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OUTPUT POWER IN KILOWATTS

OUTPUT POWER, PEAK MEGAWATTS
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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"

Appllcatmn E"gmeer INZ. 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.

FIE|I| E"gmeermg. 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.

SUDI}SA|y!



TENTATIVE DATA

3K2500LX

POWER-AMPLIFIER

® . EITEL-McCULLOUGH, INC.

S AN CARLOS = CALI FORNIA

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 - - - - T oD volts
Current - - - - 5.8 amperes
Maximum Starting Current - - 15 amperes
Power Gain - - - - - 25 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 = - T- - - - 0 to 165 volts
Body-Coil Current - - - - - - 0 to 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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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

MAXIMUM RATINGS

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 7.5 volts
Heater Current - - - - - - 5.8 5.8 amperes

Magnetic-Coil Currents:*
Prefocus - - = = = =
Body - - - - - = =

ampere
amperes

[ =
o o,
N O
o w;m

*Approximate values.
APPLICATION

Cooling--When the 3K2500LX is operated at sea level, with an ambient air temperature of
less than 309 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 1.107 11.357

E 1.976

F 5.187 5437

G 2.464 2.528

H 97! 1.033

J 220 240

K LI5S 1135

M 187

Q 1710 1.774

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

X .992DIA| 1.008DIA.
AK .865 DIA .885 DIA
AP 490 510

AW 428 .448

NOTES:

1 ¥MINIMUM_CONTACT SURFAGES

2. DIMENSIONS IN INCHES

OUTPUT CAVITY

MOUNTING FLANGE

COLLECTOR COOLER

MIDDLE CAVITY

3K2500LX

OUTLINE DRAWING

B
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TENTATIVE DATA

3KM4000LT

PULSE 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 = = = = & = = &Th 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”?

1-5/8 inch, 50-ohm line

- 21 pounds
- 120 pounds
- 240 pounds
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MECHANICAL (Cont'd)

Maximum Dimensions (Tube):

length = = = = = & & = =& = = = = % « =~ 31 ches

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 HZO (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 e A 0 to 25 volts
Body-Coil Current - = = = s = == - - = 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 i 6 AMPERES

500 MILLIAMPERES
20 MILLIAMPERES

AVERAGE BEAM CURRENT - - - = - - = = =~
DC BODY CURRENT (CONTINUOUS)
DC BODY CURRENT (TUNING ONLY) = 40 MILLIAMPERES
DC FOCUS ELECTRODE VOLTAGE - -400 VOLTS
COLLECTOR DISSIPATION- - - - = = = = = = -~ 4 KILOWATTS
SEAL TEMPERATURE - - = = = = = = = = = 175 DEGREES C

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

Collector - = = - = = = - = 0.95 1.0 1.0 ampere

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

Healing TIME: « & ¢ s « 5 5 s a6 5 5 5 96 & 5 & & = 3 minutes
Heater: Voltage. . . . . . . . . .. ..o o000 6.5 volts
Current . . . . . . . . . . . . o e e e e e 7.5 amperes
Maximum Starting Current . . . . . . . . . .. .. 15 amperes
MECHANICAL
Maximum Dimensions:
Length . . . . . . . . .o i v i i .. 15-1/2 inches
WHdth = s ¢ s v s 5 6 s w95 6 5 995 o 5 5 12-13/16 inches
Depth . . . .. . . ... 11-15/16 inches
Maximum Weight (Tube and Magnet) . . . . . . . . . .. 60 pounds
Pt COUPUAS. « « + w5 s sisnw s w5 6 & s 5 5 & & UG149A/U waveguide
Output Coupling. . . . . . v v v v o v v v v v v v o UG149A/U waveguide
Maximum Tuner Torque. . . . . . . . « « « « o « . 30 in-oz
Mounting Position Preferred . . . . . . . . .. . .. Vertical, cathode down

(Effective 10-16-62) Copyright 1962 by Eitel-McCullough, Inc. Printed in U.S.A.
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LIMNENS/IONAL 2474
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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
BtV o o o 6 @ we o o v =5 @4 60 cfm free
Collecter (Ducted) . . . . . . . . . 200 cfm 2 inches H9O

DC BEAM VOLTAGE . . o o« w o « w» s« o 5 @ & & 4 & 9 % 4 & 4 @ » 8.0 KILOVOLTS
DCBEAM CURBENT . v o w o s 0 w9 @ w0 @ 0 o w o o & o & 4 9 0.6 AMPERE
DC BEAM INPUT POWER. o 5 « 5 « o s o & s 5 s v o o 5 & & « = @ 4 KILOWATTS
DECBODYCURRENT.: . ¢« 2 a5 s # & s @ ue &3 s @ omwiame 60 MILLIAMPS
COLLECTOR DISSIPATION . « « ¢+ « s s s « s « s s o « 5 % & « 4 KILOWATTS
LOADVEBWR. + s v sov 4 5 s 255 9% 6606y awsi«ad 2:1

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

TYPICAL OPERATION - TUNED FOR MAXIMUM EFFICIENCY
4.4 4.7 5.0 kilomegacycles

FYEQUEHCYi o » % « 23 © & w o o & & o ' ® @ o ® & @ @
OUEDUE POWEE & 5 = 5 w %5 o 3 0 & & © & 6 & % 5 & 9 » 1.42 1.32 1.22 kilowatts
Driving POWET . : s s 5 s s « & w5 4 & 5 & & 5 & @ 40 40 40 milliwatts
Gain. . . . . . . e e e e e e e e e e e e 45.5 45 44.8 decibels
DCBeaAm VOIAZE . - = » « = v » » 5 s s 5 o w o » = s 7.5 7.5 7.5 kilovolts
DCBeamCurrent. . . . . « ¢ v v ¢ v ¢ ¢ o« o o + « 0.465 0.465 0.465 ampere
Beam Power Efficiency. . . . . . . . . .. .. ... 40.7 37.8 35 percent
Half Power Bandwidth . . . « . . « « « ¢ ¢ s o ¢ o 7.5 8 9 megacycles
DCBodyCuarréent . « « = « s 5 ¢ # 2 a & # & @ » » @ 21 21 18 milliamperes

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 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] is intended for
use in applications where light weight and compactness
are essential.

FEATURES

PERMANENT MAGNET FOCUSING
FOUR INTEGRAL CAVITIES

LOW NOISE LEVEL

FIXED INPUT AND OUTPUT COUPLING

TWO LIFTING HANDLES
FOR EASE OF HANDLING

INSTANT FAULT RECYCLING

CHARACTERISTICS
ELECTRICAL

Frequency - - - - - - - - - - - -
Minimum Output Power - - - - - - - - -
Minimum Power Gain - - - - - - - - - -

Cathode: Impregnated Unipotential
Starting Time - - e e e e e e e

Heater: Voltage - - - - - - - - - - -
Current x B B m W @ & ow o= owm
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.




4K3SJ

®

/H;
* |

@

p

L

|

®

/

| 39NV14 @3XI4 8/G1 VI3

~—HOLO3NNOO 1LNd1NO ¥

o

ALIAVO LNdLno

XLIAVO 1S¥I3 \

ALIAYD GNOD3S —
ALIAYD QHIHL l\

401037100
Q < Q | N 9l I\ ol

x| O = i = Ql o & 0 3| o &
€| 0 By ™ Ofw| =] 0O o NI
s - 0| | | O . I
&

| <t ol MO Ol | 0| 0|0 O
DN. 0| < MRIRS | G 0| O O 0
e 0| < oI N S| 0| ©f ¥
=t o ) 1=1-= 1]
Z
©]
%) 0 Y 0| 0| 9l 0| 9| 9 Npo 0
> <+ N =] o] 5| e el P o= o0
EW | o| | 0| w| 2| < b )
= | o| = 0] ] & = ol O~ ;
£ i <
w

<«

Wi <doolaww o> x| dEzalxlo/r o> =22 SHEHEEE




ty/

\ | )

DETAIL "A"—/
DETAIL "B"
HEATER-CATHODE CONNEGTION

HEATER CONNECTION—

M

R.F. INPUT CONNECTOR&

UG - 210/U
®-
-0 ®

1
e

DETAIL"B" (TR

[ o
'® s @ / f ,L
| ' | o | :
L_\ |

\\
7
[

LTUNER SHAFT

DETAIL "A"

4K3SJ KLYSTRON

o
T
i .
i
1
|
/ BODY CONNECTOR—
/ GROUND LUG

L5/|<s DIA. MOUNTING HOLE
4 REQ'D. (SEE NOTE: 1)

NOTES:

|. KEEP MAGNETIGC MATERIALS AT LEAST SIX
INCHES AWAY FROM MAGNET: OTHER
MAGNETS SHOULD BE AT LEAST TWELVE
INCHES DISTANT.

2. DIMENSIONS ARE IN INCHES.

3. (%) MINIMUM CONTACT.

S @ rSeNp
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MECHANICAL

Operating Position (preferred) - - - - - - - - - - - Vertical, cathode down
Cavity Tuning Torque (maximum) - - - - - - - - - - - 12 inch pounds
Cooling - - - - - - - - - - - - - - Forced Air (20°C at sea level)
Collector Flow - - - - - - - - - - - - - - - - - 200 cfm
Collector Pressure Drop S 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 - - - - « =« « =« =« =« o & & & = = 14 inches

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

RF Input Coupling - - - - - - - - . .+ =« .

RF Output Coupling - - - - - - - - - - . .

DC BEAM VOLTAGE - - - - - - - - - - . . . 7.0 KILOVOLTS
DC BEAM CURRENT - - - - - .- - - . . . . . 0.6 AMPERE
DC BEAM INPUT POWER S 4 KILOWATTS
COLLECTOR DISSIPATION - - - - . . . . . . . 4 KILOWATTS
CATHODE SEAL TEMPERATURE - - - - - . . . . . 150 DEGREES C
LOADVSWR - - - - - .- . - . - . . . . . 21

TYPICAL OPERATION — TUNED FOR MAXIMUM EFFICIENCY

Frequency - - - - - - - - - 1700 2000 2400 megahertz
Output Power - - - - - - - - 117 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 - - - - . . . . B 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.
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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
Output Power - - - - 10,000 watts
Frequency Range (In H-101A Assembly) 720 to 985 mc
*(9 mc at 3-db points)
MECHANICAL
Operating Position - - - Vertical, cathode end up
R-F Input Coupling - - - Type "N" coaxial fitting
R-F Output Coupling - - 3 1/8-inch 50-ohm air line
Net Weight - - - - 53 pounds
Shipping Weight (approximate) - - 135 pounds
Cooling: Water and Forced Air - - Flow Rate
Cathode (With SK-110) - - 52 cfm air
Output Cavity - - - 50 cfm air
Body - - - - 1 gpm water
Collector - - 4 - S 25 gpm water

B -
i 4
(Effective 5-28-58) Copyright 1958 by Eitel-McCullough, Inc.

Pressure Drop
5 inches H70
1.5 inches H,O
- 8 psi

~ 28 psi
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MAGNETIC-COIL POWER-SUPPLY

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 BODY CURRENT (CONTINUOUS) =
D-C BODY CURRENT (TUNING ONLY) =
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

TYPICAL OPERATION

APPLICATION

0 to
0 to

0 to 175

0 to
0to

20 MAX,
2.5 MAX,
0.1 MAX,

0.15 MAX,
-500 MAX,

2.4 MAX,
0.75 MAX,
1.6 MAX,

25 volts

1 ampere

volts
3 amperes

50 volts
0 to 1.

5 amperes

KILOVOLTS
AMPERES
AMPERE
AMPERE
VOLTS

KILOVOLTS
AMPERE
KILOWATTS

50 MAX. KILOWATTS

300
11.2
1.05
0.02
5748

16
1:59
25.4
44,1
80
1.51
1292
-200
8.0

40

2250
071
1600

megacycles
kilowatts
megacycles
watts

db

kilovolts
amperes
kilowatts
percent
millilamperes
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.



4K50,000LQ —

Tt I/6 —T

H-101A

NOTES:
T |_THIS BOX IS SHOWN ROTATED 90°
Il | il FOR_PARTS TION 8
| il Il DIMENSIONS OF COUPLER 8 COOLING
| | ' il = TUBE,
[ 2. COIL HEIGHTS ARE ADJUSTABLE
- p— /8_INCH
b I # SK-1I0
THINE 1 s
'H1 | ‘ \]
[ f.
I ‘I
B! PN
MOUNTING HOLES H
hon,aEa,ar & % ]
90° ON 165 DIA PC. H ‘ MC-20I
\ f
INPUT_FITTING
- UG 58/U
Il i
R RF-40|
. T 7
. & | ol MF-I01A
il
e . 7
[~
El a8
T s
(i —~
il ‘
= @ AN
%
= ‘\ N\
ol (oo e !
g T ISORK
" . & W X 4 ®
LS Sele%%
3. .4 E \\\
g " L g S
o b Il = s — RF-a02 > MC-204
n -
*m P
= a5l ap. —=
a3 2 < X 7 5g oo
";r 30" 30\\/
of- ¢ y
Ed— ; y
(\ } 3
g & Cumummn - | /7
n | Tiemi- T - 1 ‘ /
ol e ‘ \
- = ) D : LN ]
ﬁ A = e
ey | —{}- L\
2 | 4 ST 2
G - LY ‘ / | T
m i i % » |L o o
z ! 5 ‘ S n @
I 1 ' o o 1
m T (S = == § 3 o o
L2 I % o
S i I A = ny |2 B
) et I ¥ - = < |w
1 ‘ A
gl o o |
i i RE- ® 5
il SEE_NOTE | =
il it COUPUNG =
4K50,000 LQ | MC-203 ADJUSTMENT HANDLE o
i | p
1875 0.0z WA i | =
g (<]
- , | 1 m
| i
it | ‘
1 ﬂ :
T‘* | I l
I |
[
65/8t 116 a%
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DIMENSION DATA
J i REF NOM. MIN. MAX.
7 A 44560 | 44690
* B 7.470 7.510
D 19.994 20.064
E 626
F 12.515 12.620
®

G 3.495 3.530
H 1,170 1.205
J 230 255
K 1.030 1.100
0 515 645
M 187
N 750
P 560 650
Q 2735 2.770
R 4610 D] 4.6300
s 4430 D] 4.510 D
T 1320 1.425
U 5115 D 5130 D
v 46/0D| 46400
X 2.120 2 140
Y 645 705
AB 1.585 1630
AC 60°
AD 30°
AE 3.485 3510
AF 1.875
AG | 4.000
AH | 2.563
AJ 4615 4.635

IMPERIAL FLEX FITTINGS

COOLER FLANGE

o
1/4-20 NC_CONNECTION /"w CID
- ek o

NOTES:
1. *MINIMUM CONTACT SURFACES FOR ALL_
CAVITY PLATES.
2. DIMENSIONS IN_INCHES.
3 FOR
4K50,000LQ DIMENSIONS SEE GUN NO. 2 OUTLINE,

OUTLINE DRAWING DRWG. NO. GUN NO. 2-600l.

Printed in U.S.A. 46915
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POWER AMPLIFIER
KLYSTRON

12 kW
1.7-24 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 fess 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 4KM50S]J.

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

CHARACTERISTICS
ELECTRICAL

Cathode: Unipotential
Heating time e

Heater: Voltage (+5%) - - - - - - - - - - -
Current - - = =« = = = « « « = = =

Getter: Voltage
Amperes

Power Gain - - ~« = @« = = s = w o= = o= =
Output Power - - - - - = = =« = = =« @« = =
Frequency Range
Phase sensitivity to beam voltage

[l
I}
1
1
1
L
[
1
1
Ll
'
1

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

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 (4KM50S] and H-158 Electromagnet)
Length - - - - - - - - - - - - . - - 33inches
Diameter - - - - - - - - - - - - - - 18inches
Weight (4KM508J) - - - - - - - - - - - - - 90pounds
Weight (H-158 Electromagnet)- - - - - - - - - - - 170 pounds

Input Coupling (rf)
Output Coupling (rf) -
Maximum Tuner Start Torque
Maximum Tuner Stop Torque
Mounting Position Preferred
Cooling: Water and Forced Air

Cathode
Body
Collector - - - - - - - -
Electromagnet

Voltage - -
Current - -

BEAM VOLTAGE (dc) -
BEAM CURRENT (dc)
BEAM INPUT POWER - -
BODY CURRENT (dc) B
COLLECTOR DISSIPATION
LOAD VSWR - -
INLET WATER PRESSURE
OUTLET WATER TEMPERATURE -

SUPPLY

RATINGS

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

Flow Rate Pressure Drop

- - = - 20cfm free
- - - - 12gpm 50 psi
- - - - 18gpm 30 psi
- - - - 15gpm 15 psi
REQUIREMENTS
- - - - - - 150volts
- - - - - - 15 amperes

20 KILOVOLTS
3 AMPERES
50 KILOWATTS
75 MILLIAMPERES
50 KILOWATTS
1.5%1
80 PSIG
80 DEGREES C

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 - - - - - - - 18 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 Eitel-McCullough,

Inc., 301 Industrial Way, San Carlos, California.



SECTION A-A

SECTION B-B
TUNER GXTENDED
TO MAX.LIMIT

COOLANT OUTLET

COOLANT
INLET

COOLANT
OUTLET

OPTIONAL
GROUND TERMINAL

PHOTO CELL
CONNECTOR
UGe-290 A/U

R.F.INPUT
CONNECTORS
UG -1eo /U

DIMENSIONAL DATA

N

GROUND TERMINAL

W~BOLNG: B& QUICK- CONNECTIVE

FITTING FCR HANSEN
RA-HK-BS-H 2 SO0CKET
TYP 2PLACES

WR-430 WAVEGUIDE
CONNECTION

1% =11 % NPSM
TyP. 2 PLACES

TUBE LIFTING
EYEBOLTS

| —

COLLECTOR TERMINAL ~
2.201INC. -2 A

REF | NOM. MIN . MAY .
A | 20. 266
B | 24.e70
@ 10.325 | 10.52.5%
= .15
E 73715
= 4.2868
] 3. 906
- 2.188
J | .28
K 230 A8
e L 23 600 | 24.000 |
M 1.000
¢ 69 N 345 .405
P 5.950| 6.050
=2 1.470 {720
- N B 5.180
P % T 6.490 | &.500
J 1,188
A A L4377 »
AB 7.2920| 8.000]|
| BA .380
CA 6.9270 7.030
ce | 5750 | ©.150
i 510 . elo
CcCOD | S* 25°
CE o® 20°
CF 15 25°
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INPUT CONNEC TGN TYPE Licisn EAl PHOTO CELL CONNECTOR,K UG - 290 A/U (ze—ge)
FEMALE SUPPLIED

MATES WITH MALE UGRI B/U (REF)

COLLECTOR COOLING WATER OUT |
| |
1§ —1l3 NPSM

(Q.Eﬁ)'

/‘*—'—332 DIA. MOUNTING HOLES [FOt-)
IN BASE PLATE 90° APART.
ONI5 DIA. B,

/ MATES wITH STANDARD FLANGE
UG435 A/u  (REE)

/

/
; | ;
| /" 2"20UNC X7 DEEP TEN HOLES (REF)

<

|
2 Max-

\ ~——— HC-116 (CUSTOMER OPTION)
et ! ,_J ELECTRO - MAGNET COOLING, WATER

8 : OUICK DISCQNN ;
GROUND TERMINAL / . S_,J_E_QLCM
2T =T e (ref) = HOSE STEM (2 REQ'D)

/a4 WING NUT (Re[)

R TU"‘"Nz DR'\T’E TK-100 KNOBS (4 REQD)
g SHAET (CUSTOMER OPTION)
COLLEGTOR COOLING WATER IN
e % —||'§ NPSM  (meR)
,/

— 4KM50SJ KLYSTRON (SHOWN FOR

/ / CLARITY, NOT INCLUDED INH-158)

Y e

//

COLLECTOR TERMINAL // .
Ya WING NUT / i~ —HC-116 (CUSTOMER OPTION)
(2&-"—\ e /’ BODY COOLING WATER QUT

e / QUICK DISCONNECT COUPLING
\ L S / é"Hoss STEM




RED LEAD
14tY L6, Ve LU

/— COLLECTOR
/— COLLECTOR
DRaIN PLUG

COOLANT

BLACK LEAD
147 LG. Y4 LUG

@
“=2)
—0)

ouTPUT
CAavITY s

O

THIRD :
CAVITY G &

VIEW D-D

L\ ‘
SECOND
( l I:,./CAVITY ,@ GETTER CONNECTIONS
1
‘ DETAILE’
@1

¢ INPUT
[ ]j/(_n.vn‘v

MOUNTING } é HEX SOCKET
FLANGE % wFLATS x ¥ ¢ DP.
o _— MOD.ANODE

7 CONNECTION :

——

5 DETAIL E
TUNER SOCKET
TYP. 4 PLACES

BLACK LEAD 142 LONG
Vol - HEATER -CATHODG

' @ - RED LEAD 14t72 LONG

VaLUG-HEATER

PILAMENT CONNECTIONS

4KM50SJ KLYSTRON
) ) )



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

QUICK DISCONNECT COUPLING

5 HOSE STEM

|

o WG, GETTER
/ LEAD, RED
| 14" LONG

(\’25;)

|
—LUG ,GETTER
/4 LEAD,GROUNDED,
BLACK 14" LONG

(2ew)
t—ELECTRO-MAGNET MC-174

FURNISHED W/RECEPTACLE
MS 3102A-18- 3

MS3106B-18- 5S

CABLE CLAMP A BUSHING
MS 3057-10
|
oL
7—16
o%
7 > ' 5o
|
19 ¥
| 15
glt-ﬁ * 23'@_ 16 (rz_-F)
4 I 2
i1ty *
a 95
2 L
! 176
o 5
Y
i3 ¥ i%t}e MAGNETIC FRAME
s = MF-14|
1= 223 x : VY 7~
LI
1.' + L
i - 2776 /sx—.HQ MOD. ANODE CONNECTOR
T i
;% WAX. (o) : 12 DIA. HOLE RECO MMENDE D
-7 (CUSTOMER'S MTG, PLATE)
4 LUG HEATER LEAD __—LLUs  HEATER CATHODE LEAD
14 LONG RED
=er \ 14 LONG BLACK (rwF)

H-158 ELECTROMAGNET

I‘

AND KLYSTRON SUPPORTING STRUCTURE
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TENTATIVE DATA
EITEL-McCULLOUGH, INC. 4KM100LA

SAN BRUNO, CALIFORNIA 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 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 4KMIOOLA will deliver a minimum out-
put power of 35 kilowatts with a power gain of 45 decibels. 1In 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. 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 conserva-
tive 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 wide-
band operation. However, external cavity loading is not ordinarily required in TV visual
service.

The 4KMIO0LA incorporates a built-in vacuum pump in the form of a titanium getter.
This getter should be energized whenever heater power is applied. 1Its normal operating
voltage is 3.7 volts at approximately 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 (£5%)
which produces a current of approximately 33 amperes. The getter should also be flashed
whenever a tube exhibits symptoms of high gas pressure.

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 - - - 26.0 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%) = - A volts
A-C Current - - 33 amperes
Power Gain: Narrow Band - - 45 decibels
Television Visual Service - 30 decibels
OQutput Power: Narrow Band - - 35 kilowatts
Television Visual Service - 25 kilowatts
Frequency Range (H133 Assembly) - 470 to 610 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 1bs (Net)
Cooling: Water and Forced Air
Flow Rate Pressure Drop
Cathode - - *5 ¢fm 0000 —ee-e--
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 - 26.4 (peak sync.) 35.4 kilowatts
Driving Power - 20 won 1.0 watts
Power Gain - 31 N " 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 - i | 6.0 amperes
Collector Coil - S 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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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 1ldb 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 4AKM100LA 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 - = = = 26.0 volts
Current - - - = 115 amperes
Maximum Starting Current 23 amperes
Cathode: EMA, Unipotential
Heating Time - = = S 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 = o 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.
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MECHANICAL
Maximum Height of Klystron and H-133 Assembly including
KC-101 Carriage 67 inches
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 - - B - = - 119 pounds
H-133 RF Circuit Assembly = = = - 1188 pounds
Cooling: Water and Forced Air
Flow Rate Pressure Drop
Cathode = = = = *5cofm 0z 0@ mmosese
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
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