~inches
- 18 inches
- 12 inches
- 20 Ibs
- 200 Ibs
Flow Rate Pressure Drop

- 5 cfm free
- 2 gpm 100 psi
- 8.5 gpm 45 psi
- 50 volts

- 25 amperes

- 22 KILOYOLTS

- 3.5 . AMPERES

. 80 MILLIAMPERES

- 70 KILOWATTS

- 120 PSI

- 7.6 kilomegacycles

- 22 kilowatts

- 1 watt

- 43 decibels

- 20 kilovolts

- 3.1 amperes

- 35,5 percent

- 40 milliamperes

- 35 megacycles

Tube in recommended as a driver for this klystron,

For additional information or information regarding a specific application, write to Eitel-McCullough, Inc., Sun

.Curlos. California.
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PULSE AMPLIFIER
BAND KLYSTRON

The Eimac X3002 is a three-cavity, magnetically focused, pulse
amplifier klystron. Designed for use at frequencies between 1235 and 1365
megacycles, this klystron will deliver a minimum peak output power of 4
kilowatts with a power gain of at least 23 decibels during long-pulse service.

Tuning for the X3002 is accomplished by means of external resonant
cavities which enclose the cylindrical ceramic windows of the klystron. This
design permits an unlimited number of tuning cycles without risk of damage

to the vacuum seals.

Eimac Klystron Amplifier Circuit Assembly H-147 is provided for use
with the X3002 to cover the frequency range of 1235 to 1365 megacycles.
This assembly includes a klystron supporting structure, focusing coils, ex-
ternal cavities, and adjustable load couplers for the input and output cavities.

CHARACTERISTICS

ELECTRICAL
Cathode: Unipotential

Minimum Heating Time
Heater: Voltage (5% )

Current -
Minimum Power Gain

Minimum Output Power

Frequency Range -

Phase Shift as a Function of Beam Voltage

MECHANICAL
Operating Position

Coupling (rf): Input
Output

Cooling: (20 degrees C inlet

Body -
Collector

X3002 Length -
X3002 Diameter
X3002 Weight
H-147 Height -
H-147 Diameter
H-147 Weight

(Revised 7-15 65) © Copyright 1965 by Varian Associates

air at sea level)

1235 to 1365

0.0005

5 minutes
7.5 volts
5.5 amperes
23 decibels
4 kilowatts
megacycles
degrees/volt
- - - - Vertical, cathode end up
- - - - Type “N”, Coaxial Fitting
- - - - 7 inch, 50-ohm coaxial
Flow Rate Pressure Drop
- - - 100 cfm 1.5 H,O
- - - 150 cfm 1.6” H:0
- - - - - - - 27iaches
- - - - - - - b3inches
- - - - - - - 23pounds
- - - - - - 15 inches
- - - = = - - 18 inches
- - - - - - - 155pounds
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— @‘ X3002

Body Coil - -
Prefocus Coil -

FOCUS COIL POWER SUPPLY REQUIREMENTS

Frequency g = = = =
Peak Output Power - - -
Power Gain - - - - -
Beam Voltage- - - - -
Peak Beam Current - - -
Peak Modulating Anode Voltage

Focus Electrode Voltage - -
Pulse Length - - - - -

Duty - e = = = =
Efficiency - - - - -

- - - - Variable to 200 volts, 3 amperes maximum
- - - - Variable to 25 volts, 1.5 amperes maximum

TYPICAL OPERATION
Pulse Amplifier

- - - - - - 1300

R T 23
5 A B e = = 13
- A e e e . 1.12
- - 5.0

- - - - - - _50
- - - - - - 2000

1300
3.2
23
10
0.91
4.0
—50
2000

40

megacycles
kilowatts
decibels
kilovolts dc
amperes
kilovolts

volts
microseconds

percent
percent

For additional information or information regarding a specific application, write
to Eimac Division, Varian Associates, 301 Industrial Way, San Carlos, California



Tentative Data

(Effective 11-1-65) Copyright 1965 by Varian Associates

% EIMAC X3034
. ® # f‘és@m%m of Varian &ﬁ%{}?i&ﬁ&% POWER AMPLIFIER
: S-BAND
(1.1 KW CwW)
TWT
The Eimac X3034 is a power-amplifier TWT intended for use in
broadband communications systems. It is designed to operate at frequencies
from 1.7 to 2.1 gigacycles with a minimum output power of 1.1 kilowatts.
The electron gun of this TWT has a confined flow configuration which
makes focusing adjustments unnecessary and produces a stable beam.
Excellent isolation between input and output is assured through the use of
terminated severed circuits. This TWT incorporates the Eimac Modulating
Anode which provides a versatile means for controlling the beam.
Eimac electromagnet assembly Type Number H-199 has been designed
for use with the X3034.
CHARACTERISTICS =)
ELECTRICAL
AN Cathode: Impregnated, Unipotential
Heating Time S 5 Min
Heater: Voltage (=5%) - - - - - - - -« = - -« - - 5.6 Vac or Vdc
Current (Nominal) T T T 3.8 Aac or Adc
Power Gain (Saturated) - - - - - - - - - - - - - 20 db
Power Gain (Small Signal)- - - - - - - - - - - - - 25 db
Output Power - - - - - - - - - < - - - - - - 1.1 kW
Frequency Range - - - - - - - - - - - - - - -1721Ge
Maximum Power Variation in any 50 Mc band (Note1) - - - - - - 1db
MECHANICAL
Maximum Dimensions:
Length - - - - - - - - - - - - - - - - - 34%inches
Width - - - - - - - - - -4 - - - - - - - T4 inches
Depth - - - - - - - - - - - - - - - - - T¥%inches
Weight (Including Electromagnet) - - - - - - - - - - - - 160 pounds
Input Coupling (rf) - - - - - - - - - - - - - - Type N Coaxial
Output Coupling (rf) - - - - - - - - - - - 78" coaxial, EIA STD RS-225
Mounting Position- - - - - - - - - - - - - - - - - - Any
Cooling: Forced Air and Water Flow Rate Pressure Drop
Cathode - - - - - - - - - - - - 2(1) Cﬁ?n 5fgeeSi
- ggﬁictor S T S ng logsi
Electromagnet - - - - - - - - - - 1.5 gpm 40 psi

Printed in U.S.A.




— @ X-3034

ELECTROMAGNET POWER SUPPLY REQUIREMENTS

- - Adjustable to 50 Vdc at 10 Adc
- - Adjustable to 35 Vdc at 7 Adc

Upper Coil - - - -
Lower Coill - - - -

BEAM VOLTAGE -
BEAM CURRENT - - -
BEAM INPUT POWER -
BODY CURRENT - - -
COLLECTOR DISSIPATION
LOAD VSWR - - - -

WATER INLET TEMPERATURE

Frequency S
Beam Voltage - - - -
Beam Current- - - -

TYPICAL OPERATION

Mod Anode Voltage (with respect to cathode)

Body Current - - - -
Drive Power - - - -
Output Power - - - -
Gain - - - - -

Electromagnet Currents
Upper Coil - - -
Lower Coil - - -

NOTE:

RATINGS

1.7
124
0.84
10.0
13
10
1.25
20.9

1.8
12.4
0.84
10.0
13
10
1.47
21.6

(1) Beam Voltage may be optimized for each 50 Mc segment.

1.9
10.6
0.78
9.7
17
10
1.47
21.6

2.0
10.6
0.78
9.7
17
10
1.43
21.5

13 kVdc
1 Adc
11 kW
25 mAdc
11 kW
1.9:1
50 °C
2.1 Gc
10.6 kVdc
0.78 Adc
9.7 kVdc
17 mAdc
10 W
1.36 kW
21.3 db
9.5 Adc
6 Adc

(2) In the event of rapid change in VSWR such as caused by a transmission line arc, the rf drive
must be removed in 20 milliseconds. It is recommended that an isolator be inserted in the
output line between a re-active filter and the TWT.

(3) The nominal input and output impedances are designed to work into 50 ohm transmission lines,
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— X-3034
30§ o R.F.INPUT _CONNECTION, MATES wiTH
& SPINNER  CO. ® 2939 (M) OR * 2938 (v)
OR EQUIVALENTS, Z:50A
2572 - NOT SUPPLIED |
I 7
. 315 2 ; E IOADIA. ]
3 A 192 52 o " B8
| _SOLENOID CONNECT!
——?ﬁ:\;‘;:gb i | Tates WITH AMPHENOL (O,
-y FTING | | 0 - o
) TYPE N~ CONNECLTIONS | e Bat | PLUG® MS-31066-20-4S
M 3 REQR
\\ QUTRIT s&vsx7
A\ TerRMATION/ |
. =7 |
11 DIA. fa ~ B TUBING
—t - SO —

INPUT™ SEVER
TERMINATION
BIRD #8110

2

2l

4

MODULATING ANODE LEAD - GREEN
HEATER-CATHODE LEAD - BROWN

HEATER LEAD
YELLOW

RE OUTPUT -

& co-axiaL

_R.F. OUTPUT CONNECTION =
TIATES WITH__SPINNER CO. ? goaT(M)

FLANGE E.LA STD.

RS-2725 oR *5119 (V) OR EQUIVALENTS.

z= 505

Z:50n  i3/a0 LINE (\EC. 80-17)

GROUNTD CONNECTION

_SOLENOID _COOLANT CONNECTIONS=
MATES WITH_ TMPERIAL CO.

L Fex FITTING *GO-FL SLEevE
% Awp

2L1-Fu NUT 2 REQ.

GROUND CONNECTION

COLLECTOR COOLANT
MATES WITH IMPERIAL

CO. L FLEX FITTING
'_GO-F\. SLEEVE AND
fLI-FL NUT - 2REQ.

R.E. DRIWVE—~

€ NOT SUPPLIED
ALL DIMENSIONS ARE. NOMINAL, IN INCHES,
: X-3034 AND H-199
3
S
303
2
%%
5 -3 . 3.
3% 9% i 52 -
|
LIFTING HANDLES R.E INPUT CONNECTION=, |
2 REQR'D MATES WITH SPINNER 3
oF 2939(H) oR
PE"N" #2938(V) OR EQUW. OUTRITEVER <
CaNNECTIONS Z-5%0 A NOT TERATION N
SUPPLIED \
4i\>m
-
N »
INPUT_POLE PIECE 1oyt poLe plECE —
[
23

HEATER - CATHODE _ LEAD -
HEATER

LEAD - VYELLOW

Nore!
—_—
ALL TIMENS

MOCDULATING ANODE LEAD - GREEN

BROWN INPUT SEVER
TERMINATION

BIRD,¥ 8710

IONS ARE NOMINAL G IN INCHES.

X-3034 TWT

R OUTPUT
T CO-ARIAL  FLANGE

3 ELA. STO. RS-225
Z:50n

BODY COOLANT
COMNECTIONS, MATES WITH
IMPER/AL__CO. i FLEX FITTING
“Lo-FL siteve AND
4l- FL NUT - 2 REQ.




Tentative Data

Eimac Xalo4

2.5 KW
POWER AMPLIFIER
C-BAND KLYSTRON

The Eimac X3054 is a five-cavity, air-cooled power amplifier klystron
tunable over the frequency range of 5.925 to 6.425 gigacycles. It will deliver
a minimum CW output power of 2.5 kilowatts with a minimum power gain
of 50 decibels and a minimum 1 db bandwidth of 20 megacycles.

The very high gain and efficiency of this klystron make it particularly
attractive for transportable equipment.

A common air inlet is used for collector and body cooling. Improved
collector cooling is achieved through use of an integral plenum chamber
which encloses the collector.

This klystron is focused with a permanent magnet and an auxiliary
low voltage collector coil.

Both input and output rf couplings of the X3054 are fixed. The only
adjustments required are the tuning of the cavities.

CHARACTERISTICS
ELECTRICAL

Cathode: Impregnated, Unipotential

Heating Time - - - - - - - . . . . . . 5 minutes
Heater:

Voltage (£5% ) -
Current (nominal)

5.75 volts
3.7 amperes

Power Gain - - - - . - - - . . . . . . . . 50  decibels
Output Power - - - - - - . . . . . . . . . . 925 Kkilowatts

Frequency Range - - - - - - - . . . . . 5.925-6.425 gigacycles

(Effective 7-15-65) Copyright 1965 by Varian Associates Printed in U.S.A.
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MECHANICAL

Maximum Dimensions
Length
Width

Depth

Weight

Input Coupling (rf)
Output Coupling (rf)
Maximum Tuner Start Torque

Maximum Tuner Stop Torque

Mounting Position -
Cooling: Forced Air (25°C at sea level)

Body and Collector
Collector Coil Power Supply Requirements

BEAM VOLTAGE (dc)
BEAM CURRENT (dc)

BEAM INPUT POWER

BCDY CURRENT WITH RF DRIVE (dc)
COLLECTOR DISSIPATION

LOAD VSWR -
TEMPERATURE OF BODY AND TUNER FINS -
TEMPERATURE OF COLLECTOR -

Frequency

Output Power -

Driving Power

Gain

Beam Voltage -

Beam Current

TYPICAL

Beam Power Efficiency -

1 db Bandwidth

Body Current -

Collector Coil Current -

MAXIMUM RATINGS

- - - 17%  inches
- - - 16%  inches
- 2 - 15%  inches
- - - 120 pounds
- - UG-344/U flange
- - UG-344/U flange
- - - 30 in-oz
- - - 100 in-oz
- - - any

Flow Rate Pressure Drop
- 175c¢fm 1.2 in. H:O

40 volts at 9 amperes

OPERATION — TUNED FOR BROADBAND OPERATION

- 8.5 kilovolts
- 0.85 ampere
- 6.5 kilowatts
- 70 milliamperes
- 6.5 kilowatts
- 1.5:1

- 150°C

- 250°C

- 6175 megacycles
- 2.7 kilowatts
- 8 milliwatts
- 56 decibels
- 8.2 kilovolts dc
- 0.74 ampere dc
- 44 percent
- 24 megacycles
- 40 milliamperes dc
- 7 amperes dc

For additional information or information regarding a specific application, write to
Eimac, a Division of Varian Associates, 301 Industrial Way, San Carlos, California



Tentative Data

X3069

POWER AMPLIFIER
S-BAND KLYSTRON

EI MAC

The EIMAC X3065 is a conduction cooled, electrostatically focused,
power-amplifier klystron designed to operate at frequencies from 2100 to
2110 megahertz. It will deliver a minimum output power of 200 watts with
a minimum power gain of 40 decibels. The X3065 is intended for use in
applications where light weight and compactness are essential.

FEATURES

ELECTROSTATIC FOCUSING

FIVE INTEGRAL CAVITIES

LOW NOISE LEVEL

FIXED INPUT AND OUTPUT COUPLING
INSTANT FAULT RECYCLING

CHARACTERISTICS
ELECTRICAL
Frequency S 2100-2110 MHz
Minimum Output Power - - - - - - - - . . . . . 200 W
Minimum Power Gain - - - - - - - s = = s &8 = = 40 db
Cathode: Oxide, Unipotential
Starting Time T T 1 minute
Heater: Voltage - - - - - - - . - - oo 7 Vac
Current - - - - - - .. e 1.0 Aac
Maximum Starting Current - - - - - - . . . . . 2 Aac
MECHANICAL
Operating Position - - - = - - - & - -4 4 -4 4 <« - = - Any
Cavity Tuning Torque (maximum)- - - - - - - - - - . 1 inch pounds
Cooling - - - - - - - - - . - - - e - e - By Conduction
Maximum Dimensions:
Length - - - - - - - - - - - . . - . . . 6.5 inches
width - - - - - - - - - . - . - - - - - 6.50inches
Depth - - =~ = = = & = s = = = & = = & = 5.5 inches
Input rf coupling - - - - - - - . - - . . . - .  Connector TNC
Output rf coupling - - - = - - 4 - - <« -4 - - = - - TypeN
Weight - - - - - = . = - = = = = = = - - - - 5 pounds

(Revised 7-15-66) © 1966 Varian Printed in U.S.A.
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BEAM VOLTAGE -
BEAM CURRENT -

BEAM INPUT POWER
COLLECTOR DISSIPATION

MAXIMUM RATINGS

CATHODE SEAL TEMPERATURE - - - - - - - -

LOAD VSWR -

Frequency -

DC Beam Voltage -

DC Beam Current -

Driving Power
Output Power -

Gain - -

Beam Power Efficiency

TYPICAL OPERATION
A — Tuned For Maximum Efficiency

(without collector depression) - - - - - - - -

Beam Power Efficiency

(with collector depression)

3 db Bandwidth

Frequency -

DC Beam Voltage -

DC Beam Current -

Driving Power
Output Power -

Gain - -

Beam Power Efficiency

1 db Bandwidth
3 db Bandwidth

TYPICAL OPERATION
B — Tuned For Bandwidth

2105
2.2
73

50
40

31

39
2.0

4.0
180
720
720
150
2:1

2105
3.5
145
20
200
40

39.5

42
2.2

2105
3.6
151
400
196
27
36
6.8
8.8

kVdc
mAdc

°C

MHz
kVdc
mAdc
mW

db

%

%
MHz

MHz
kVdc
mAdc
mW

%
MHz
MHz
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DRIVING POWER — 400 mwW
OUTPUT POWER — 200 W
GAIN 27 db
EFFICIENCY 36 %
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EI M ATZC Tentative Data

X3065A

POWER AMPLIFIER
S-BAND KLYSTRON

The EIMAC X3065A is an air cooled, electrostatically focused, power-
amplifier klystron designed to operate at frequencies from 2100 to 2110
megahertz. It will deliver a minimum output power of 500 watts with a
minimum power gain of 40 decibels. The X3065A is intended for use in
applications where light weight and compactness are essential.

FEATURES

e ELECTROSTATIC FOCUSING

FIVE INTEGRAL CAVITIES

LOW NOISE LEVEL

FIXED INPUT AND OUTPUT COUPLING
INSTANT FAULT RECYCLING

CHARACTERISTICS

ELECTRICAL
Frequency T U 21002110 MHz
Minimum Output Power - - - - - - . . _ _ . . _ 500 W
Minimum Power Gain- - - - - - - . _ . . . . . 30 db
Cathode: Oxide, Unipotential

Starting Time T T 1 minute
Heater: Voltage - - - - - - . _ _ _ _ . . . . 7 Vac

Current § o = w = s % ™ = B & & = o= 1 Aac

Maximum Starting Current - - - - - - . . . _  _ 2 Aac
MECHANICAL
Operating Position - - - - - - = - - - - - - - - - - Any
Cavity Tuning Torque (maximum)- - - - - - . . - . . 1 inch pounds
Cooling - - - - - - - - - - - - - . Forced Air (20°C at sea level)
Collector Flow - - = = - = - - - - - - - - - - - 100 cfm
Collector Pressure Drop - - - - - - .- . . . . . . . 1inches H,O
Maximum Dimensions:

Length - - - - - - - - . - - - == 9.0 inches

width - - - - - - - - - - - . . . . . . 6.5 inches

Depth - - - - - - - - - - - . - . . . . 5.5 inches
Rf Input Coupling- - - - - - - - - - - . . . .  Connector TNC
Rf Output Coupling - - - - - - - - . . . . _ 7 inch, 50-ohm line
Wweight - - - - - - - - - - - . - . . . . . . 5pounds

(Revised 7-15-66) © 1966 Varian Printed in U.S.A.
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DC BEAM VOLTAGE - -
DC BEAM CURRENT - -
DC BEAM INPUT POWER -
COLLECTOR DISSIPATION

CATHODE SEAL TEMPERATURE

LOAD VSWR - - - -

Frequency - - - -
DC Beam Voltage

DC Beam Current - - -

Driving Power
Output Power - - - -
Gain - - - - -
Beam Power Efficiency -
3 db Bandwidth

Frequency - - - -

DC Beam Voltage -

DC Beam Current -

Driving Power - - -
Output Power - - - -
Gain - - - - -
Beam Power Efficiency -
1 db Bandwidth - - -
3 db Bandwidth - - -

MAXIMUM RATINGS

TYPICAL OPERATION
A — Tuned For Maximum Output Power

TYPICAL OPERATION
B — Tuned For Bandwidth

2105
4.75
230
500
500
30
46
7.5

6.0
0.325
1.95
1.95
150
21

2105
4.9
250
50
500
40
41

3.7

2105
5.3
270
500
500
30
35
6.7
9.4

kVdc
mAdc
kW
kW
e

MHz
kVdc
Madc
mW

db 4
%
MHz

MHz
kVdc
mAdc
mW

db
%
MHz
MHz
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400 W

deb Jdb DRIVING POWER — 500 mW

6.7 MHz y  OUTPUT POWER — 400 W
GAIN 29 db
9.4 MHz EFFICIENCY 35 %

| db BANDWIDTH — 6.7 MHz
3db BANDWIDTH — 9.4 MHz

FREQUENCY —»

RF-OUTPUT POWER vs FREQUENCY. THE CAVITIES ARE TUNED
FOR BANDWIDTH.
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'EM15LS

- INDUSTRIAL
~ MAGNETRON

25 kW
';”915 Me.

The Eimac EM15LS is a rugged power magnetron designed specifically
for industrial processing. It is designed to operate in the industrial and sci-
entific frequency allocation of 915 =15 Mc. A power output of 25 kW can
be obtained into a matched load at an efficiency of approximately 80% .
Long operating life in severe industrial environment is assured through use
of a directly heated pure tungsten spiral cathode. Further, ruggedness is
assured through exclusive use of metal-ceramic construction. Every effort
has been made in the design of this tube to keep water cooling pressure and
purity requirements down to minimize cooling cost. The magnetic field is
provided by an electromagnet which is an integral part of waveguide coup-
ler Type H-195. This coupler mates with 9% x 478" waveguide.

The magnetron may be operated with a fixed magnetic field or with
the electromagnet connected in series with the anode. The latter mode of
operation greatly reduces the variation in output power due to supply volt-
age changes.

Anode voltage for the EM15LS is normally supplied from a full wave three-phase rectifier with
or without filter choke. The degree of filtering in any particular application is dictated by the permis-
sible amplitude and frequency modulation of the rf output power. These are mainly determined by
the anode current ripple.

CHARACTERISTICS

ELECTRICAL
Filament:
Heating Time - I 10 seconds
Starting Voltage (+5% D T 13 volts ac
Starting Current - - - - - - - - - - - - - 115 amperesac
Maximum Inrush Current- - - - - - - - - - - 250 amperes
Cold Resistance - - - - - - - - - - - - - 0.030hms
Output Power T S S 25 kilowatts
Frequency - - - - - - - - - - - - - - - 915*15Mc
MECHANICAL
Maximum Dimensions:
Length - - - - - - - - - - - - - - - - 17 inches
Diameter e S T S 7 inches
Weight - - - - - - - - - - - - - - - - - 25 pounds
Output Coupling (rf)- - - - - - - - - - - - (Seeoutlinedrawing)
Mounting Position Preferred - - - - - - - - - - - - - Vertical
Cooling: Water and Forced Air Flow Rate Pressure Drop
Anode - - S 3 gpm 30 psi
Electromagnet - - - - - - - - - - - 025gpm 30 psi
Output Wmdow R S 20 cfm 2" H.0
Stem - S T 5 cfm 2" H20
POWER SUPPLY REQUIREMENTS
Electromagnet Voltage, dc- - - - - - - - - - - - - 50volts
Electromagnet Current,dc- - - - - - - - - - - - - 4 amperes
Filament Voltage,ac - - - - - - - - - - - - - - 1l4volts

Filament Current, ac - - - - - - - - - - - - - 120 amperes

(Effective 5-1-65) Copyright 1965 by Eitel-McCullough, Inc.
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MAXIMUM RATINGS

Anode Voltage (d¢) - - - - - - - - - - - - - - 14kilovolts
Anode Current (dc¢) - - - - - - - - - - - - - - 3Amperes
Anode Dissipation - - - - - - - - - - - - - - 15Kilowatts
Load VSWR - - - - - - - - - - - - - - - - - 2.5:1
Seal Temperature- - - - - - - - - - - - - - - - 175°C
Water Outlet Temperature- - - - - - - - - - - - - - 70°C
TYPICAL OPERATION
Frequency - - - - - - - - - - - - - 915 915 megacycles

20 25 kilowatts
11.5 12.5 kilovolts dc
2.1 2.4 amperes dc

Output Power
Anode Voltage
Anode Current

'
[
1
Ll
1
'
[
1
i}
'
|
1

Efficiency - - - - - - - - - - - - - 83 83 percent
Filament Voltage - - - - - - - - - - - - 11 10.8 volts ac
Filament Current- - - - - - - - - - - - 106 103 amperes ac
VSWR - - - - - - - - - - - - - - 3:1* 25:1*
Electromagnet Current - - - - - - - - - - 3.3 3.6 amperes dc

*Efficiency with mismatched load depends upon phase angle of the load. Efficiencies listed can be obtained with
matched load or at selected phase angles.

1.

3.

4.

NOTES
COOLING

Both air and water cooling must be applied before anode voltage is applied.

FILAMENT ADJUSTMENTS

Before the anode voltage is applied, the filament current must be set for 115 amperes and held
there for 10 seconds. When the magnetron begins operating, the heater current should be re-
duced immediately to compensate for back bombardment. The filament current given above is
for a matched rf load. Maximum life of this magnetron will be obtained if the filament voltage
is decreased during operation until the filament resistance V./I; is the same as that when the
magnetron is not oscillating; i.e., V,/I;,. When the rf load is reasonably constant in magnitude
and phase, filament voltage and current can be reduced a fixed amount using manual switch
control. However, when the variation of the load mis-match and phase is considerable, more
accurate compensation should be provided by automatic control.

POWER SUPPLY

The short circuit characteristics of the anode supply must be such that the peak anode current
is limited to 25 amperes in case of an arc in the magnetron. If the leakage reactance of the trans-
former, plus the resistance of the rectifiers, transformer and filter choke do not provide this
degree of current limiting, a series resistor is recommended in the anode supply to achieve the
additional current limiting required.

OPERATION WITH SERIES FIELD

With the coil of the electromagnet connected in series with the anode as shown in Fig. 4, the
magnetron threshold voltage V. (approx. equal to the anode voltage at zero anode current, see
Fig. 3) becomes proportional to the anode current and curve of V, against I, for steady currents,
and is obtained as given in Fig. 5. The slope of this characteristic, which depends upon the num-
ber of turns in the coil, is much greater than that with fixed field (compare with Fig. 3), and
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hence the power changes with supply voltage variations are correspondingly reduced. This is
one advantage of the series field mode of operation.

Operating points to the left of the line can be reached by supplying a biasing current through the
coil. Assuming an initial biasing current, the behavior is then as follows: as the anode voltage,
and hence current, rises from zero, the increasing voltage drop across the magnet coil causes a
decrease in the biasing current, and a V,I, characteristic of reduced slope* is obtained.
Beyond the branch point shown in Fig. 5, the biasing current is zero and full series field behavior
is obtained. The characteristic is raised or lowered in accordance with the biasing current and
threshold voltage Vr, and with a fixed supply voltage this enables the power output to be con-
trolled in an economical way by varying the magnet current. Since the slope of the characteristic
depends upon the magnet coil resistance, there is a slight drift of the operating point as the coil
warms up. This can be minimized by making R, large compared with R,, or by using a bias supply
which behaves as a constant current source.

With series field, anode voltage cannot be applied instantaneously without biasing field current,
because a transient voltage approximately equal to the anode supply voltage is developed across
the magnet coil. A recommended method of starting is therefore to increase the biasing current
to raise V. above the no load voltage of the anode supply, switch on the anode voltage, and then
reduce the biasing current until the required operating point is reached.

With series field, the stability against load mismatch remains the same as that with fixed field,
but the variation in anode impedance V./I,, with phase of load VSWR is reduced by a
self-regulating action. This leads to a power variation (see Fig. 2 for example) which is mainly
determined by efficiency changes.

Precautions should be taken to prevent excessive load reflection as stipulated in the maximum
ratings, since operation in unwanted modes is always possible with series field, following a
cessation of oscillation in the proper mode.

5. INSTALLATION

The EM15LS is constructed from metal and ceramic. Reasonable care should be taken to protect
the tube from excessive shocks when handling and after installation. The mounting position is
with axis vertical, either up or down.

Connection between the magnetron and the H-195 is made by a copper washer retained on a
flange on the tube at the base of the dome window. The tube must be seated squarely in the
electromagnet, and the retaining screws tightened up uniformly to ensure proper contact at the
washer. A new washer should be used each time the magnetron is inserted. A new washer is
supplied with each new tube purchased.

The magnetron dome window is forced-cooled by air ducted over the dome by a flanged insulating
cylinder. To obtain proper cooling it is necessary to ensure a uniform gap between the cylinder
and dome.

The cathode terminals must be securely clamped to make proper contact and avoid overheating.
Cooling is by forced air through a duct attached to the small cathode terminal. The terminal
temperature should not exceed 175°C.

Ry

Ry+Rn
and R,, the magnet resistance.

*In proportion to , where R, is the effective internal impedance of the biasing supply,

For additional information or information regarding a specific application, write to Eitel-McCullough,
Inc., 301 Industrial Way, San Carlos, California.
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ELECTROMAGNET CHARACTERISTIC
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FILAMENT
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WL-120
WL-130
WL-140

WATER LOADS

Eimac WL-120, WL-130 and WL-140 are 3-1/8"" coaxial water loads
covering the frequency range of 200 to 1200 megacycles. These loads will
dissipate up to 50 kilowatts average power and three megawatts peak power.

Each of these loads is equipped with a sampling loop which provides
a convenient rf monitoring source. Measurement of rf power by calorimetric
methods* can be accomplished through the use of auxiliary temperature
and flow measuring devices. Thermometer wells are available as acces-
sories.

Because the rf power is dissipated directly into the fluid in these
loads the resistivity of the fluid affects the VSWR which the loads present.
Fluids having specific resistances of 5000 ohm centimeters or less pro-
duce excellent results., Tap water and 509 to 609 solutions of ethylene
glycol and distilled water areordinarily acceptable. Because the resistivity
of the fluid changes with temperature the outlet temperature should be kept
as low as possible.

These loads can be furnished equipped to withstand pressurization if
required. The peak power ratings listed inthis data sheet are with pressur-
ization. If pressurization is employed provision must be made to prevent
application of gas pressure without adequate fluid pressure. The gas pres-
sure must not exceed the fluid pressure by more than 5 psi.

*When the fluid is water the power formula is:
Power (kw) = 0.2064 x Flow-rate (gpm) x Temperature Rise ("C)
Typical values of the constant in this formula for the 60% ethylene

glycol solution are: 0.208 at 15°C, 0.215 at 40° C, and 0.226 at 70° C.

(Effective 6-1-64) © Copyright 1964 by Eitel-McCullough, Inc.




- @ WL-120, WL-130, WL-140

ELECTRICAL WL-120 WL-130

CHARACTERISTICS

Frequency Range (Inlet Water Temperature 25° C,

VSWR«1.2:1) - - - - - - = - - - - 500-1200 320-1200

Frequency Range (Inlet Water Temperature 60°C,

VSWR<1.2:1) - - - - - - - - - - - 800-1200 600-1200

Average Power - - - - - - - - - - 50 50

Peak Power - - - - - - - - - - - 3 3

Impedance - - - - - - - - - - - - 50 50

Coupling (rf): EIA Standard RS-225

MECHANICAL

Operating Position: Horizontal or rf connection down
Length- - - - - - - - - - - - - 38 80
Weight (Empty) - - - - - - - - - - 13-1/2 25
Water Capacity - - - - - - - - - = 0.43 1.72
Maximum Static Water Pressure - - - - - 90 90
Maximum OQOutlet Water Temperature - - - - 70 70
Maximum Gas Pressure relative to water pressure 5 9

Water Connections: American Standard Hose thread,

1-1/6” 0.D., 11-1/2 T.P.L

For additional information or information regarding a specific application,

write to Eitel-McCullough, San Carlos, California.

WL-140
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WL-150
WL-151
WL-160
WL-161

WATER LOADS
300 kW
200-750 Mc

Eimac WL-150, WL-151, WL-160, and WL-161 are 64" coaxial
water loads covering the frequency range of 200 to 750 megacycles.
These loads will each dissipate up to 300 kilowatts average power. The
WL-151 and WL-161 will also dissipate up to 5 megawatts peak power.

Water Loads WL-150 and WL-160 are equipped with sampling
loops which provide convenient rf monitoring sources. Measurement
of rf power by calorimetric methods* can be accomplished through the
use of auxiliary temperature and flow measuring devices. Thermometer
wells are available as accessories.

Because the rf power is dissipated directly into the fluid in these
loads, the resistivity of the fluid affects the VSWR which the loads
present. Fluids having specific resistances of 5000 ohm centimeters or
less produce excellent results. Tap water and 50% to 60% solutions
of ethylene glycol and distilled water are ordinarily acceptable. Because
the resistivity of the fluid changes with temperature the outlet temper-
ature should be kept as low as possible.

Water Loads WL-151 and WL-161 are equipped to withstand
pressurization. The peak power ratings listed in this data sheet are
with pressurization. If pressurization is employed provision must be
made to prevent application of gas pressure without adequate fluid
pressure. The gas pressure must not exceed the fluid pressure by more
than 5 psi.

*Power dissipated in the load is determined calorimetrically as follows:
Power (kW) = K x Flow-rate (gpm) x Temperature Rise (°C).
For water, the constant (K) is 0.264.

Typical values of the constant (K) for a 60% ethylene glycol
solution are: 0.208 at 15°C, 0.215 at 40°C, and 0.226 at 70°C.

(Effective 12-1-64) Copyright 1964 by Eitel-McCullough, Inc.




—@ WATER LOADS

CHARACTERISTICS
WL-150 WL-160
ELECTRICAL WL-151 WL-161
Frequency Range (Inlet Water Temperature 25°C,

VSWR¢12:1) - - - - - - - - - - - - 250750 200-750 megacycles
Frequency Range (Inlet Water Temperature 60°C,

VSWR¢12:1) - - - - - - - - - - - - 390-750 340-750 megacycles
Average Power e 300 300 kilowatts
Peak Power (WL-151 or WL-161, Pressurized) - - - - - 5 5 megawatts
Impedance - - - - - - - - - - - - - 50 50 ohms

Coupling (rf): EIA Standard RS-235

MECHANICAL

Operating Position: Horizontal or rf connection down
Length - - - - - - - - - - - - - 86.75  152.75 inches
Weight (Empty) - - - - - - - - - - - 78 112 pounds
Water Capacity - - - - - - - - - - - 7.5 17 gallons
Maximum Static Water Pressure - - - - - - - 60 60 psig
Maximum Outlet Water Temperature - - - - - - 70 70 degrees C
Maximum Gas Pressure relative to water pressure - - - 5 5 psi

Water Connections: 34" F.P.T.

For additional information or information regarding a specific application, write to Eitel-McCullough, San Carlos, California
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reflex klystrons - twt-vtm )

Look in the general section for---

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

® Your nearest Eimac Field Engineer, who stands ready to
give you immediate engineering assistance, information
on deliveries and prices, or provide other information not

found in the catalog.
Eimac tube type numbering system.
Tube Replacement Chart.

Prices on Eimac products.

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 proved by Eimac engineers, whose combined knowledge and experience are at your service.
Additional contributions by this Eimac department are its Application Bulletins, a service which

you receive without obligation.

F'Bld Eﬂgmee"“g. Serving as an extension of the Application Engineering Department out-
side the Eimac plant, Eimac Field Engineers cover the United States, operating out of offices in
major cities. They will help you personally with experimental work, problems of technique, etc.
Engineers from Eitel-McCullough, Inc. are available, too, for field consultation throughout the
country. As Eimac tubes are world renowned, the same services extend to various countries over-

seas through the Eimac Export Department.

Wi - M)
suoJsA|y xajjal



PRELIMINARY DATA

1K015CA
EITEL-McCULLOUGH, INC. 1K015CG
S AN C R L S C A L FORNIA
A O S i C-B

REFLEX KLYSTRONS

The Eimac 1K015CA and 1K015CG are ceramic and metal,
ruggedized, internal-cavity reflex klystrons designed for
local oscillator service in the frequency range of 5350 to
5950 megacycles. These tubes are capable of delivering a
minimum output power of 70 milliwatts into a load VSWR of
1.5 to 1 under conditions of shock, vibration or sustained
acceleration.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Unipotential, oxide coated.
Warm-up time - - 60 seconds
Heater: Voltage - - - 6.3 volts
Current - - - 1.0 ampere 1K015CA
Minimum Output Power (Load VSWR=1.5:1) 70 milliwatts
Frequency Range - - 5350 to 5950 megacycles
MECHANICAL
Operating Position - - - - Any
Mounting:
1K015CA - - - Three hole flange
1K015CG - - UG-344/U waveguide flange
R-F Output Coupling:
1K015CA = - Miniature coaxial fitting
1K015CG - - RG-50/U waveguide
Electrical Connections - - Flexible leads
Cooling - = = Convection and conduction
Maximum Overall Dimensions: 1K015CA 1K015CG
Length - - 3.4 5.3 inches
width - - 1.3 3.1 inches
Depth - - 1 2 1.5 inches
Net Weight - - - 4.2 17.5 ounces
Shipping Weight (Approximate) 2 6  pounds
1K015CG
ENVIRONMENTAL
Maximum Ambient Temperature - - - - 100° C
Maximum Altitude - - - - - - No limit
Maximum Operating Shock (11 ms duration)* - - 40 g
Maximum Operating Vibration (20-2000 cps)** - - 10 g

*Based on a maximum permanent frequency shift after drop of 1.5 megacycles.
*%Based on a maximum peak-to-peak frequency deviation of 1.0 megacycle.



1K015CA--1K015CG

MAXIMUM RATINGS

D-C RESONATOR VOLTAGE* - - - - - 350 MAX, VOLTS
D-C CATHODE CURRENT - - - - - - 55 MAX. MA.
RESONATOR DISSIPATION = - - - - 20 MAX. WATTS
PEAK REPELLER VOLTAGE#*
POSITIVE WITH RESPECT TO CATHODE - - - 0 MAX. VOLTS
NEGATIVE WITH RESPECT TO CATHODE - - - 500 MAX. VOLTS
TYPICAL OPERATION (Load VSWR less than 1.15 to 1)
D-C Resonator Voltage* - - - 300 350 volts
Mode - - - - - - 4-3/4 3-3/4
Frequency - - - - - 5650 5650 megacycles
D-C Cathode Current - - - - 35 49 milliamperes
D-C Repeller Voltage* - - - -135 =240 volts
D-C Repeller Current - - - 1 1 microampere
Power OQutput - - - - 35 130 milliwatts
Electronic Tuning Range (3 db-bandwidth) 45 45 megacycles
Modulation Sensitivity - - - 1600 900 Kc/volt
Peak-to-peak FM Deviation (10g, 20-2000 cps) 75 75 kilocycles
*All voltages referred to cathode.
APPLICATION
Cooling: At sea level, these tubes will not require forced air cooling when

operated at their maximum rated dissipation with an ambient temperature less
than 100° Centigrade. The mounting flange or waveguide flange will normally
provide the required heat sink connection for conduction cooling.
If an insulator is used between the tube and waveguide or chassis, forced
air cooling may be required to maintain the ceramic-to-metal seal temperatures

below the maximum rating of 200° Centigrade.

Resonator: The resonator of the 1KO15CA and 1KO015CG is integral with the body
of the tube. For this reason, it is often convenient to operate the resonator
at chassis potential, with the repeller and cathode at appropriate negative

potentials,

Cathode: The heater voltage should be maintained within * 5% of the rated value
of 6.3 volts if variation in performance is to be minimized and best tube life

obtained.

The heater and cathode of the 1KO15CA and 1KO015CG are internally connected.
When the resonator of these tubes is operated at chassis potential, the heater
transformer must be insulated for the cathode-to-resonator voltage.



1K015CA--1K015CG

Mechanical Tuning: Mechanical tuning is accomplished by a single screw tuner with
a differential thread. A tuning rate of appreximately 100 megacycles per turn
and a maximum tuner torque of four inch-pounds is provided by this design. Mech-
anical stops, capable of withstanding a maximum torque of 10 inch-pounds, are
provided at the extremes of the tuning range. Tuner cycling in excess of 100
cycles will not damage the vacuum seals.

A clockwise rotation of the tuner will produce an increase in frequency.

Mounting: The 1KO15CA should be mounted by the three-hole tube flange provided.
The 1KO015CG is mounted by the UG-344/U waveguide flange to the appropriate wave-
guide connector.

Electrical connections are made to both tubes by means of the flexible leads
provided.

Output Coupling: The R-F terminal of the 1KO015CA is a miniature coaxial connector
described in detail in the outline drawing. For waveguide coupling, the 1KO015CG
utilizes the Eimac transition section and mates with standard RG-50/U waveguide.
An adapter is available on special order to adapt the 1KO15CA to standard BNC

type coaxial output.

Special Applications: For additional information regarding any specific appli-
cation, write to Eitel-McCullough, Inc., San Carlos, California. All such re-
quests will be handled confidentially.

Eitel-McCullough, Inc.
February 16, 1960
AE245






TENTATIVE DATA

1K20XD-A

X-BAND
REFLEX KLYSTRON

The Eimac 1K20XD-A is a ceramic and metal, conduction-cooled
reflex klystron designed for local oscillator service in applications
encountering severe vibration, shock or temperature extremes. This
tube will deliver a typical output power of 75 milliwatts over the
frequency range of 10,000 to 10,700 megacycles.

The stacked-ceramic construction results in an extremely rugged
design and low sensitivity to vibration.

Leads to the tube are permanently attached and protected by
molded silastic rubber caps which permit operation at any altitude
without flashover.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Unipotential, oxide coated
Warm-up time - - - - - - - - - - - - - 30 seconds
Heater:  Voltage - - - - - - - - - - - - - - -6.3 volts
Current - - - - - - - - - = = = =0.8 ampere
Typical Output Power (Load VSWR =1. 15 ) - = = = = - =15 milliwatts
Frequency Range - - - - - = = = =10,000 to 10,700 megacycles
MECHANICAL
Operating Position - - - - - - - - - - - - - - = Any
Mounting - - - - - - - - - - - - - - - UG 39/U wavegulde flange
Cooling - - = = = = = = = - - - - - - - = - - =-C(Conduction
Electrical Connections- - - = - - - - - - - - - - - Flexibleleads

RF Output Coupling- - - - - - = - - - - - - - RG-52/U waveguide
Net Weight - - - - - - = = = = = = = = = = = = 4 ounces
Shlpplng Weight (approx1mate) - - - - = = = = = = = = = 2 pounds
Maximum Overall Dimensions:
Height - = - = - - - - - - - - - - - - 1.50 inches
Wwidth- - - - - - - - - - - - - - - - - 1.63 inches
Length - - = = = = = - - - - - - - - - 250 inches

ENVIRONMENTAL

Maximum Ambient Temperature - = = = = = = = - - = - - =-150°C
Maximum Altitude - - - - - = = = = = = = = = = = No limit
Maximum Non-Operating Shock* (11 ms Duration)- - - - - - - - - =-40g
Maximum Operating Vibration** (20 to 2,000 cps)- - - - - - - - - =-10g

*Based on a permanent frequency shift after drop of 2 megacycles.
**Based on a maximum peak-to-peak frequency deviation of 200 kilocycles.

(Effective 12-27-62) © Copyright 1962-1963 by Eitel-McCullough, Inc. Printed in U.S.A.
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MAXIMUM RATINGS

350 MAX. VOLTS
55 MAX. MA
20 MAX, WATTS

DC RESONATOR VOLTAGE* - - = = = = = = - =
DC CATHODE CURRENT - - - = = = = = = = -
RESONATOR DISSIPATION - - - = = = = = = =
PEAK REPELLER VOLTAGE*
POSITIVE WITH RESPECT TO CATHODE -
NEGATIVE WITH RESPECT TO CATHODE

0 MAX. VOLTS
500 MAX. VOLTS

TYPICAL OPERATION (Load VSWR less than 1.15 to 1)

DC Resonator Voltage* - = = = = = = = = 300 350 volts
Mode - - - - - - = = - = - - - - 5-3/4 5-3/4

Frequency - - - = = = = = - - - - 10,350 10,350 megacycles
DC Cathode Current- - = = = = = = = = = 26 35 milliamperes
DC Repeller Voltage* - - - - = = - = = -165 -150 volts
DC Repeller Current = = = = = = = = = = 1 1 microampere
Power Output- - - - - = = = = = - 50 75 milliwatts
Electronic Tuning (3db bandw1dth) - = = = = - 30 30 megacycles
Modulation Sensitivity (AE, = 3 volts) - = = 2.0 2.0 Mc/volt
Peak-to-Peak FM Deviation (10g, 20~ 2000 cps)- - - 200 200 kilocycles
Residual FM - - - - - = 50 50 kilocycles

*All voltages referred to cathode.

APPLICATION

Cooling: At sea level this tube will not require forced air cooling when operated at its
maximum rated dissipation with an ambient temperature less than 150° Centigrade. The
waveguide flange connection will normally provide the required heat sink for conduction
cooling. If an insulator is used between the tube and waveguide for DC isolation, forced
air cooling may be required to maintain the body temperature below the maximum rating
of 175° Centigrade.

Resonator: The resonator of the 1K20XD=-A is integral with the body of the klystron. For
this reason it is often convenient to operate the resonator at chassis potential, with the
repeller and cathode at appropriate negative potentials.

Cathode: The heater voltage should be maintained within £5% of the rated value of 6.3
volts if variations in performance are to be minimized and the best tube life obtained.

The heater and cathode of the 1IK20XD~A are internally connected. When the resonator
of this tube is operated at chassis potential, the heater transformer must be insulated for
the cathode-to-resonator voltage.

Mechanical Tuning: In the 1IK20XD-A a fixed-tuned inner cavity is closely coupled through
a ceramic window to a secondary cavity outside the vacuum. Mechanical tuning is accom-
plished by a capacitive slug in the secondary cavity with a tuning rate of approximately
150 megacycles per turn. This design allows repeated tuner cycling without damaging the
vacuum seals. The maximum tuner torque is 40 inch-ounces.

A clockwise rotation of the tuner will produce a decrease in frequency.
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IK20XD-A TYPICAL OPERATING CHARACTERISTICS
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TENTATIVE DATA

E%“’Ef%‘f& M@‘:{Z%}LLQUGH ﬂ%ﬁﬁ ]KZOXD'S

C A LI FORN./I

X-BAND
REFLEX KLYSTRON

The Eimac 1K20XD-S is a ceramic and metal, conduction-cooled
reflex klystron designed for transmitter or local oscillator service
in applications encountering severe vibration, shock or temperature
extremes. This tube will deliver a typical output power of 120
milliwatts over the frequency range of10,500 to 11,000 megacycles.

The stacked-ceramic construction results in an extremely rugged
design and a low sensitivity to vibration.

Leads to the tube are permanently attached and protected by
molded silastic rubber caps which permit operation at any altitude
without flashover.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Unipotential, oxide coated
Warm=-up time - - - - - - - - - - - - - 30 seconds
Heater: Voltage - - - - - = = = = = = = = - = 6.3 volts
Current - - - = = = = - - - - - - - -1.0 ampere
Minimum Output Power (Load VSWR 1.15:1) = - - = - - - 100 milliwatts
Frequency Range - - - - - - - - - - - 10,500 to 11,000 megacycles
MECHANICAL
Operating Position = = = = = = = = - =~ - = - - - = any
Mounting - - - - - - - - - - - - - - - UG 39/U wavegulde flange
Cooling = = = = = = = = =« = = = = = = - - = conduction
Electrical Connections= - = = = = = = = - - - - - - flexible leads
RF Output Coupling- - - - - = = - - - - - - - RG-52/U waveguide
Net Weight - - - - - = = = = = = = = = = = = = 4 ounces
Shipping Weight (Approx1mate) - = = = = = = = = = = = = 2 pounds
Maximum Overall Dimensions:
Height - - - - - - = - = = = = - - - = 150 inches
Width- - = = = = = = = = =« = = = = - = 1,63 inches
Length = = = = = = = - - = = - - - - - 250 inches

ENVIRONMENTAL

Maximum Ambient Temperature 150°C
Maximum Altitude - - - = = = - = = = - - - - - - - No limit

Maximum Non-Operating Shock* (11 ms Duration)- - - - - - - - = 40 g
Maximum Operating Vibration** (20 to 2000 cps) - - - - = = - - - 10 g
Maximum Operating Shock* (11 ms Duration) - = = = = = = = = = 40 g

*Based on a permanent frequency shift after drop of 2 megacycles.
**Based on a maximum peak-to-peak frequency deviation of 200 kilocycles.

(Effective 12-29-62) © Copyright 1962-1963 by Eitel-McCullough, Inc. Printed in U.S.A.
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MAXIMUM RATINGS

DC RESONATOR VOLTAGE* = = = = = = = = = = = 450 MAX. VOLTS
DC CATHODE CURRENT - - - = = = = - = = = = 45 MAX, MA
RESONATOR DISSIPATION - = = = = = = = = = = 25MAX., WATTS

PEAK REPELLER VOLTAGE*
POSITIVE WITH RESPECT TO CATHODE
NEGATIVE WITH RESPECT TO CATHODE - -

0 MAX. VOLTS
500 MAX. VOLTS

TYPICAL OPERATION (Load VSWR less than 1.15:1)

DC Resonator Voltage* - = = = = = = = - = - 400 volts
Mode - - - - - = = = = = = = = = = - - - - - -5-3/4
Frequency = = - = = = = = = = = = = = 10,750 megacycles
DC Cathode Current- - = = = = = = = = = = = 40 milliamperes
DC Repeller Voltage* - - - - - - - - - - - - =175 volts

= 1 microampere

DC Repeller Current

Power Output- - - - - - - = = = = - - - 120 milliwatts
Electronic Tuning (3 db bandw1dth) - - = = = - = - 30 megacycles
Modulation Sensitivity (AE, = £3 volts) - - - - - = 1.7 Mc/volt
Peak-to-Peak FM Dev1at10n (10g, 20~ 2000 cps)- - - = = 200 kilocycles
Residual FM - - - - - - - = 50 kilocycles

*All voltages referred to cathode.

APPLICATION

Cooling: At sea level this tube will not require forced air cooling when operated at its
maximum rated dissipation with an ambient temperature less than 150° Centigrade. The
waveguide flange connection will normally provide the required heat sink for conduction
cooling. If an insulator isusedbetween the tube and waveguide for DC isolation, forced air
cooling may be required to maintain the ceramic-to-ceramic seal temperatures below the
maximum rating of 250° Centigrade.

Resonator: The resonator of the 1IK20XD-S is integral with the body of the klystron. For
this reason it is often convenient to operate the resonator at chassis potential, with the
repeller and cathode at appropriate negative potentials.

Cathode: The heater voltage should be maintained within *5% of the rated value of 6.3
volts if variations in performance are to be minimized and the best tube life obtained.

The heater and cathode of the 1K20XD-S are internally connected. When the resonator
of this tube is operated at chassis potential, the heater transformer must be insulated for
the cathode-to-resonator voltage.

Mechanical Tuning: In the 1K20XD-S a fixed-tuned inner cavity is closely coupled through
a ceramic window to a secondary cavity outside the vacuum. Mechanical tuning is accom-
plished by a capacitive slug in the secondary cavity with a tuning rate of approximately
150 megacycles per turn. This design allows repeated tuner cycling without damaging the
vacuum seals. The maximum tuner torque is 40 inch-ounces.

A clockwise rotation of the tuner will produce a decrease in frequency.
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IK20XD-S TYPICAL OPERATING CHARACTERISTICS
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TYPICAL PERFORMANCE
ELECTRICAL PERFORMANCE

Frequencyrange . . . . . . 10.061 to 10.452 Gc¢
Mechanically tunable . = = = = 391 Mc
Power output . . 40 mW min.
Electronic tuning range (3 db bandW|dth) 40 Mc min.
Resonator voltage . . . . _ 300 Vdc
Cathode current . . . . . . 25 mA
Repeller voltage . . . . = = . _80 to —120 Vdc
Modulation sensitivity . . = . 3.0 Mc/V
Heater voltage . . . . . . . 6 3 V(acordc) +5%
Heater current . . . . . . | 0.7 A max.
Mode . . T 5%
VSWR of Ioad a o 1:1:1
Temperature coeff|C|ent .. r . . =200 % 100 Kc/°C
Warm-up time . . . . . . . . 30 sec.
L

MAXIMUM RATINGS
Resonator voltage . . . . . . . . 400 Vdc
Cathode current . . . . . . . . 50 mA
Repeller voltage:

Negative with respect to cathode . . —25 to —500 Vdc

NOTE: Damage to the tube may occur if maximum ratings are exceeded.

MECHANICAL
Operating position . . . . = any
Electrical connections . . ‘ flexible leads
RF output coupling . . . RG 52U wave-guide flange
Cooling required . . . . . . . | conduction
Net weight . . S 5 0z. max.
Shipping weight (apprommate) o 4 |bs.

ENVIRONMENTAL PERFORMANCE
Temperaturerange . . . . . . . —=50to +100°C
Altitude . . . . . . . 100,000 ft.
Vibration®*. . . . . . . . . 10G 20 to 2000 cps
Shock* . . . . . . . . . 40G, 11 ms

*As required

OUTLINE DIMENSIONS

Height . . . . . . . . . . . . 1.400 in.
Width . . . . . . . 1.625 in.
Length. . . . . . . . . 2.570 in.

(EFFECTIVE 4-1-64) COPYRIGHT 1964 BY EITEL-MC CULLOUGH, INC. PRINTED IN U.S.A.



—@ 1K20XF-B

APPLICATION

NOTE: All voltages are referred to the cathode.

Cooling: At sea level this tube will not require forced air cooling when operated at less than 20
watts resonator dissipation and an ambient temperature of less than 150° C. The waveguide-flange
connection will normally provide the required heat sink for conduction cooling. If the tube is
operated at a resonator dissipation of greater than 20 watts or if an insulator is used between the
tube and waveguide for DC isolation, forced air cooling will be required to maintain the body tem-
perature below the maximum rating of 175° Centigrade.

Resonator: The resonator of the 1K20XF-B is integral with the body of the klystron. For this
reason it is often convenient to operate the resonator at chassis potential, with the repeller and
cathode at appropriate negative potentials.

Cathode: The heater voltage should be maintained within +5% of the rated value of 6.3 volts
if variations in performance are to be minimized and best tube life obtained.

The heater and cathode of the 1IK20XF-B are internally connected. When the resonator of this
tube is operated at chassis potential, the heater transformer must be insulated for the cathode-to-
resonator voltage.

Shock and Vibration: This klystron is specifically designed for use in applications encountering
vibration and shock extremes. This tube is capable of delivering its rated power output when sub-
jected to vibration levels of 10g (20-2,000 cps) or shock of up to 40g (11 milliseconds duration).

With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will be less
than 200 kilocycles.

Special Applications: For additional information regarding any specific application, write to
Microwave Division, Eitel-McCullough, Inc., San Carlos, California, telephone Lytell 1-1451,
Cable EIMAC.
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TENTATIVE DATA

1K20 XK

X-BAND
REFLEX KLYSTRON

The Eimac 1K20XK is a ceramic and metal, conduction-cooled
reflex klystron designed for local oscillator service in applications en-
countering severe vibration, shock or temperature extremes. This tube
will deliver a typical output power of 75 milliwatts over the frequency
range of 9200 to 10,000 megacycles.

The stacked-ceramic construction results in an extremely rugged
design and a low sensitivity to vibration.

Leads to the tube are permanently attached and protected by
molded silastic rubber caps which permit operation at any altitude
without flashover.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Unipotential, oxide coated.
Warm-up time Ce e 30 seconds
Heater: Voltage . . . . : : . ) : . 6.3 volts
Current ; : ; : ; : 0.8 ampere
Typical Output Power (Lood VSWR = 1, 1.5: 1) . . : 75 milliwatts
Frequency Range . . . . . 9200 to 10,000 megacycles
MECHANICAL
Operating Position . . . . . . . . Any
Mounting . . . . . . . . . . UG-39/U waveguide flange
Cooling . e Conduction
Electrical Connec’rlons : e Flexible leads
R-F Output Coupling . . . . . . . RG-52/U waveguide
Net Weight . e 4 ounces
Shipping Weight (Approxmcn‘e) e 2 pounds
Maximum Overall Dimensions: e
Height C 1.40 inches
Width &% ¥ ® ® % @ ® = 1.63 inches
Length Ce e 2.28 inches
ENVIRONMENTAL
Maximum Ambient Temperature . . . . 150° C
Maximum Altitude . . . No limit
Maximum Non-Operating Shock (11 ms Durohon) . 40 ¢
Maximum Operating Shock* (11 ms Duration) . 40 g
Maximum Operating Vibration** (20 to 2000 cps) . 10 g

*Based on a permanent frequency shift after drop of 2 megacycles.
**Based on a maximum peak-to-peak frequency deviation of 100 kilocycles.
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MAXIMUM RATINGS

DC RESONATOR VOLTAGE* . . . . . . . . 350 MAX. VOLTS
D-C CATHODE CURRENT . . . . . . i : 55 MAX. MA.
RESONATOR DISSIPATION . . . . . . . . 20 MAX. WATTS
PEAK REPELLER VOLTAGE* . ; . : "
POSITIVE WITH RESPECT TO CATHODE ; ; : : 0 MAX. VOLTS
NEGATIVE WITH RESPECT TO CATHODE . . . . 500 MAX. VOLTS

TYPICAL OPERATION (Load VSWR less than 1.15 to 1)

D-C Resonator Voltage* . . . . . . 300 350 volts

Mode . . . . ... 5%4 5%4

Frequency . s = & + = a 26080 9600 megacycles
D-C Cathode Current . . . . . . 40 50 milliamperes
D-C Repeller Voltage* .. . . . . =170 —155 volts

D-C Repeller Current .. . . . . . 1 1 microampere
Power Output . . . . L 70 90 milliwatts
Electronic Tuning (3 db bOﬂdWIdTh) S 35 35 megacycles
Modulation Sensitivity (AE, = =3 volts) . . 1.7 1.7 Mc/volt
Peak-to-Peak FM Deviation (1 Og, 20-2000 cps) : 50 50 kilocycles
Residual FM s s . 50 50 kilocycles

*All voltages referred to cathode.

APPLICATION

Cooling: At sea level this tube will not require forced-air cooling when operated at its max-
imum rated dissipation with an ambient temperature less than 150° Centigrade. The
waveguide-flange connection will normally provide the required heat sink for conduction
cooling. If an insulator is used between the tube and waveguide for D-C isolation, forced-
air cooling may be required to maintain the ceramic-to-metal seal temperatures below
the maximum rating of 250° Centigrade.

Resonator: The resonator of the 1K20XK is integral with the body of the klystron. For this
reason it is often convenient to operate the resonator at chassis potential, with the repeller
and cathode at appropriate negative potentials.

Cathode: The heater voltage should be maintained within #=5% of the rated value of 6.3
volts if variations in performance are to be minimized and best tube life obtained.

The heater and cathode of the 1K20XK are internally connected. When the resonator
of this tube is operated at chassis potential, the heater transformer must be insulated for
the cathode-to-resonator voltage.

Mechanical Tuning: In the 1K20XK o fixed-tuned inner cavity is closely coupled through
a ceramic window to a secondary cavity outside the vacuum. Mechanical tuning is accom-
plished by a capacitive slug in the secondary cavity with a tuning rate of approximately
150 megacycles per turn. This design allows repeated tuner cycling without damaging
the vacuum seals. The maximum tuner torque is 40 inch-ounces.

A clockwise rotation of the tuner will produce a decrease in frequency.
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TENTATIVE DATA

1K20XN-A

X-BAND
REFLEX KLYSTRON

The Eimac 1K20XN-A is a ceramic and metal reflex klystron
which is especially well-suited for parametric amplifier pump ap-
plications. This tube is available at any factory pre-set frequency
between 8.5 and 11.0 Gc, and the lock-tuner can be trimmed* 50 Mc.
for fine tuning adjustments.

The 1K20XN=-A provides a minimum output power of 150 milli~-
watts and is conservatively warranteed for 1,000 hours.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Unipotential, Oxide Coated
Warm-up Time - = = = = = = - - = - - - 30 seconds
Heater: Voltage - = = = = = = = = = = - - - - 6.3 volts
Current - = = = = = = =« = - - - - - - 0.8 ampere
Connections = = = = = = = = - = - - - - - = - flexible leads
MECHANICAL
Operating Position - = = = = = - = = - = - =-any
Mounting - - - - - = - - - - - - - UG 39/U Wavegmde flange
RF Output Coupllng - = = = = = = = = = - - - -RG-52/U Waveguide
Net Weight - - - - - - - = = = = = = = - = = =4 ounces
Shipping Weight (approx1mate) - - - - = = = = = = = = - =2 pounds
Maximum Overall Dimensions:
Height- - = - = = = - = - - - =~ - - - - 150 inches
Width- - = = = = = = = = =« = - - - - - 1,63 inches
Length - = = = = = = = = - = - - - - - 250 inches

ENVIRONMENTAL

Maximum Ambient Temperature - - - - - - - - - - - - - 150° C
Maximum Altitude - - = = = = = = - - - - - - - - - 1o limit
Maximum Shock* (11 ms duration)- - - - - - - - - - - - - - 40 g

Maximum Operating Vibration** (20-2,000 cps)- - = = = = - - - 10 g

*Based on a permanent frequency shift after drop of 2 megacycles.
**Based on a maximum peak-to-peak frequency deviation of 200 kilocycles.

TYPICAL OPERATION

Mode - = = = = = = = = = = = = = - = - = - = - - 4-3/4
Frequency- = - = = = = = = = = = = = = = = = = 10.6 Gce
Resonator Voltage - = - = = = = = = = = = = = = = 400 Vdc
Output Power- - - - - = = = = = = = =« - - = =~ = 200 MW

Cathode Current - 40 mAdc

(Effective 12-27-62) © Copyright 1962-1963 by Eitel-McCullough, Inc. Printed in U.S.A.
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TYPICAL OPERATION (continued)

Repeller Voltage* = = - = = - = = = = = = = = = = =290 Vdc
3 db Bandwidth = = = = = = = = = = = = = = = = = 25  Mc
Modulation Sensitivity- = - - = = = = = = = = = = = 0.8 Mc/V

*All voltages referred to cathode.

MAXIMUM RATINGS

Resonator Vollage -« - — - = = = = ® = ® » & & = = 450 Vde
Cathode Current - - = = = = = = = = - = = = = = 50 mAdc
Repeller Voltage - - = = = = = = =& = & & = = & = 500 Vde
Ambient Temperature- - = = = = = = = = - = = = = 150° C
Resonator Dissipation with conduction cooling- - - - - - - - 20 watts
Resonator Dissipation with forced air cooling- - - - - - - = 30 watts

APPLICATION

Cooling: At sea level this tube will not require forced air cooling when operated at less
than 20 watts resonator dissipation and an ambient temperature of less than 150° C. The
waveguide-flange connection will normally provide the required heat sink for conduction
cooling. If the tube is operated at a resonator dissipation of greater than 20 watts or if an
insulator is used between the tube and waveguide for DC isolation, forced air cooling will
be required to maintain the body temperature below the maximum rating of 175° Centi-
grade.

Resonator: The resonator of the 1IK20XN-A is integral with the body of the klystron. For
this reason it is often convenient to operate the resonator at chassis potential, with the
repeller and cathode at appropriate negative potentials.

Cathode: The heater voltage should be maintained within ¥5% of the rated value of 6.3
volts if variations in performance are to be minimized and best tube life obtained.

The heater and cathode of the 1IK20XN-A are internally connected. When the resonator
of this tube is operated at chassis potential, the heater transformer must be insulated for
the cathode-to-resonator voltage.

Mechanical Trimming: The 1K20XN-A is fitted with a locking tuner that allows £50 mc
trimming. The center frequency is factory pre-set to your specification.

Shock and Vibration: This klystron is specifically designed for use in applications en-
countering vibration and shock extremes. This tube is capable of delivering its rated
power output when subjected to vibration levels of 10g (20-2,000 cps) or shock of up to
40g (11 milliseconds duration).

With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will
be less than 200 kilocycles.

Special Applications: For additional information regarding any specific application, write
to Microwave Division, Eitel-McCullough, Inc., San Carlos, California, telephone Lytell
1-1451, Cable EIMAC.
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TENTATIVE DATA

1K20XS$

X-BAND
REFLEX KLYSTRON

The Eimac 1K20XS is a ceramic and metal, conduction-cooled
reflex klystron designed for local oscillator service in applications en-
countering severe vibration, shock or temperature extremes. This tube
will deliver a typical output power of 75 milliwatts over the frequency
range of 8500 to 9200 megacycles.

The stacked-ceramic construction results in an extremely rugged
design and a low sensitivity to vibration.

Leads to the tube are permanently attached and protected by
molded silastic rubber caps which permit operation at any altitude
without flashover.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Unipotential, oxide coated.
Warm-up time e & = = = o w om o 30 seconds
Heater: Voltage . . . . . . . . . . . 6.3 volts
Current ‘ ; : : . . 0.8 ampere
Typical Output Power (Lood VSWR = 1.15: 1) S . 75 milliwatts
Frequency Range . . . . . . : : 8500 to 9200 megacycles
MECHANICAL
Operating Position . . : . . : : ; Any
Mounting . . . . . . . . . . UG-39/U waveguide flange
Cooling . s s 5 & & . . Conduction
Electrical Connechons S Flexible leads
R-F Output Coupling . . : : : ; ; RG-52/U waveguide
Net Weight ; e 4 ounces
Shipping Weight (Apprommote) e 2 pounds
Maximum Overall Dimensions: . ; . .
Height e 1.40 inches
Width e 1.63 inches
Length e 2.28 inches
ENVIRONMENTAL
Maximum Ambient Temperature e 150° C
Maximum Altitude . . . No limit
Maximum Non-Operating Shock (1 1 ms Durcmon) : 40 g
Maximum Operating Shock* (11 ms Duration) . 40 g
Maximum Operating Vibration** (20 to 2000 cps) . 10 g

*Based on a permanent frequency shift after drop of 2 megacycles.
**Based on a maximum peak-to-peak frequency deviation of 100 kilocycles.
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MAXIMUM RATINGS

DC RESONATOR VOLTAGE* . ; 5 ; ; ; : . 350 MAX. VOLTS
D-C CATHODE CURRENT . . . . . . . 55 MAX. MA.
RESONATOR DISSIPATION . : : ; ; : . ; 20 MAX. WATTS
PEAK REPELLER VOLTAGE* . . . : :
POSITIVE WITH RESPECT TO CATHODE . . : . 0 MAX. VOLTS
NEGATIVE WITH RESPECT TO CATHODE . : s s 500 MAX. VOLTS

TYPICAL OPERATION (Load VSWR less than 1.15 to 1)

D-C Resonator Voltage . . . . . . 350 300 volts

Mode . . . . . . . . .. 5% 5%

Frequency .. . . . . 8850 8850 megacycles
D-C Cathode Current . . . . . . 50 40 milliamperes
D-C Repeller Voltage* . . . . . . 135 150 volts

D-C Repeller Current . . . . . . 1 1 microampere
Power Output . . . . . . . . 90 70 milliwatts
Electronic Tuning (3 db bandwidth) . . . 40 40 megacycles
Modulation Sensitivity (AE, = =3 volts) . . 1.5 1.5 Mc/volt
Peak-to-Peak FM Deviation (1 Og, 20-2000 cps) . 50 50 kilocycles
Residual FM . . . . : 50 50 kilocycles

*All voltages referred to co’rhode.

APPLICATION

Cooling: At sea level this tube will not require forced-air cooling when operated at its max-
imum rated dissipation with an ambient temperature less than 150° Centigrade. The
waveguide-flange connection will normally provide the required heat sink for conduction
cooling. If an insulator is used between the tube and waveguide for D-C isolation, forced-
air cooling may be required to maintain the ceramic-to-metal seal temperatures below
the maximum rating of 250° Centigrade.

Resonator: The resonator of the 1K20XS is integral with the body of the klystron. For this
reason it is often convenient to operate the resonator at chassis potential, with the repeller
and cathode at appropriate negative potentials.

Cathode: The heater voltage should be maintained within #=5% of the rated value of 6.3
volts if variations in performance are to be minimized and best tube life obtained.

The heater and cathode of the 1K20XS are internally connected. When the resonator
of this tube is operated at chassis potential, the heater transformer must be insulated for
the cathode-to-resonator ‘voltage.

Mechanical Tuning: In the 1K20XS a fixed-tuned inner cavity is closely coupled through
a ceramic window to a secondary cavity outside the vacuum. Mechanical tuning is accom-
plished by a capacitive slug in the secondary cavity with a tuning rate of approximately
150 megacycles per turn. This design allows repeated tuner cycling without damaging
the vacuum seals. The maximum tuner torque is 40 inch-ounces.

A clockwise rotation of the tuner will produce a decrease in frequency.
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|
650 Max.

!
CONNECTIONS
. REPELLER - RED
2. CATHODE - BLACK
3. HEATER - WHITE

1.625 Nom.

12" Nom. lead length

250 D. Max.

e | i Ol

1.400 Max.

J i - . 430 Nom. 1 !
J , ’ L ]

t.|25 Nom.

Note |:
—— rs— 210 Min.




TYPICAL PERFORMANCE
ELECTRICAL PERFORMANCE

Frequency Setting - - 4,300 to 4.375 Ge
Power Output - - = 240 mW
Electronic Tuning Range

(3 db bandwidth) - 50 Mc
Resonator Voltage - - 550 Vdc
Cathode Current - - 38 mA
Repeller Voltage - - —93 Vdc
Modulation Sensitivity - 1.0 to 2.0 Mc/V
Heater Voltage - - - 6.3 V(ac or dc)t5%
Heater Current - - - 1.5 A max
Mode - - - = = 4-3/4
VSWR of Load - - - 1.05:1
Temperature Coefficient +150 Ke/°C max

Warm-up Time - - - 1iii iiiirds max

*MAXIMUM RATINGS

Resonator Voltage - - - - - 900 Vdc
Cathode Current - - - - - 85 mA
Repeller Voltage (negative

with respect to the cathode) - —350 to —500 Vdc

*Note: Damage to the tube may occur if the maximum
ratings are exceeded.

MECHANICAL
Operating Position - - - - Any
Electrical Connection . Flexible Leads

RF Output Coupling -

1/2 height, RG 49 A/U
waveguide flange

Cooling Required - - - - Conduction
Net Weight - - - 10 ounces
Shipping Weight (approximate) 4 Pounds
ENVIRONMENTAL PERFORMANCE
Temperature Range - = —55 to+90° C
Altitude = B S 8 B o= = 8 50,000 ft. max
Vibration = = = = =5 = = 410G, 20-2000 cps
Shock - - - - - - - - - 30 G, 11 ms
OUTLINE DIMENSIONS
Height - - - - - = - - - 2-1/32inches
Width - - - - - - - - - - 2-49/64 inches
Length - - - - - - - - - 1-9/16 inches

(Effective 3-15.64) © Copyright 1964 by Eitel-McCullough, Inc.
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APPLICATION NOTES
NOTE: All voltages referred to the cathode.

COOLING: At sea level, these tubes will not require forced-air cooling when operated at their max-
imum rated dissipation with heat-sink and ambient temperatures less than 125° Centigrade. The
mounting flange or waveguide flange will normally provide the heat sink connection required for
conduction cooling.

If an insulator is used between the tube and waveguide or chassis, forced air cooling may be
required to maintain the ceramic-to-metal seal temperatures below the maximum rating of 175°
Centigrade.

RESONATOR: The resonator of the IK75C seriestube is integral with the body of the tube. For this
reason, it is often convenient to operate the resonator at chassis potential, with the repeller and
cathode at appropriate negative potentials.

CATHODE: The heater voltage should be maintained with + 5% of the rated value of 6.3 volts if
variations in performance are to be minimized and best tube life obtained.

The heater and cathode of these tubes are not internally connected and the heater-to-cathode
voltage should not exceed £ 45 volts. When the resonator of this tube is operated at chassis poten-
tial, the heater transformer must be insulated for the cathode-to-resonator voltage.

DIMENSIONS IN INCHES
DIMENSIONAL DATA
@ REF. MIN. MAX. NOM.
A .365 385
® € B | 1396 | 1.416
@\ @m oLes C 990 | 1.0I0
s D 2.730
] E 684
1 P F 1.520
@\ R - G | 1.495 1.505
' * T ! | H 1968
e— ! = & J |.215 DIA. [.225 DIA.
‘ 'LE___-___\,,'H K 1.593
®/ : L | 1339 1.349
i M 1.010
N |#6-32UNC-2B (4) HOLES
\— P 2.030
'*—@_— DECAL Q 1.345
R | 18" MIN. INSULATION
(@
_._@__4
N
) V4 j
“& *@y J 12%]
™
® = : —
Ll 4|l |
- L LA\
SERIAL

CONNECTIONS:
REPELLER —RED

L

2 HEATER—WHITE FINISH:

3 CATHODE — BLACK =

2 RESONATOR — TERMINAL TUBE. BODY.= PAINTED

TUBE FLANGE—GOLD PLATED




TENTATIVE DATA

ULLOUGH, INC. 1K75CK

C-BAND
REFLEX KLYSTRONS

The Eimac 1K75CH and 1K75CK are low noise, ceramic and
metal, ruggedized, internal cavity, reflex klystrons designed
for use in altimeter applications at a fixed frequency of 4300
* 50 megacycles. These conduction-cooled tubes are capable of
delivering a minimum output power of one watt into a load VSWR
of 1.15 to 1 under conditions of severe shock, vibration or
acceleration extremes.

GENERAL CHARACTERISTICS

ELECTRICAL

Cathode: Unipotential, oxide coated

Warm-up Time - - 60 seconds
Heater: Voltage - - - 6.3 volts

Current - - 1.0 to 1.5 amperes
Minimum Output Power (Load VSWR=1.15:1) 1.0 watts
Operating Frequency - - 4300 + 50 megacycles 1K75CH

MECHANICAL

Operating Position - = = Any
Mounting:

1K75CH - - - Heat sink flange

1K75CK = - Special waveguide flange
R-F Output Coupling:

1K75CH = N - Insulated TNC jack

1K75CK - Special half-height waveguide
Electrical Connections - - Flexible leads 3
Cooling = = - Convection and conduction
Maximum Overall Dimensions: 1K7 5CH 1K75CK

Depth = - 1.13 1.19 inches

Width - - 2.50 2:16 inches

Length - - 2.51 2.73 inches
Net Weight - = 8«5 8.0 ounces
Shipping Weight (Approximate) 2 2 pounds

ENVIRONMENTAL 1K75CK _
Maximum Heat-Sink or Ambient Temperature - = 125° Centigrade
Maximum Altitude (1K75CK, and 1K75CH with TNC jack
at body potential) - - - - No Limit

Maximum Altitude (1K75CH with TNC jack at cathode potential) 40,000 Feet
Maximum Non-Operating Shock (11 ms duration) (1K75CH) - 15 g
Maximum Non-Operating Shock (11 ms duration) (1K75CK) - 30 g
Maximum Operating Vibration (20-2000 cps)* - - - 10 g

*Based on a maximum peak-to-peak frequency deviation of 100 kilocycles.



1K75CH--1K75CK

MAXIMUM RATINGS

L

D-C RESONATOR VOLTAGE* - = = - 850 MAX. VOLTS

D-C CATHODE CURRENT - = - - ~ 100 MAX. MA.
RESONATOR DISSIPATION - = = = 75 MAX. WATTS

PEAK REPELLER VOLTAGE*

POSITIVE WITH RESPECT TO CATHODE - - 0 MAX. VOLTS
NEGATIVE WITH RESPECT TO CATHODE - - 500 MAX. VOLTS
PEAK HEATER TO CATHODE VOLTAGE - o - +45 MAX. VOLTS
TYPICAL OPERATION (Load VSWR less than 1.15 to 1)

D-C Resonator Voltage* - - 550 750 wvolts

Mode - - - = - 4-3/4 2-3/4

Frequency - - = = 4300 4300 megacycles

D-C Cathode Current - - - 35 60 milliamperes \_/
D-C Repeller Voltage* - - -150 -350 wvolts

D-C Repeller Current = - 1 1 microampere
Power Qutput - - = = 0.25 1.0 watt

Electronic Tuning (3 db bandwidth) - 60 30 megacycles
Modulation Sensitivity (AEy = * 5 volts) 1600 160 Kc/volt

Residual FM - = = = 40 40 kilocycles
*All voltages referred to cathode.

APPLICATION A4

Cooling: At sea level, these tubes will not require forced-air cooling when
operated at their maximum rated dissipation with heat-sink and ambient tempera-
tures less than 125° Centigrade. The mounting flange or waveguide flange will
normally provide the heat sink connection required for conduction cooling.

If an insulator is used between the tube and waveguide or chassis, forced-
air cooling may be required to maintain the ceramic-to-metal seal temperatures L 4
below the maximum rating of 175° Centigrade.

Resonator: The resonator of the 1K75C series tubes is integral with the body
of the tube. For this reason, it is often convenient to operate the resonator
at chassis potential, with the repeller and cathode at appropriate negative
potentials.

Cathode: The heater voltage should be maintained within * 5% of the rated
value of 6.3 volts if variations in performance are to be minimized and best
tube life obtained.

The heater and cathode of these tubes are not internally connected and
the heater-to-cathode voltage should not exceed * 45 volts. When the resonator
of this tube is operated at chassis potential, the heater transformer must be
insulated for the cathode-to-resonator voltage.
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IK75CH/CK TYPICAL OPERATING CHARACTERISTICS

ErRs=500 Vdc ErRs=750 Vdc
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(. ¢
< N
1505 Mox.
1.495 Min.
P - _© I 1.942 Mox.
o 1932 Min.
1375 Max € ‘(L\
A
i 228 Dia.
L 4 Holes
CONNECTIONS
\_REPELLER - RED :ﬁ:'o?, :‘.’:
2. HEATER -WHITE
3. CATHODE -BLACK 2%2? :7:
2.405 Max

18" Min._Insulation
Stondard TNC Jack

\M 5 [B®

635 Max.
615 Min. i

IK75 CK

18" Min_Insulation

b 1193 Max.
L1181 Min.
CONNECTIONS I ] 1
| REPELLER -RED 1_ 192 Max.
2. HEATER -WHITE 182 Min

3. CATHODE -BLACK

2.755 Max
2.745 Min

2.379 Max.
2371 Min.

1.504 Mox.
1496 Min.

4-40 UNC TAP
(Resonaton
ﬁ: :[:[5 i /
T |
1443 Max. T T
TerS i i [L\ \Z\
1004 Max. {? ¥ I
2,730 Max, |_288 Wn: e udie Y o 374 Max.
1505 Mox. a J ¥ 370 Min.
1.495 Min = (§>
1287 Max. {)7 {1‘\ ) T

X
ra \\.Isa Dia.
6 Holes
1010

1876 Max.
1.868 Min.
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TENTATIVE DATA

. e | 1KTSCS

AN
C-BAND
o
REFLEX KLYSTRON
The Eimac 1K75CS is intended to ease the system designers’
logistics and performance problems by providing a ruggedized,
load-insensitive reflex klystron/isolator package for the 4200-
4400 Mc. radio-altimeter band. Combining these two components
into one integral package allows them to be matched for optimum
performance. Operating in the 4-3/4 mode, the 1KT75CS provides
more than 300 mW and 100 Mc. electronic tuning range into a load
VSWR of 2:1 with only 8 Mc. maximum frequency pulling. Alter-
nately, this tube can be factory pre-set to provide approximately 1
watt and 30 Mc. electronic tuning range.
GENERAL CHARACTERISTICS
ELECTRICAL
N ) .
Cathode: Unipotential, oxide coated
Warm-up Time - - - = - = = = - - - -~ 60 seconds
Heater: Voltage - - - - - - = - - = =- - = = 6.3 volts
Current - - = = = =- = = = = = = 10tol.5 amperes
Minimum Output Power (4-3/4 mode) - - - - = - = = = 0.3 watts
Operating Frequency (Fixed) - - - - - - - = = = 4300+ 50 megacycles
MECHANICAL
Cperating Position - = = = = = = = = = = = = = = - - = Any
Mounting - = = = = = = = = = = - - = = - - Heat Sink Flange
RF Output Coupling- - - =~ = = = = = = Special Half-Height Waveguide
Electrical Connections- - = - - = - - - = = = = - - FlexibleLeads
Maximum Overall Dimensions:
Depth - - = = = = = = = = = - - - - - 416 Inches
Width - - - - - = = = = = = = = = = - 281 Inches
Length—-—--———————-———2.76 Inches
Net Weight - - - - - - - = = = = =- = = = = = 1.5 Pounds Max.
Shipping Weight (Approximate)y - - - - - - - = = = = = 3 Pounds
ENVIRONMENTAL
Maximum Heat-Sink Temperature - - - - = - = = = = = = = 125°C
- Maximum Non-Operating Shock (11 ms Duration) - - - =- - = = = = 15 g
‘ Maximum Operating Vibration (20 - 1500 cps)* - - - - - - = = = 10 g

*Based on a maximum peak-to-peak frequency deviation of 100 kilocycles.

(Effective 8-10-62) Copyright 1962 by Eitel-McCullough, Inc.
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MAXIMUM RATINGS

DC RESONATOR VOLTAGE - = = = = - = - - = = 900 MAX, VOLTS
DC CATHODE CURRENT - - = = = = - - - - - - 85 MAX. MA
RESONATOR DISSIPATION = = = = = - - - - - = 75 MAX., WATTS

PEAK REPELLER VOLTAGE*
POSITIVE WITH RESPECT TO CATHODE - - 0 MAX. VOLTS
NEGATIVE WITH RESPECT TO CATHODE - - - 500 MAX, VOLTS

TYPICAL OPERATION

Mode - - = = = = = = = = = - - - - - - -4-3/4

Frequency - - - = = = = = - - - - - « = - 4300 megacycles

DC Resonator Voltage*- - - - - - - - - - - - - 700 volts

DC Cathode Current- - - - - = = - = - o - = o 55 milliamperes
- = = = = = = - - = = = = -85

DC Repeller Voltage

DC Repeller Current e R 1 microampere

Output Power- - - = - - - - - - o« - - - - & 325 milliwatts
Electronic Tuning (3 db bandwidth) - - - - - - - - - 110 megacycles
Modulation Sensitivity = - - - - - - - - - - - - 3 Mc/volt
Residual FM - - - - - = = = = - - - 40 kilocycles

+175 Ke/°C

Temperature Coefficient (=55 to +125 C)

*Based on a maximum peak-to-peak frequency deviation of 100 kilocycles.

APPLICATION

Cooling: At sea level, these tubes will not require forced-air cooling when operated at
their maximum rated dissipation with heat-sink and ambient temperatures less than
125° Centigrade. The mounting flange or waveguide flange will normally provide the heat
sink connection required for conduction cooling.

Resonator: The resonator of the 1K75CS is integral with the body of the tube. For this
reason, it is convenient to operate the resonator at chassis potential, with the repeller
and cathode at appropriate negative potentials.

Cathode: The heater voltage should be maintained within 5% of the rated value of 6.3
volts if variations in performance are to be minimized and best tube life obtained.

The heater and cathode of these tubes are not internally connected and the heater-to-
cathode voltage should not exceed 45 volts. When the resonator of this tube is operated
at chassis potential, the heater transformer must be insulated for the cathode-to-resona-

tor voltage.

(

(
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IK75CS TYPICAL OPERATING CHARACTERISTICS
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IK75 CS

CONNECTIONS:
| REPELLER - red

2. HEATER — white
3. CATHODE — black

2.032 Max.

o) :

Max. ~—(Typ)

NOTES:

|. Mates with special
'/ height waveguide:

2. Mates with heat sink
flange.

2.781 Max.

2.810 Max.

3
1.515 Max. | Note ¥ 3°/4 Max.

12" Lead

| length

N

-o- f\ -

#

- %4 e 1.4 2760 Max. 4 — . 1.210 Max.

4.163 Max.

(

(



PRELIMINARY DATA

1K125CA

C-BAND
REFLEX KLYSTRON

TYPICAL PERFORMANCE

ELECTRICAL PERFORMANCE

Frequency Range - - 3.7 to 4.4 Gc
Mechanically Tunable 700 Mc
Power Output - - = 1.25 W min
Electronic Tuning Range

(3 db bandwidth) - 25 Mc min
Resonator Voltage - 1000 Vdc
Cathode Current - - 80 mAdc
Repeller Voltage - - —400 Vdc
Modulation Sensitivity 250 to 550 Kc/v
Heater Voltage - - 6.3 V(ac or dc)t5%
Heater Current - - 1.5 A max
Mode - - - - 2-3/4
VSWR of Load - - - 1.15:1
Temperature Coefficient +75 Ke/°C

Warm-up Time - - ii" WS

MAXIMUM RATINGS

Resonator Voltage - - - - - 1200 Vdc
Cathode Current - - - 110 mA
Repeller Voltage (negative w1th

respecttothecathode) - - - --100 to —750 Vdc

Note: Damage to the tube may occur if the
maximum ratings are exceeded.

MECHANICAL
Operating Position - - - - - any
Electrical Connection - - Octal Socket
RF Output Coupling - -CMR 187 waveguide flange
Cooling Required - - - - - 10 cfm @ sea level
Net Weight - - - - - 19 ounces
Shipping Weight (approximate) - - 5 pounds

ENVIRONMENTAL PERFORMANCE

Temperature Range (Ambient) - —25to 465 C
Altitude - - - - - - - 10,000 ft. max
Vibration - - - - - - = 10 G, 40 cps
Shock R 10 G, 1 ms

OUTLINE DIMENSIONS

Height - - - - = - - = - - 4,700 max
Width - - - - - - - - - - 2,797 max
Length - - - - - - - - - - 3.450 max

(Effective 3-15-64) © Copyright 1964 by Eitel-McCullough, Inc.
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NOTE: All voltages are referred to the cathode.

APPLICATION NOTES

COOLING: At sea level, with an ambient temperature of 50° Centigrade, a minimum air-flow rate
of 10 CFM, directed over the klystron body, is required to adequately cool the tube when operated
at maximum ratings.

For conditions other than the above, the criterion for proper cooling is to maintain the
klystron ceramic-to-metal seal temperatures below 175°Centigrade. Cooling in excess of the
minimum recommended flow rate will result in longer tube life and more stable operation. If
extended tube life is of primary concern, the body temperature should not exceed 100° Centigrade.

RESONATOR: The resonator of the 1K125CA is integral with the body of the tube. For this reason,
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at
appropriate negative potentials.

CATHODE: The heater voltage should be maintained withinT5% of the rated value of 6.3 volts if
variations in performance are to be minimized and best tube life obtained.

The heater and cathode of the 1K125CA are not internally connected and the heater-to-
cathode voltage should not exceed £45 volts. Whenthe resonator of this tube is operated at chassis
potential, the heater transformer must be insulated for the cathode-to-resonator voltage.

Electrical connection to the cathode of this tube should be completed by utilizing all four of
the cathode base pins.

MECHANICAL TUNING: A screw-driven bellows, coupled to a ceramic-slug tuner, allows tuning
cycling in excess of 1000 cycles without damage to the vacuum seals. The tuning rate of approxi-
mately 100 megacycles per turn and the low tuner starting-torque permits the use of miniature
motors for remote tuning. Mechanical stops, capable of withstanding a maximum torque of 10 inch-
ounces, are provided at the extremes of the tuning range to prevent damage to the tube.

Clockwise rotation of the tuner-shaft produces an increase in frequency.

MOUNTING: The 1K125CA should be mounted by the output-waveguide flange. An octal socket is
required to complete the electrical connections to the heater and cathode. The repeller connection
is completed with a standard medium cap connector.

SPECIAL APPLICATIONS: For additional information regarding any specific application, write to
Eitel-McCullough, Inc., San Carlos, California. All such requests will be handled confidentially.

® DIMENSIONS IN INCHES
™ i DIMENSIONAL DATA
REF. MIN. MAX. NOM.
@ ‘ A 2765 2797
B | 1765 | 1797
! C | 2426 | 2434
D | 166 | 1624
E | 806 | 84
REPELLER COMNECTION F 243 251
J G [ 17e | 1ie7
D H | 1426 | 1434
I J 3450
K 1.500 DIA.
® - - ) @ N 4700
r M .400
N |[.248DIA.| .250DIA.
- Q@ P |559DIA. | 573 DIA.
Q 370
R 147 DIA_TYP,
P s 1oso |
“’/ [
STANOARD OCTAL.
SonPisonarion ®
©

\
ot

¢

TAL BASE
INDEX KEY BASE_CONNECTIONS
|RESONATOR
2. INTERNAL CONNECTION
3_CATHODE




TENTATIVE DATA

X-1075A

X-BAND
REFLEX KLYSTRON

The Eimac X-1075A is a ceramic and metal, conduction cooled
reflex klystron designed for local oscillator service inapplications
encountering severe vibration, shock or temperature extremes.
This tube will deliver a typical output power of 100 milliwatts over
the frequency range of 8500 to 9600 megacycles.

The stacked-ceramic construction results in an extremely rugged
design and a low sensitivity to vibration.

Leads to the tube are permanently attached and protected by
molded silastic rubber caps which permit operation at any altitude
without flashover.

FEATURES: This tube features Eimac’s new long-life tuner which

renders excellent torque control under extreme environmental con-
ditions over as many as 10,000 cycles.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Unipotential, oxide coated
Warm-up Time = - = - - - - - - = = = = 30 seconds
Heater: Voltage - - - - = = - = - = = = = = = 6.3 volts
Current - - - = = - - - - - - - - - =10 ampere
Typical Output Power (Load VSWR = 1.15:1)- - - - - - 100 milliwatts
Frequency Range- - - = - = - = - - - - = 8500 to 9600 megacycles
MECHANICAL
Operating Position - - = = = = - - - - - Any
Mounting - - - - - - - - - - - - - - UG 39/U Wavegulde Flange
Cooling - = = = = = = = = = = = = = - = - = Conduction
Electrical Connections - = = = = = = = - - = - = =~ TFlexible Leads
RF Output Coupling - - - - - - - - - - - - - RG-52/U Waveguide
Net Weight - - - = = - = - - - - - - - - - - - 4 Ounces
Shipping Weight (Approximate)- - - - - = = - = = = = = 2 Pounds
Maximum Overall Dimensions:
Height- - = = = = = = - = = = - = - = 140 Inches
Width- - - = = = = - - = - = = = = = 1,63 Inches
Length - - = = = = = = = = = = = - - 2,28 Inches

ENVIRONMENTAL

Maximum Ambient Temperature - - - - - - = - - = - = = =150°C
Maximum Altitude - - - - = = = - = = = =« = - = = = No Limit
Maximum Non-Operating Shock (11 ms Duration) - - = = - = - - = 40 g
Maximum Operating Shock (11 ms Duration)- - - - = = - = - - - 40 g
Maximum Operating Vibration (20 to 2000 cps) = - = - = = = - - = 10 g

(Effective 8-10-62) © Copyright 1962, 1963 by Eitel-McCullough, Inc. Printed in U.S.A.
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MAXIMUM RATINGS

DC RESONATOR VOLTAGE* = - - = - - - = - - = 500 MAX., VOLTS
DC CATHODE CURRENT - - - = - = - = - - = = 50 MAX, MA
RESONATOR DISSIPATION = = = = = = = = = = = 25 MAX. WATTS

PEAK REPELLER VOLTAGE*
POSITIVE WITH RESPECT TO CATHODE
NEGATIVE WITH RESPECT TO CATHODE

0 MAX. VOLTS
500 MAX. VOLTS

OPERATION MIN, AVE, MAX, UNIT
Mode - - - = = = = = = = - = - 5-3/4 -—-
Frequency - - - = = = = = = = 8.5 -— 9.6 Ge.
DC Resonator Voltage - - - - - - = -—= 400 - Volts
DC Cathode Current - - - = = - - -—— 40 -— ma
DC Repeller Current - - - - - - = -— -— 1 mamp
Power Output - - - - - - - 100 130 200 mWwW
Electronic Tuning (3 db bandw1dth) - = = -—- 30 - mc
Modulation Sensitivity - - - - - - - -—- -—- 2 Mc/ Volt
Peak-to-Peak FM Deviation (10g, 20 = 2000 cps) 250 ke
Residual FM- - - - - - -— -— 50 ke

*A1l voltages referred to cathode.

APPLICATION

Cooling: At sea level this tube will not require forced-air cooling when operated at its
maximum rated dissipation with an ambient temperature less than 150° Centigrade. The
waveguide-flange connection will normally provide the required heat sink for conduction
cooling. If an insulator is used between the tube and waveguide for DC isolation, forced-
air cooling may be required to maintain the ceramic-to-metal seal temperatures below
the maximum rating of 175° Centigrade. Maximum life will be obtained if the tube is

maintained at 150° C or less.

Resonator: The resonator of the X-1075A is integral with the body of the klystron. For
this reason it is often convenient to operate the resonator at chassis potential, with the
repeller and cathode at appropriate negative potentials.

Cathode: The heater voltage should be maintained within T 5% of the rated value of 6.3
volts if variations in performance are to be minimized and best tube life obtained.

The heater and cathode of the X-1075A are internally connected. When the resonator of
this tube is operated at chassis potential, the heater transformer must be insulated for
the cathode-to-resonator voltage.
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X 1075A OPERATING CHARACTERISTICS
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TENTATIVE DATA

EM-1114

X-BAND
REFLEX KLYSTRON

TYPICAL PERFORMANCE

ELECTRICAL PERFORMANCE

Frequency Setting - - - - 13.90 Gc
Mechanically Trimmable - $20 Mc
Power OQOutput - - - - - 200 mWw
Electronic Tuning Range
(3 db bandwidth) - - - 25 Mc min

Resonator Voltage - - - 400 Vdc
Cathode Current - - - - 40 mA
Repeller Voltage - - - - —280Vdc

Modulation Sensitivity -
Heater Voltage - - -

0.8 Mc/v max
6.3 V(ac or dc)x 5%

Heater Current - - - = 1.3 A max
Mode - - - - - - - 3-3/4
VSWR of Load - - - - -1.10:1
Temperature Coefficient - —150 Ke/°C
Warm-up Time - - = = 30 seconds
MAXIMUM RATINGS

Resonator Voltage - - - 500 Vdc
Cathode Current - - - - 55 mA
Repeller Voltage (negative with

respectto the cathode) - (-50 to -500) Vdc

Note: Damage to the tube may occur if the
maximum ratings are exceeded.

MECHANICAL
Operating Position - - - Any
Electrical Connections - - Flexible Lead
RF Output Coupling - - - RG-91/U waveguide
Cooling Required - - - - Conduction
Net Weight - - = = - 6 ounces
Shipping Weight (approximate) 4 pounds

ENVIRONMENTAL PERFORMANCE

Temperature Range (Max Ambient) 150°C
Altitude - - - - - - 100,000 ft. max
Vibration - - - - = - 10 G, (20-2000 cps)
Shock = mo = o w = = 40 G, (11 ms)

OUTLINE DIMENSIONS

Height - = = - = = = 1.40 inches
Width - - = - - - - 1.50 inches
Length - = = - - - = 2.10 inches

(Effective 3-15-64) © Copyright 1964 by Eitel-McCullough, Inc.
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APPLICATION NOTES

COOLING: At sea level this tube will not require forced air cooling when operated at less than
20 watts resonator dissipation and an ambient temperature of less than 150°C. The waveguide
flange connection will normally provide the required heat - sink for conduction cooling. If the
tube is operated at a resonator dissipation of greater than 20 watts or if an insulator is used
between the tube and waveguide for DC isolation, forced air cooling will be required to main-
tain the body temperature below the maximum rating of 175° Centigrade.

RESONATOR: The resonator of the EM-1114 is integral with the body of the klystron. For this
reason it is often convenient to operate the resonator at chassis potential, with the repeller

and cathode at appropriate negative potentials.

CATHODE: The heater voltage should be maintained within +5% of the rated value of 6.3 volts
if variations in performance are to be minimized and best tube life obtained.

The heater and cathode of the EM-1114 are internally connected. When the resonator of
this tube is operated at chassis potential, the heater transformer must be insulated for the

cathode-to-resonator voltage.

MECHANICAL TRIMMING: The EM-1114 is fitted with a locking tuner that allows £20 mc trim-
ming. The center frequency is factory pre-set to your specification.

SHOCK AND VIBRATION: This klystron is specifically designedfor use in applications encounter-
ing vibration and shock extremes. This tube is capable of delivering its rated power output
when subjected to vibration levels of 10g (20-2,000 cps) or shock of up to 40g (11 milliseconds

duration).
With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will

be less than 200 kilocycles.

SPECIAL APPLICATIONS: For additional information regarding any specific application, write to
Microwave Division, Eitel-McCullough, Inc., San Carlos, California, telephone Lytell 1-1451,
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The Eimac X-1075 is a ceramic and metal, conduction cooled
reflex klystron designed for local oscillator service in applications
encountering severe vibration, shock or temperature extremes.
This tube will deliver a typical output power of 30 milliwatts over
the frequency range of 8500 to 9600 megacycles.

The stacked-ceramic construction results inan extremely rugged
design and a low sensitivity to vibration.

Leads to the tube are permanently attached and protected by
molded silastic rubber caps which permit operation at any altitude
without flashover.

FEATURES: This tube features Eimac’s new long-life tuner which
renders excellent torque control under extreme environmental con-
ditions over as many as 10,000 cycles.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Unipotential, oxide coated
warm-up Time - - - - - = = = = = =
Heater: Voltage - - - = = = = = = = = = =
Current - - =- - = - e = e = =

Typical Output Power (Load VSWR =
Frequency Range-

MECHANICAL

Operating Position
Mounting -
Cooling
Electrical Connections
RT Output Coupling -
Net Weight
Shipping Weight (Approximate)-
Maximum Overall Dimensions:
Height-
Width -
Length

ENVIRONMENTAL

Maximum Ambient Temperature
Maximum Altitude
Maximum Non-Operating Shock (11 ms Duration)
Maximum Op<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>