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EIMAC HIGH POWER MICROWAVE TUBES I I / 20/64 

CW MICROWAVE TUBES RECOMMENDED FOR NEW EQUIPMENT DESIGN 
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klystrons ~ 

Look in the general section for ---
• Your nearest distributor of modern, fully guaranteed Eimac 

electron tubes and electron t ube 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. 

Field Engineering. 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. 

-· 
-
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EITEL-McCULLOUGH, INC. 
SAN CARL OS · C AL I F O RNIA 

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 

Heater: Voltage 
Current 
Maximum Starting Current -

Power Gain 
Output Power -
Frequency Range 

MECHANICAL 

5 minutes 
7. 5 volts 
5. 8 amperes 

15 amperes 
25 db 

1000 watts 
980 to 1200 me 

Operating Position* 
R-F Coupling: 

Input 
Output 

Axis vertical 

- Type "N" coaxial fitting 

Cooling (See Application) 
Net Weight 
Shipping Weight (Approximate) 
Maximum Over-All Dimensions: 

Length 
Diameter 

1 5/8-inch SO-ohm air line 
- Forced air 
- 22 pounds 
- 80 pounds 

25 7 /8 inches 
5 1/8 inches 

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

?refocus-Coil Voltage -
?refocus -Coil Current -
Body-Coil Voltage 
Body-Coil Current 

*Cathode end up when installed in the Eimac H-114 circuit assembly. 
(Efrect ive 9-15-58) Co pyright 1958 by Eitel -McCullough , Inc . 

TENTATIVE DATA 

3K2SOOLX 
POWER-AMPLIFIER 

L-BAND KLYSTRON 

0 to 35 volts 
0 to 1. 0 ampere 
0 to 165 volts 
0 to 2. 5 amperes 
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MAXIMUM RATINGS 

D-C BEAM VOLTAGE 
D-C BEAM CURRENT 
D-C BODY CURRENT (CONTINUOUS) 
D-C BODY CURRENT (TUNING ONLY) 
D-C FOCUS-ELECTRODE VOLTAGE 
COLLECTOR DISSIPATION 

TYPICAL OPERATION 

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

Frequency 
Output 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 -
Heater Voltage 
Heater Current 

Magnetic-Coil Currents:* 
Prefocus 
Body -

*Approximate values. 

APPLICATION 

1000 
830 

2 
2 6. 1 

6000 
350 

2100 
39.5 

40 
310 

1030 
-100 

7.5 
5.8 

0.5 
2.0 

7000 MAX. VOLTS 
600 MAX. MA 

60 MAX. MA 
90 MAX. MA 

-100 MAX. VOLTS 
2500 MAX. WATTS 

1000 megacycles 
1320 watts 

2 watts 
28.2 db 

7000 volts 
455 milliamperes 

3180 watts 
41. 4 percent 

30 milliamperes 
425 milliamperes 

1650 watts 
-100 volts 

7.5 volts 
5.8 amperes 

0.5 ampere 
2.0 amperes 

Cooling--When the 3K2500LX is operated at sea level, with an ambient air temperature of 
less than 3 oo C {8 6°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) 
Collector 

50 cfm 
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--!£ 1t 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. 



---------------------------e 3K2500LX-

.. 
lill!J 
1+ 

iii-

oil= 

'*" 

* l ...... "' 
oil" 
1+ "' --1+ 

i;;I-

SCREW,..§!ill.~ 
BUTTON ALLEN HP, ,o-,zxt_.bg,_ 
051794N 2-REQ'll 

LOAD COUM-UI 'UNl!'ll 
01Wt£ UST. 

DETAIL SHOWING 

COOLING TUBE ASSY. 

INPUT TUNING BOX ASS
1

Y,-RF-41;5 
~ 

TUNING BOX Ass'Y.- RF-4 16 

H-114 
KLYSTRON AMPLIFIER CIRCUIT ASSEMBLY 
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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 2.52B 

H .971 1.033 

J .220 .240 

K 1.115 1.135 

M .187 

Q 1.710 1.774 

R 3 .615 DIA. 3 .635 DIA 

s 3.985 DIA. 4.015 DIA. 

u 5.118 DIA. 5 .148 DIA. 

V 3.615 DIA 3.635 DIA. 

w 2 .625 

X .992DIA 1.008 DIA 

AK .865 DIA .885 DIA 

AP .490 .51 0 

AW .42B .448 

NOTES' 

1.*M1NIMUM CONTACT SURFACES. 

2 . DIMENSIONS IN INCHES 

INPUT CAVITY 

MIDDLE CAVITY 

OUTPUT CAVITY 

MOUNTING FLANGE 

CO LLECTOR COOLER 

3K2500LX 
OUTLINE DRAWING 

a, 

-1 
_J ~ 

X () 

tl r 
~~ 

I~ 

~ 0 • 

0 

~ 

i-----<c I---- ~-< 

Printed in U.S.A. 54405 
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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 3KM4000 LT 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 

Heater: Voltage - - - - - - 7 .5 
Current - - - - - - 5.5 
Maximum Starting Current - - - 11 

Modulating Anode Capacitance (To all 

minutes 
volts 

amperes 
amperes 

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 

TENTATIVE DAT A 

3KM4000LT 
PULSE AMPLIFIER 

L-BAND KLYSTRON 

Operating Position - - - - - - Vertical, cathode end up 
RF Input Coupling - - - - 50-ohm Type "N" 
RF Output Coupling - - - - - - - - - - 1-5/8 inch, 50-ohm line 
Weight (Tube Only) - - - 21 pounds 
Approximate Shipping Weight (Klystron only) - - - - - - - 120 pounds 
Weight (H-116 Circuit Assembly) - - - - - - - - - 240 pounds 

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

Maximum Dimensions (Tube): 
Length - - - - - - - -
Diameter - - - - - - - - -

Maximum Dimensions (Tube and Circuit Assembly): 
Length - - - - - - - - - - - -
Diameter - - -

Cooling: 

31 inches 
5.3 inches 

31 inches 
19 inches 

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 H
2

0 (25° 
C inlet air at sea level). 

FOCUS COIL POWER-SUPPLY REQUIREMENTS 

Prefocus-Coil Voltage - - - - - - -
Prefocus-Coil Current - - - - - - -
Body-Coil Voltage - - - - - - - - -
Body-Coil Current - - - - - - -
Collector-Coil Voltage - - - - -
Collector-Coil Current - - - - - - -

MAXIMUM RATINGS 

DC BEAM VOLTAGE - -
PEAK MODULATING-ANODE VOLTAGE 
PEAK BEAM CURRENT - - - - - - - - - - -
AVERAGE BEAM CURRENT - - - - - - - -
DC BODY CURRENT (CONTINUOUS) - - -
DC BODY CURRENT (TUNING ONLY) - - - -
DC FOCUS ELECTRODE VOLTAGE - - - -
COLLECTOR DISSIPATION- - - - -
SEAL TEMPERATURE - - - -

TYPICAL OPERATION 
(In H-116 Circuit Assembly) 

0 to 25 
0 to 1.5 
0 to 25 
0 to 10 
0 to 50 

0 to 2.5 

28 
14 

6 
500 
20 
40 

-400 
4 

175 

volts 
amperes 

volts 
amperes 

volts 
amperes 

KILOVOLTS 
KILOVOLTS 

AMPERES 
MILLIAMPERES 
MILLIAMPERES 
MILLIAMPERES 

VOLTS 
KILOWATTS 
DEGREES C 

NARROW-BAND PULSE AMPLIFIER, SQUARE PULSE, 0.025 DUTY, 
MODULATING ANODE PULSED 

DC Beam Voltage - - - - -
Peak Output Power - - -
Peak Driving Power - - -
Power Gain - - - - - - -
Peak Beam Current -
Average Beam Current - - - -
DC Body Current - - - - -
Peak Modulating-Anode Voltage -
Focus-Electrode Voltage - - -
Focus Coil Currents: 

Prefocus - - - - - - -
Body - - - -
Collector - - - - -

24 
30 

- - 5 
37 .7 

2.8 
71 

- - 13 
- - 12 

-75 

0.92 
- - 6.8 
- - 0.95 

26 
36 

5 
38.5 

3.3 
82 
14 
13 

-75 

1.1 
7 

1.0 

28 
40 

5 
39 

3.7 
90 
15 
14 

-75 

1.2 
7 

1.0 

kilovolts 
kilowatts 

watts 
db 

amperes 
milliamperes 
milliamperes 

kilovolts 
volts 

amperes 
amperes 
ampere 

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



TENTATIVE DATA 

EITEL-McCULLOUGH, INC. 4K3CB 
A CA CAL1 R"' 

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. 

MINIMUM OUTPUT POWER 

HALF POWER BANDWIDTH 

MINIMUM POWER GAIN. 

AIR COOLING 

4.4-5.0 

1 

7.5 

43 

PERMANENT MAGNET FOCUSING 

FOUR INTEGRAL CAVITIES 

kMc 

kW 

Mc 

db 

FIXED INPUT AND OUTPUT COUPLING 

INSTANT FAULT RECYCLING 

CHARACTERISTICS 

ELECTRICAL 

Cathode: Impregnated, Unipotential 
Heating Time. . . . . . . . 

Heater: Voltage. . . . ...... . 
Current ......... . 
Maximum Starting Current 

MECHANICAL 
Maximum Dimensions: 

Length .. 
Width .. 
Depth .. 

Maximum Weight (Tube and Magnet) 
Input Coupling .... 
Output Coupling . . . . . . . 
Maximum Tuner Torque . . . 
Mounting Position Preferred 

(Effective 10-16-1>2) Copyright 1962 by Eitel-McCullough, Inc. Printed in U.S . A. 

3 
6.5 
7.5 
15 

minutes 
volts 

amperes 
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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.D/MENS/ONAL OATA 

~F. NOM. MIN. ~,4X._ 

A l5.50CJ 

~ 7,9CJO 

C z. 72.9 -
£) 5./04 
E 3.62~ ~.819 

-

F 2.28/ 

G 4,409 

H 3.7/4 
J .3. 0/.9 

K 7.038 7.21!,8 

L ,4.481 4.~05 

M 2.328 2 . .3.59 

N 6.500 6.625 
p /2.8/2 

R .9.37 /.000 

s 1.969 2.03/ 

r 4.~oo 
t/ /.~21 

I/ 4,333 4.4.93 

w Z.7!50 

X .875 /.l2S 

AA .Z4t!3 .Z.50 

AB .170 ,tBO 

AC .740 ,76CJ 

BA .740 .760 

BB /.465 /.50...5 

BC /.4,50 /.490 

BD ,530 

BE .830 

BF .450 



~ 

J (0 

·£ 
*® 
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HEATER·----./ 
CONNECTOR 

DEvt/lL 'E" 

~ ' t 
-~ - L~ -===+ 

·~ 
.OE7AIL A"' 

NOTES: 

HEATER-CAT/fOPE 
CONNECTOR 

DETAIL ''B" 

----------i K' -1 

@ 
Rl I -1 

@ 

l 

»6£7/A. ,W'OUNT/NG #OLES----' 
4R.EQ'D CsEE.NoT£.·/J 

GROU.-V.D L C/(;i _J 

/. A?55P /WAGN£T/C /4-1"4TER/AL AT LEAST .5/X 
//VCH.ES AW'AY FROM /WAGN£r; OTHER ,,-,WAGNETS 
.S#OV4,L? BE AT LEAST TPVEL//E //\/CHES P/STANT. 

2. L:V.-YENS/ON.S ARE /N /NChlE.5. 
.3. (*) A-#'..-WM'V/1-1" CONT,4CT ...SUAf'FACES. 

4K3CB KLYSTRON 

l 

t 
@ 

~ 

" w 
n 
0:, 

~ 
I 
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MECHANICAL (continued) 

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

Tuner (Ducted) .. . 
Body ... .... . 
Collecter (Ducted) . 

Flow Rate 

60 cfm 
60 cfm 

200 cfm 

MAXIMUM RATINGS 

DC BEAM VOLT AGE . . . 
DC BEAM CURRENT . . . 
DC BEAM INPUT POWER 
DC BODY CURRENT. . . . . 
COLLECTOR DISSIPATION ... . 
LOAD VSWR ........... . 
TEMPERATURE OF COLLECTOR, BODY AND TUNER FINS . 

Pressure Drop 

0.25 inches H2O 
free 

2 inches H2O 

8.0 
0.6 

4 
60 
4 

2:1 
150° C 

KILOVOLTS 
AMPERE 

KILOWATTS 
MILLIAMPS 
KILOWATTS 

TYPICAL OPERATION - TUNED FOR MAXIMUM EFFICIENCY 

Frequency. 4.4 4.7 5.0 kilomegacycles 
Output Power . 1.42 1.32 1.22 kilowatts 
Driving Power 40 40 40 milliwatts 
Gain. .. . . 45.5 45 44.8 decibels 
DC Beam Voltage. 7.5 7.5 7.5 kilovolts 
DC Beam Current. 0.465 0.465 0.465 ampere 
Beam Power Efficiency. 40.7 37.8 35 percent 
Half Power Bandwidth 7.5 8 9 megacycles 
DC Body Current . 21 21 18 milliamperes 

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



E I MAC 
Division of Varian 

The EIMAC 4K3SJ is an air cooled, permanent mag­
net focused , power-amplifier klystron designed to oper­
ate at frequencies from 1 700 to 2400 MHz. It will deliver 
a minimum output power of 1 kilowatt with minimum 
power gain of 40 decibels . The 4K3SJ 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 

ELECTRICAL 

Frequency 

Minimum Output Power 

Minimum Power Gain -

Cathode : Impregnated Unipotential 
Starting Time 

Heater: Voltage 
Current 
Maximum Starting Current 

(Revised 7-1-66) © 1962, 1966 Varian 

CHARACTERISTICS 

4K3SJ 
POWER AMPLIFIER 
S-BAND KLYSTRON 

1 700-2400 MHz 

1 kW 

40 db 

3 minutes 

6 volts 
- 4 .5 amperes 

9 amperes 

Printed in U.S.A . 
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DIMENSIONAL DATA 
REF. NOM . MIN . MAX . 

A 19.ooo 

B 13 475 

r -
a: w 
0 <.!) 
I- z 

G 0 <( w _j 
z LL 

C 4.544 z 0 
0 w 

D 7 874 
0 X 
I- LL 

E 5 .320 
F 1 . .4.70 

::J a:> a.. ' I- LO 
::J 

G :s.s-:.o 
0 <i. u.: 

H 4.370 a: u.i 
J '2..~-::.o 
K 1.470 

L .,so 
M 2. 47 2 

N 3.47S 

p 7-910 

R 4. 888 5 012 

s 2.444 2. ':>Ole> 

>- >-!= >- I- >-
a: I- ~ I-

g ~ (.) ~ 
0 0 0 

T 13 19 <o 
u 3,04.:. 

w I-_j 
(/) _j a: 0 

0 
V 4.383 

AA .2.48 .2 52 

AB .'=,47 

AC ,340 

BA .740 . 7<o0 

BB /.485 I. S O'S 

BC 1.450 1.490 

BD . S30 

BE .830 

BF ,450 



----HEATER-CATHODE CONNECTION 

HEATER CONNECTION 

*® @ 

AA) 17@r 
AA)~ 

~ . ~ -

DETAIL"A" 
L TUNER SHAFT 

® 

UG - 21D/U 

@ ------j p I-------

BODY CONNECTOR 

GROUND LUG 

5/16 DIA . MOUNTING HOLE 

4 REQ
1

D. {SEE NOTE' I) 

NOTES : 

I. KEEP MAGNETIC 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. 

4K3SJ KLYSTRON 

~ 
;:i::: 
w 
V, 
c.. 

~ 
I 
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MECHANICAL 

Operating Position (preferred) -

Cavity Tuning Torque (maximum) -

Cooling -

Collector Flow 

Collector Pressure Drop 

- Vertical, cathode down 

12 inch pounds 

- Farced Air ( 20 ° C at sea level) 

- 200 cfm 

1.5 inches H2O 

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

Maximum Dimensions: 
Length -
Width 
Depth 

RF Input Coupling -

RF Output Coupling 

Weight (Klystron and Magnet) 

DC BEAM VOLTAGE -

DC BEAM CURRENT -

DC BEAM INPUT POWER 

COLLECTOR DISSIPATION 

CATHODE SEAL TEMPERATURE -

LOAD VSWR -

MAXIMUM RA TINGS 

18.4 inches 
- 13.25 inches 

14 inches 

- UG-21 D/U Connector 

- 1 5/s inch , 50-ohm line 

85 pounds 

7.0 KILOVOLTS 

0.6 AMPERE 

4 KILOWATTS 

4 KILOWATTS 

150 DEGREES C 

2: 1 

TYPICAL OPERATION -TUNED FOR MAXIMUM EFFICIENCY 

Frequency - 1700 2000 2400 megahertz 
Output Power 1.17 1.08 1.03 kilowatts 
Driving Power 20 25 30 milliwatts 
Gain 47.6 46.3 45.3 decibels 
DC Beam Voltage - 6 6 6.2 kilovolts 
DC Beam Current - 0.54 0.54 0.56 ampere 
Beam Power Efficiency 36.2 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. 



EITEL-McCULLOUGH, INC. 
SAN BRUNO·CALIFOR NIA 

The Eimac 4KS0, 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 4KS0, 000LQ will deliver 10 kilowatts 
output power with a power gain of 3 0 db. 

The resonant cavities for the 4KS0, 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-10 lA) 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 
Current 
Maximum Starting Current -

8.0 volts 
40 amperes 
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 me at 0. 5-db points)* 

Output Power 
30 

10,000 
db 

watts 
Frequency Range (In H-10 lA Assembly) 720 to 985 me 

* (9 me at 3-db points) 

MECHANICAL 

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

Shipping Weight (approximate) 
Cooling: Water and Forced Air 

Cathode (With SK-11 0) 
Output Cavity 
Body 
Collector 

(Effective 5-2B-5B) Copyright 195B by Eite l-McCullough, Inc . 

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

53 pounds 

.. - -1· 

135 pounds 
Flow Rate 
52 cfm air 
SO cfm air 

1 gpm water 
25 gpm water 

TENTATIVE DAT A 

4KSO,OOOLQ 
POWER AMPLIFIER 
L-BAND KLYSTRON 

Pressure Drop 
S inches H2O 

- 1. S inches H2O 
8 psi 

28 psi 
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MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 

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

Voltage 
Current 

Collector-Coil Voltage -
Collector-Coil Current -

MAXIM UM RATINGS 
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 
TYPICAL OPERATION 

Frequency 
Output Power 
Bandwidth (0.5-db power points) 
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:* (Using H-10 lA Components) 
Prefocus 
First Body 
Second Body -
Third Body 
Collector 

*Approximate values. 

APPLICATION 

900 
10. 15 

6.85 
5 

33 

17 
1. 78 
30.2 
33.6 

80 
1. 7 

11. 51 
-200 
8.0 

40 

2250 
0.71 
1600 

0.8 
1. 2 
1.9 
2.5 

0.85 

0 to 25 volts 
0 to 1 ampere 

0 to 175 volts 
0 to 3 amperes 
0 to 50 volts 
0 to 1.5 amperes 

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

0. 15 MAX. AMPERE 
-500 MAX. VOLTS 

2.4 MAX. KILOVOLTS 
O. 75 MAX. AMPERE 

1. 6 MAX. KILOWATTS 
50 MAX. KILOWATTS 

900 megacycles 
11. 2 kilowatts 
1.05 megacycles 
0.02 watts 
57.5 db 

16 kilovolts 
1.59 amperes 
25.4 kilowatts 
44. 1 percent 

80 milliamperes 
1. 51 amperes 

12.92 kilowatts 
-200 volts 
8.0 volts 

40 amperes 

2250 volts 
0.71 ampere 
1600 watts 

0.75 ampere 
1. 2 amperes 
1.8 amperes 
2.3 amperes 

0.85 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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.,. 1.8750D.X rt,~ .. 
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1---- 7 3M ~l/16 J 
H-101A 

INPUT FITTING 
UG 58/U 

~ 
I. THS BOX IS SHOWN ROTATED 9o+ 

FOR P,,.R'TS IOENTlf]CA TION 8 
OIMEIISIONS OF COUPLER 8 COOt.Ml 

~ 
2. COIL HEIGHTS ARE ADJUSTABLE 

l / 81NCM 

RF-401 

COUPLING 
ADJUSTMENT HANCl.E 

KLYSTRON AMPLIFIER CIRCUIT ASSEMBLY 
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SECTION A-A 

SECJJON B-B 

SECTJON c-c 

COOLER FLANGE 

1/4-20 NC CONNECTION 

4K50,000LQ 
OUTLINE DRAWING 

"' 

REF 
A 

B 
C 

D 

E 

F 

G 

H 

J 

K 

L 
M 

N 
p 

Q 

R 

s 
T 

u 
V 

X 
y 

AB 
AC 

AD 
AE 

AF 
AG 
AH 

AJ 

NOTES' 

DIMENSION DATA 

NOM. MIN. 

44.560 
7.470 

4.985 

19.994 

626 
12.515 

3 .495 
1.170 

.230 

1.030 

.515 

.187 

.750 

.560 
2 .735 
4 .6 10 D 
4 .490 D 
1. 320 

5.11 5 D 

4.6 10 D 

2.120 

.645 

1. 585 

60° 

30° 
3.485 

1.875 
4.000 

2.563 

4 .615 

IMPERIAL FLEX FITTINGS 

FOR Q/16 op IVQING 

IMPERIAL FLEX FITTINGS 
FOB 3/4 Q.p TUBING 

MAX. 
44 .690 

7.510 

5.040 

20.064 

12.620 

3.530 

1.205 

.255 

1.100 

.645 

.650 
2 .770 

4 .630 D 
4 .510 D 
1.425 

5.130 D 

4 .640 D 

2 140 

.705 

1630 

3.510 

4 .635 

l.,.,MINIMYM CONTACT SURFACES FOR ALL 
CAVITY PLATES, 

2. DIMENSIONS IN INCHES. 

3. FOR ELECTRICAL CONTACT SURFACE 
DIMENSIONS SEE GUN NO. 2 OUTLINE. 
DRWG. NO. GUN NO. 2-6001. 

Printed in U.S.A. 46915 



The 4KM50SJ 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 iess than 
200 milliamperes per square centimeter. This light cathode loading 
contributes to long life . 

Both input and output couplings of the 4KM50SJ 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 4KM50SJ 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 klys tron supporting structure , Catalog 
Number H-158 , has been designed for u se with the 4KM50SJ. 

Eimac Water Load WL-202 is recommended for use with the 4KM50SJ. 

ELECTRICAL 

Cathode: Unipotential 
Heating time 

Heater: Voltage (±5%) 
Current 

Getter: Voltage 
Amperes 

Power Gain 
Output Power -
Frequency Range -
Phase sensitivity to beam voltage 

CHARACTERISTICS 

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

4KM50SJ 
POWER AMPLIFIER 

KLYSTRON 

12 kW 
1.7 - 2.4 Ge 

5 minutes 
7.5 volts 
12 amperes 

4 volts ac 
24 amperes ac 
40 decibels 
12 kilowatts 

l. 7-2.4 gigacycles 
0.058 degrees/volt 
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MECHANICAL 

Maximum Dimensions ( 4KM50SJ and H-158 Electromagnet ) 
Length -
Diameter 

Weight ( 4KM50SJ) 
Weight ( H-158~lectromagnet) -
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 -

- 33 inches 
- 18 inches 
- 90 pounds 
- 170 pounds 
- Type N Coaxial 
- UG435A/U Flange 
- 70 in-oz 
- 30 in-lbs 
- vertical , cathode down 

Flow Rate 
- 20 cfm 
- 1.2 gpm 

18 gpm 
- 1.5 gpm 

Pressure Drop 
free 

50 psi 
30 psi 
15 psi 

ELECTROMAGNET POWER SUPPLY REQUIREMENTS 

Voltage 
Current -

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

Frequency 
Output Power 
Driving Power 
Gain -
Beam Voltage 
Beam Current 

MAXIMUM RATINGS 

TYPICAL OPERATION 

High Eff . Tuned 
1.7 2.4 

- 14.5 12.3 
1 1 

- 41.6 40.9 
. 18 18 

1.8 1.8 
Modulating Anode Voltage (to cathode) - - 10.4 10.4 
Beam Power Efficiency - 44.5 38.0 
Half Power Bandwidth 5 8 
Body Current - - 65 50 
Electromagnet Current - 12.5 12.5 

- 150 volts 
15 amperes 

20 KILOVOLTS 
3 AMPERES 

50 KILOW A TIS 
75 MILLIAMPERES 
50 KILOW A TIS 
1.5: 1 
80 PSIG 
80 DEGREES C 

Broadband Tuned 
1.7 2.4 gigacycles 

12.1 10.5 kilowatts 
1 1 watt 

40.8 40.2 decibels 
18 18 kilovolts de 

1.8 1.8 amperes de 
10.4 10.4 kilovolts de 
37.2 32.4 percent 
10 12 megacycles 
55 35 milliamperes de 
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 . 
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SECTION A·A 

5E.C.Ti01-J B·B 
TUNER, la',tTENOli.O 

TO MAX.LIMIT 

COOL ANT OUTL~T 

COOLANT 
1"-ILfT 

COOLANT 
OUTLI..T 

OPTIONA..L 

G20UNO "TtkMtt-lM. 

cv=. llo,jPi.JT 

G,IZOUND TElcMIN AL. 
\f-4 - 1.0U"-lC · 2A 

PHOTO CE LL 
C:.0N"IECTOIZ 

U~ - 2~0 A / U 

07 

Q u ,c le: · CON...,~CT \VE. 

I= ,rr I NG i:oiz HAN<aEN 

~-H\(•!!,~ -~ ll ~ocic:eT 

TYP. 2 PLACE.':, 

Wlc'.-430 WAVEGUIDE. 

C.ON;.J!!..CTION 

111._-11 \riNP~M 
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EITEL-McCULLOUGH, INC. 

SAN BRUNO, CALIFORNIA 

TENTATIVE DATA 

4KM100LA 

POWER AMPLIFIER 

L-BAND KLYSTRON 

The Eimac 4KM100LA is a four-cavity, magnetically fo c used, power-amplifier klystron 
designed for use at frequencies from 470 to 610 megacycles. I ntended primarily for te l e­
vision visual service, it is also suitable for aural TV, or fo r tropo spheric-scatter 
c ommunications service. 

When adjusted for narrow-band CW operation the 4KM100LA will deliver a minimum out­
put power of 35 kilowatts with a power gain of 45 decibe l s . I n television visual service 
it will provide more than 25 kilowa tts of peak synchronizing powe r , with a power gain of 
30 decibels, and ldb bandwidth of 8 megacycles. Random AM noi se is more than 60db below 
black leve 1. 

The electron gun of this klystron utilizes a semi-confined fl ow 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 ki l ovolts , is ultra conserva­
tive in the interest of long life. Effective protection from i n ternal 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 c av it ies for extreme wide-
band operation. However, external cavity loading i s not ordinar i l y required in TV visual 
service. 

The 4KM100LA incorporates a built-in vacuum pump in the fo rm of a titan i um getter. 
This getter should be energized whenever heater power is applied. Its normal operating 
voltage is 3.7 volts at approximately 20 amperes. When a new tube i s first placed in 
operation the getter should be flashed for 5 minutes at a vol tage of 7.5 volts (±57.) 
which produces a current of approximately 33 amperes. The ge t ter should also be flashed 
whenever a tube exhibits symptoms of high gas pres sure. 

Eimac Klystron Amplifier Circuit Assembly Hl33 has been de signed for use with the 
4KM100LA to cover the specified frequency range. This assemb ly i ncludes a klystron 
supporting structure, magnetic f ocusing coils, tuning cavities , and adjustable load 
couplers for each cavity. 

CHARACTERISTICS 

ELECTRICA-l, 

Heater: Voltage 
Current 
Maximum Starting Current 

Cathode: EMA, Unipotential 
Heating Time 

Getter (Operating) : 

Getter 

A-C Voltage (±5%) 
A-C Current 

(Flash) : 
A-C Voltage (±5%) 
A-C Current 

Power Gain: Narrow Band 
Television Visual Service 

Output Power: Narrow Band 
Television Vi sual Service 

Frequenc y Range (Hl33 As semb ly) 

26.0 
11. 5 

23 

5 

3 . 7 
20 

7 . 5 
33 
45 
30 
35 
25 

470 to 610 

volts 
amperes 
amperes 

minutes 

volts 
amperes 

volts 
amperes 

decibels 
decibels 

kilowat ts 
ltilowa t t s 

megacycles 



---------------- 4KM100LA ------------------

MECHANICAL 

Operating Position 
RF Coupling: 

Input 
Output 
Input and 2nd Cavity Loading 
3rd Cavity Loading 

Shipping Weights: 
Klystron Only 
H-133 RF Circuit Assembly 

Cooling: Water and Forced Air 

Cathode 
Cavity 
Klystron Body (5 drift-tube sections, 

in series) 
Klystron Collector 

Axis vertical, cathode up 

Type 11 N11 coaxial fitting 
3-1/8 inch, SO-ohm line 

Type 11 N11 coaxial fitting 
1-5/8 inch, SO-ohm line 

Flow Rate 
*5 cfm 
SO cfm 

2 gpm 
30 gpm 

119 lbs (Net) 
1188 lbs (Net) 

Pressure Drop 

TBS 

35 psi 
7.5 psi 

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 

Each of Four Body Coils and Collector Coil; 
Voltag~ 
Current 

D-C BEAM VOLTAGE 
D-C BEAM CURRENT 
D-C BODY CURRENT 
COLLECTOR DISSIPATION 
INLET WATER PRESSURE 

Frequency 
Output Power 
Driving Power 
Power Gain 
D-C Beam Voltage 
D-C Beam Current 
Beam Power Efficiency 
D-C Body Current 
1 db Bandwidth 
Magnetic Coil Currents: 

First Body Coil 
Second Body Coil 
Third Body Coil 
Fourth Body Coil 
Collector Coil 

MAXIMUM RATINGS 

TYPICAL OPERATION 

TV Visual Amplifier 

550 
26.4 (peak sync.) 

20 II II 

31 
16 

3.82 
43 

8 

9.0 
9.0 
8.6 
7.1 
3.3 

II II 

(peak sync.) 

0 to 50 
0 to 10 

20 
6.0 
150 
100 
100 

Narrow Band 

550 
35.4 

1.0 
45 
18 

4.54 
43.3 

90 

9.0 
9.2 
9.8 
6.0 
6.3 

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

volts 
amperes 

KILOVOLTS 
AMPERES 

MILLIAMPERES 
KILOWATTS 

PSI 

cw 
megacycles 
kilowatts 

watts 
decibels 

kilovolts 
amperes 
percent 

milliamperes 
megacycles 

amperes 
amperes 
amperes 
amperes 
amperes 

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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EITEL- McCULLOUGH, INC. 
SAN CA R LOS, CA L I FOR NIA 

The Eimac 4KM lO0 LA is a four-cavity, magnet ically focused, power­
amplifier klystron designed for use at frequencies from 4 70 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 op·2ration the 4KM lO0LA 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 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 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 (:!: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 H-133 has been designed 
for use with the 4KM l00LA to cover the specified frequency range. 
This assembly includes a klystron supporting structure, magnetic 
focusing coils, tuning cavities, and adjustable loarJ. 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 (H-133 Assembly) 4 70 to 

26.0 
11. 5 

23 

5 

3.7 
20 

7.5 
33 
45 
30 
35 
25 

610 

(Effective 10-20-61) Co pyright 1961 by Eitel-McCullough, Inc. Pri nted in U.S.A. 

volts 
amperes 
amperes 

minutes 

volts 
amperes 

volts 
amperes 
decibels 
decibels 

kilowatts 
kilowatts 

megacycles 



e-----------------£.LKM l00LA-------------­

MECHANICAL 
Maximum Height of Klystron and H-133 Assembly including 

KC-10 1 Carriage 67 inches 
Axis vertical, cathode up Operating Position 

R- F Coupling : 
Input 
Output 
In put and 2nd Cavity Loading 
3rd Cavity Loading 

Weights: 
Klystron Only 
H- 13 3 RF Circuit Assembly 

Cooling: Water and Forced Air 

Cath ode 
Cavity 
Klystron Body (5 drift-tube sections, 

in series) 
Klystron Collector 

Type "N" coaxial fitting 
3-1/8 inch, SO-ohm line 
Type "N" coaxial fitting 
1-5/ 8 inch, SO-ohm line 

119 pounds 
1188 pounds 

Flow Rate 
*5 cfm 
50 cfm 

Pressure Drop 

TBS 

2 gpm 
30 gpm 

35 psi 
7. 5 psi 

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 

Each of Four Body Coils and Collector Coil: 
Voltage 
Current 

D-C BEAM VOLTAGE 
D-C BEAM CURRENT 
D-C BODY CURRENT 
COLLECTOR DISSIPATION 
INLET WATER PRESS URE 

MAXIMUM RATINGS 

TYPICAL OPERATION 

0 to 50 
0 to 10 

20 
6.0 
150 
100 
100 

TV Visual Amplifier Narrow Band CW 

Frequency 550 550 
Output Power 26.4(peak sync.) 35.4 
Driving Power 20 1. 0 
Power Gain 31 45 
D-C Beam Voltage 16 18 
D- C Beam Current 3 . 82 4.54 
Beam Power Efficiency 43(peak sync.) 4 3. 3 
D-C Body Current 90 
1 db Bandwidth 8 
Magnetic-Coil Currents: 

First Body Coil 9.0 9.0 
Second Body Coil 9.0 9.2 
Third Body Coil 8.6 9.8 
Fourth Body Coil 7. 1 6.0 
Collector Coil 3.3 6.3 

* Required only if ambient air temperature exceeds 2S°C. 

volts 
amperes 

KILOVOLTS 
AMPERES 

MILLIAMPERES 
KILOWATTS 

PSI 

megacycles 
kilowatts 

watts 
decibels 
kilovolts 
amperes 
percent 

milliamperes 
megacycles 

amperes 
amperes 
amperes 
amperes 
amperes 

For additional information or information regarding a specific application, write to 
Eitel-McCullough, Inc., San Carlos, California. 
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DIMENSION DATA 
REF. NOMINAL MINIMUM MAXIMUM 

A 61 .625 

B 45.150 

C 16.476 

D 41.900 

E 34.467 

F 2 .600 

G 4 .000 

H 2 .1 26 

J 31 . 341 

K 22.499 

L .626 

M 14 .9 99 

N . 376 
p .636 

R 1,433 

s .876 

T ,463 

u 8 .1 24 

V 6 ,000 

w 1.124 

X 6 ,1 26 

y .260 

z .375 

BA 8 .1 25 DIA 

CA 70° 

CB 3 .000 

cc 3.600 DIA 

I 

DA 70° 

DB 3.000 

DC 3.600 DIA 

EA 70° 

EB 3.000 

EC 3.600 DIA 

FA 70" 

FB 3 . 0 00 

FC 3.600DIA 

FD 10.000 DIA 

GA 8 .1215 DIA 

GB .843 

GC 15.IS00DIA 

GD eo• 



COLLECTOR COIL ANO ALL ­

BODY COILS FURNISHED 

WITH RECEPTACLE 

MS-3102 A-18-5S 

PLUG MS-3106B-18-5S 

ANO CLAMP M S-3057 - 10 -

29t 

29 ½ 

13¾ 

MAXIMUM 
TRAVEL 

,,~~ 
8 

MAXIMUM 
TRAVEL NOTES 

PARTS NOT SHOWN 

I. CP-100 ( 3 ) COVER PLATES­

TO REPLACE LC-313A OR LC-33:5 
IF NOT USED 
2. TL-103 (O NE) TUBE LIFT 

3, HT-IOI (O NE) WRENCH 

4. HT -104 (O NE) WRENCH 

4 HOLES 9/16 DIA IN BASE 

PLATE FOR MOUNTING 

WITHOUT CARRIAGE 13? -----
TOTAL TURNS= 45 

MAX TORQUE= 15 INCH-LBS 

SK- 117 MOO ANODE 

CONNECTOR WITH SCRE ~ 

LUG AND #5 SCREW 

HC - 11 0 OU TLET WATER '''''''7 
MC -260 BODY COIL . , 

4KM IOOL A KLYSTRON- SHOWN FOR CLARITY ­
NOT INCLUDED IN H-133 

RF-484 INPUT 

TUNING CAVITY 

/

MF-134 MAGNETIC 

FRAME 
-

RF-484 SECOND 

TUNING CAVITY 



l LC-3 3 3 LOAD COU PLER ~~~ ~~~ ¼:5=7~~,,::;-==:.,:;~"'~1/~;'"""'---:~~-1/~ 
WITH UG-58U RECEP- -,.,_ _ _ ,......, ~ 

TACLE ~== 

3 7 ~ 

+ j_ 
- 16 

HC- 111 WAT_1E::R:__ ____ -H-:::ftr-Ht== 
FITTING-

MC-260 BODY COIL 

33 !2 
16 

:!:-sz 
COIL 

H C- 113 

26 ~ MC- 259 BODY 

+ J.. COIL 
-32 

15 
17 i6 

± -S-2 

H C.-11 4 

R F _$_AM_f'J.ING 
WITH UG-56U 

M C-2 6 1 COLLECTOR 

COIL 

~= 

""'­ ¾, 

7 9 +j_ 

I 16-8~1 ti: 1[ ! 
17+..L - -.- 10 32- 16 

PENULTIMATE 

TUNING CAVITY 

LC- 333 LOAD COlJPL ER 
WITH UG-58U REC EP­
TACLE 

RF - 485 OUTPUT 

TU NING CAVI T Y 

LC -31 3A LOAg COUP­
LER WI TH 32 .!lli\_ 
<;OAX FLAN GE 

13~±~ I 
234 

32~ 

±i 

±fl 

8 .?. 
8 

+ d. 
7 --: 32 

15 ~ 
4 

+ j_ 
- 8 

OU TPUT 

LOAD COUPLER WITH 

5 3/16 DIA , COAX. FLANGE 

& CL-30 2 COUPLING LOOP 
HC - 11 5 INLET WATER 

FITTING 

I 
17 2 

~ i! I I I I HC-108 WATER FITTING 

K C -IOI CARRIAGE 

(OPTIONAL) 

H-133 

1+ l 2 - -e 
18 

COLLECTOR TERMINAL 

1/4" WINGNUT 

FOR I 1/2 I.D. HOSE 

KLYSTRON AMPLIFIER CIRCUIT ASSEMBLY 

TYi' LC-333 

LC-313A 
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UJ 
Q. 
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::::, 
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./ 3: 
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Q. 
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2 ::::, 

Q. 

I-
::::, 
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.Q .., 

a: 
UJ 

3: 
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Q. 
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::, 
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::::, 
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-2 

-4 

-6 

/ I/ 
-8 
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I 
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-4 ,, 
a: 
UJ 

/ 
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/ 
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, 
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/' , .... 
.,/ 
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462 464 466 468 

FREQUENCY - Mc 

BANDWIDTH DATA (Eb= 16 KV) 

.---
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0 / 
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I-
::::, 
Q. 

I-
::::, 
0 

-8 

-10 

-12 

-14 
598 

/ --
600 602 604 606 

FREQUENCY - Mc 

LINEARITY DATA 

Eb: 16 KV F: 4 70 Mc 

I db BANDWIDTH: 8 Mc 

25 KILOWATTS--._ 

2 3 

VDRIVING POWER (WATTS) 

v 
....... ~/ 

r--.' 
--i--... 

.... , 
... 

......... f.-../ 
v 

... 

470 472 

1,.,.--
r--... , -""--

....... 

" ' ~ \ 
~ 

y v 
608 610 

14 WATTS 
DRIVING POWER 

0.5 WATTS 

DRIVING POWER 

10 WATTS 
DRIVING POWER 

0.5 WATTS 
DRIVING POWER 

4 
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M OUGH, INC. 

The Eimac 4KM100LA is a four-cavity, magnetically focused, 
power-amplifier klystron designed for use at frequencies from 4 70 
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 dec ibels, 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 
fie ld 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 cylindr ical 
ceramic windows of the klystron. Load couplers are provided to 
permit external loading of thes e 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 been des­
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. 
DC Current 
Maximum Starting Current 

Cathode: EMA, Unipotential 
Heating Time ... 

Getter (Operating): 
AC Voltage ( !5%) . 
AC Current 

Power Gain: 
T elevision Visual Service. 

Output Power: 
Television Visual Service. 

Frequency Range (H-163 Assembly) . 

(Effective 9- l5-62 ) Copyr ight 1962 by Ei te l- McCullough , Inc, Printed in U.S .A. 

. 26.0 volts 
11.5 amperes 

23 amperes 

5 minutes 

.3.7 volts 
20 amperes 

30 decibels 

. 25 kilowatts 
.470 to 610 megacycles 

TENTATIVE DATA 

4KM100LA 
25KW 

POW ER-AMPLIFIER 

L-BAND KLYSTRON 



--e 4KM100LA-------------------­

MECHANICAL 
Maximum Height of Klystron and H-163 Assembly including 

KC-102 Carriage 67 inches 
.Axis vertical, cathode up Operating Position 

R-F Coupling: 
Input .... . 
Output ... . 
Input and 2nd Cavity Loading. 
3rd Cavity Loading . .... 

Weights: 
Klystron Only . . . . . . . . 
H-163 RF Circuit Assembly 

Cooling: Water and Forced Air 

Cathode ...... .... . .. . 
Cavity. . ............ . 
Klystron Body and Electromagnet 

in Series . . . . 
Klystron Collector . . . . . . . . 

Flow Rate 
*5 cfm 
50 cfm 

2 gpm 
30 gpm 

. Type "N" coaxial fitting 

.3-1/8 inc h, 50-ohm line 

. Type "N" coaxial fitting 

.1-5/8 inch, 50-ohm line 

. 119 pounds 

.1800 pounds 

Pressure Drop 

TBS 

45 psi 
7.5 psi 

ELECTROMAGNET POWER-SUPPLY REQUIREMENTS 
Voltage . 
Current ...... . 

DC BEAM VOLTAGE 
DC BEAM CURRENT 
DC BODY CURFENT 
COLLECTOR DISSIPATION . 
INLET WATER PRESSURE . 

Frequency ... 
Output Power . 
Driving Powe r 
Powe r Gain 
DC Beam Voltage 
DC Beam Current 
Beam Power Efficiency. 
1 db Bandwidth . . . . . 
Electromagnet Current. 

MAXIMUM RATINGS 

TYPICAL OPERATION 

. 0 to 150 

. 0 to 12 

20 
6.0 
150 
100 
100 

volts 
amperes 

KILOVOLTS 
AMPERES 

MILLIAMPERES 
KILOWATTS 

PSI 

TV Visual Amplifier 

550 
26.4 (peak sync.) 

20 " " 
31 " " 
16 

3.82 
43 (peak sync .) 

8 

8.9 

megacycles 
kilowatts 

watts 
decibels 
kilovolts 
amperes 
percent 

megacycles 

amperes 

* Required only if ambient air t emperature exceeds 25° C. 

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



c::-, 
\f>9 

i 
I 

Bf 7a 

(N) MODULATING ANODE' ..----+---..1., J 
TERM IN AL---i;===E==~):-:.::.::.::.::.::.::==~ 

OUTLET -
VIEW B· B 

' ___. L@ 
--~-l-- - - TYPICAL 

8 PLACES 

SECTIO N C·C 
SECOND CAVITY 

of 

THIRD CAVITY 

SECTI ON D·D Er 
OUTPUT CAV IT Y 

INLET 

MOUNTING PLATE 

COLLECTOR COOLER 
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4KM100LA KLYSTRON 
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DIMENSION DATA I 
REF NOMINAL I MIN IMUM I MAXIMUi.1' 

A 61 .625 i . . 1 
B 46 . IGO 

C 10.476 I 

D 4 1.QOO I - -- - - I E 34.467 

F 2.600 

G 4 .000 I 
H 2 .12 6 

J 31.341 

K 22 .4QQ I 

L .6215 

M 14.QQg 

N . 376 I ' 
p . 636 I 
R 1.433 

s .8715 

T .463 

u 8 .124 

V 6 .000 

w 1. 124 I ' 
X 15 . 126 

y . 260 ' I 
z .376 

' ! 
I 
I 

BA 8 .126 DIA 

I 

CA 70• 

CB 3.000 : 
cc 3.600 DIA 

I 

DA 70• 

DB 3.000 ' 
DC 3 .600 DIA I 

I 

I 

EA 70" 

EB 3 . 000 

EC 3.500 DIA 

FA 70" 

FB 3 .000 

FC 3 .600DIA 

FD 10,000 DIA 

I i 

GA 8.126 DIA 

GB . 843 

GC IS.500 DIA 

GD eo• T 

I 



ALL MAG COILS SERIES CONNECTED 
RECEPTACLE MS -3 102. A- I B - ~p 
PLUG MS-3I06B-I8-5SWITH 
CLAMP MS - 3057- 10 

It 
WATER CONN EC Tl ONS FOR 
MAGNET COIL a KLY STRON 

BODY COOLI NG 

;1 l 
OUT -- -r--T . 111 ID 
- 4 /' 

3 + 1 / 
- I(. 

.!.!:!..-t-. 
1/ 

// 
i1 a.L ,J 

'- It 2 
·q_ 

+.l. 4 -13 

OPENING 
_BOT~~l~ES 

12] 

I Bl ±t l · /45.2. ±,i r--- z •· .32. ___ _J 

n 
I 
~~, 

- ~ ~----'-----
' I ...,_ " --=..=-...:.!=:::?_...._' -0 

- ' ' 
' ~ ' ,-t 

' ' ' 
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L \ 

\ 
\ 

I r1_ -'-

I ~--1-

,, 
', 

I 
I 

,,~ 
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MAXIMUM 
TRAVEL 

11 I 
I t:.._ ,1-
f r'~-ll- rl- - - t ~ -::=-='1 
1-1-' / i' 
I ' 1~,1 ,, , A I ,, 

I/ 
It II~ , 

// 8 ' 

// MAXIMUM " 
I 

111 ; 

' I 11

1 

-~' :, ,1 hJ , I 111 

// TRAVEL // J II 
// 

// -J ~~ ~ - ~ 1- ,.1 
I I ,, I UY/ . ___i_ 

? •.! 
'- - 4 

4 HOLES I~ DIA, l~SE____,/ 
PLATE FOR MOUNTING 
WITH OUT CARRIAGE ~"1 1.,,,,, 

~ i ,__ _____ 2 8 -s SQUARE 

TUNING KNOB (4) CAVITIES 
TOTAL TURNS -45 
MAXI TORQUE 15 INCH LBS, 

PARTS NOT St:IOWN I 
I,TL- I03(0NE)TUBE LIFi 
2, HT-I0I (ONE) WRENCH 

31 HT-I04(0NE) WRENCH 

¾ STD, FEMALE PIPE THO. 

HC-II0 OUT• H ~ 

SK-117 r,10D, ANODE CONNECTOR 
WITH LUG AND 41'8 SCREW 4 KM IOOLA KLYSTRON \SHOWN FOR 

CLARITY NOT INCLUDED IN H-163) 

·"'""( . .. ~ 
. - --

MF -I 40 
MAGNETIC FRAME 

~ 
.,:a. 
,-::: 

3: -0 
0 
r-
)> 



MC-270 ! \ COIL I I :::::--, ---di~ 

LC-333 LOAD COUPLER 
WITH UG-58U RECEPTACLE 

HC-111 WATER FITTING 

MC - 270 BODY COIL: 

c;;1t±½. 

CP-100 COVER PLATE I I II 1M 
HC - 112 WATER FITTING - -----t--t-------1}----~ 

.38~±i 

MC-270 BODY COil I I ~~ 

HC-113 WATER FITTING I ~ di 
-- 11 

MC-271 BODY CO IL 

AT-103 AIR TUSE----- 4---l-__ 
1~0 .D, X I L1,D, MAY BE 

e -- 2 
ROTATED IN 90° INCREMENTS 
FROM POSIT ION SHOWN 

HC-114 WATER FITTING 

MC -272 COLLECTOR COIL---+------+--' 

HC-108 WATE R FITTING 

FOR 1J... 1.D . HOSE - - 2 

KC-102 CARRIAGE (OPTIONAL)------+--~ 

11!, 

I 
1

1s~ ±S 

.-- -
4 1! 

Z! t.ll 

5±~ 

illF - 484 SECOND 
TUNING CAVITY 

LC-333 LOAD COUPLER 
W!TH UG-58U RECEPTACLE 

Le-341 LOAD 
COUPLER WITH 3~ DIA, 
COAX . FLANGE, 
8 CL-306 

I 
32;t ±;t 

COUPLING LOOP G3½±rl_ 

/(,, ±J; 

91 !'If,_ 
~ 

LC-325 OU TPUT 
LOAD COUPLER WI TH 

5lDIA . COAX . FL.ANGE 
16 , 

8 CL -302 COUPL ING LOOP 

@ 
,, _.,. " 

90~ 

T'tf'. LC-333 

TOTAL TURNS - 18 
MAX. TORQUE !5 IN. 
LBS. 

-TOTAL TURNS- 26 
MAX, TORQUE 10 IN . 
LBS. 

RF-48 5 OUTPUT TU NI NG CAVITY 

H-163 KLYSTRON AMPLIFIER CIRCUIT ASSEMBLY 
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/ 
..... 
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FREQUENCY - Mc 

LINEARITY DATA 

Eb=16KV F=470Mc 
I db BANDWIDTH: 8 Mc 

25 KILOWATTS-...._ 

VDRIVING POWER (WATTS) 
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....... 'r,....,,111 

r---.' 

...... r-.. 

...... , 
' 

......... f-.../ 
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j 

470 472 
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-t-,..."' 

....... 
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' I\ 
\ 

' IV I/ 
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14 WATTS 
DRIVING POWER 

0 . 5 WATTS 

DRIVING POWER 
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DRIVING POWER 

0 .5 WATTS 
DR IVING POWER 
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EITEL-McCULLOUGH, INC. 
SAN CARLOS CALIFORNIA 

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 will deliver 
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. It is also useful as a pro­
tective device, either in conj unction with external circuits, or when 
grounded through a resistor. 

The resonant 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 without risk of damage to 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 

Heater: Voltage 
Current 
Maximum Starting Current 

Modulating Anode Capacitance 
(To other electrodes) 

Power Gain (Narrow Band CW) 
Output Power (Narrow Band CW) 
Frequency Range (In H -118 

Circuit Assembly) 

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

5 minutes 
5 volts 

33 amperes 
65 amperes 

21 uuf 
25 decibels 

2000 watts 
710to985 megacycles 

TENTATIVE DATA 

4KM3000LQ 
POWER-AMPLIFIER 

L-BAND KLYSTRON 



DIMENSIONS 

REF. NOM. MIN. 
A 44. IBr 

8 8.-re1 
C =>. 7SO 
D ,CJ-"250 
E 2. \"25 
F ,o. '2.6S 
G 3.SOO 
H I. occ, 

J .'1~ 
K '2. ?18 
M .1 e,7 
N -~50 
R 4.""2 S D'A . 
s S.\"l_:)I:) D l4, 

u :,."~75 l:>14. 

V A. .~1.S DIA. 

w (a.c,~-, 
X I. '500 DIA. 

z 4.b'25 DIA 

AB -Seo 
AE 3. 0?8 t)1~. 

AK '2.? 00 DIA, 

MAX. 

1.000 

SEE NOTE 3 
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NOTE<: 

I. *M1NOMUM CONTACT SURFACE . 

2. DIMENSIONS IN INCHES. 

3. FOR ELECTRICAL CONTACT 

SURFACE DIMENSIONS SEE 

GUN NO. I OUTLINE, DRWG. NO. 

GUN NO. I - 600 I. 

@ 

COLLECTOR COOLER 
END VIEW 
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-et 4KM3000LQ----------------------------

MECHANICAL 
Operating Position 
R-F Coupling 

Input 
Output 

Shipping Weights: 
Klystron Only 
H-118 R-F Amplifier Circuit Assembly 

Cooling: 

Axis vertical, cathode up 

Type II N II coaxial fitting 
1-5/8 inch SO-ohm line 

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

The 4KM3000LQ is cooled by forced air. At sea level and with inlet air temperature 
of 20°c (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 

S cfm 
SO cfm 
75 cfm 

150 cfm 
Operation at higher altitudes or with higher inlet temperatures requires increased 

volumes of air flow to obtain equivalent cooling. 

MAGNETIC-COIL POWER SU?PLY-REQUIREMENTS 

Prefocus Coil Voltage 
Prefocus C oil 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 

MAXIMUM RATINGS 

-

-

0 to S 0 
2. 0 

Oto 100 
3. 0 

0 to SO 
0 to 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 900 megacycles 
Output Power 21 SO watts 
Driving Power - 4. 0 watts 
Power Gain 2 7 decibels 
D-C Beam Voltage 9000 volts 
D-C Beam Current 
D-C Collector Voltage (from Cathode) 
D-C Collector Current -
D-C Body Current 
Focus Electrode Voltage 
Efficiency 

0.580 
4500 

0. 210 
0.370 
-200 
50.0 

amperes 
volts 

amperes 
amperes 

volts 
percent 

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 U.S.A. 890 

-



EITEL-McCULLOUGH, INC. 
SAN CARLOS, CALIFORNIA 

The Eirnac 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, OOOLA are completed by 
tuning boxes which enclose 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 external cavity 
loading for broad-band applications. It also permits an unlimited 
number of tuning cycles without risk of damage to the vacuum seals. 

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

ELECTRICAL 

Heater: Voltage 
Current 

CHARACTERISTICS 

Maximum Starting Current 
Cathode: EMA, Unipotential 

Heating Time 
Getter (Operating): 

Voltage 
Current 

Power Gain: (Narrow Band) 
Output Power 
Frequency Range (H-121 Assembly) 400 to 

7.5 
40.0 
80.0 

5 

2. 0 
36.0 

50 
10 

610 

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

volts 
amperes 
amperes 

minutes 

volts 
amperes 
decibels 

kilowatts 
megacycles 

TENTATIVE DAT A 

4KM50,000LA 
POWER-AMPLIFIER 

L-BAND KLYSTRON 
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-e 4KM50,000LA 

MECHANICAL 

Operating Position 
R-F Coupling: 

Input 
Output 
Input Cavity Loading 
2nd and 3rd Cavity Loading 

Shipping Weights: 
4KM50, 000LA Klystron Only 

H-121 R-F Circuit Assembly 

Cooling: Water and Forced Air 

Cathode (with SK-110 Air-System Socket) 
Output Cavity 
Klystron Body (5 drift-tube sections, in series) 
Klystron Collector 

Axis vertical, cathode up 

Type "N" coaxial fitting 
3 1 / 8 inch 50 ohm line 

Type 11N'l coaxial fitting 
1 5 / 8 inch 50 ohm line 

Flow Rate 
*25 cfm 
*50 cfm 

1 gpm 
25 gpm 

64 lbs (Net) 
155 lbs (Gross) 

767 lbs (Net) 
1084 lbs (Gross) 

Pressure Drop 
1 inch H 20 

1. 5 inches H 20 
28 psia 
28 psia 

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 

Prefocus- Coil: Voltage 
Current 

Three Body Coils and Collector Coil in Series: 
Voltage 
Current 

D-C BEAM VOLTAGE 
D- C Beam Current 

MAXIMUM RATINGS 

D-C BODY CURRENT (CONTINUOUS) 
D- C BODY CURRENT (TUNING ONLY) -
A-C GETTER CURRENT 
FOCUS ELECTRODE VOLTAGE 
COLLECTOR DISSIPATION 

0 to 50 
0 to 1. 5 

0 to 500 
O to 2. 5 

20 
2. 5 
100 
150 

50 
-500 

50 

volts 
amperes 

volts 
amperes 

KILOVOLTS 
AMPERES 

MILLIAMPERES 
MILLIAMPERES 

AMPERES 
VOLTS 

KILOWATTS 

TYPICAL OPERATION, NARROW BAND, CW AMPLIFIER 

Frequency 400 610 megacycles 
Output Power 13. 1 12. 0 kilowatts 
Driving Power . 050 . 050 watts 
Power Gain 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 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 o. 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. 
SAN CARLOS , CALIFORNIA 

The Eimac 4KMS0, 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 klystron will 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 4KMS0, 000LF employs the Eimac Modulating Anode which 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 a wide tuning range 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 use with the 4KMS0, 000LF to cover the specified frequency range . 
This assembly includes a klystron supporting structure, magnetic 
focusing coils, tuning cavities, adju stable load couplers for the sec­
ond, third and output cavities and an Eimac SK-110 Air System Socket . 

CHARACTERISTICS 

ELECTRICAL 

Heater: Voltage 
Current 
Maximum Starting Current -

Cathode: EMA, Unipotential 
Hea ting Time 

Getter (Operating): 
Voltage 
Current 

Power Gain: Narrow Band 
Television Visual Service 

Output Power: Television Visual Service 
Frequency Range (H- 139 Assembly) 

MECHANICAL 

610 to 

7.5 volts 
40.0 amperes 
80 .0 amperes 

5 minutes 

2 . 0 volts 
36 .0 amperes 

45 decibels 
30 decibels 
10 kilowatts 

790 megacycles 

TENTATIVE DAT A 

4KM50,000LF 
POWER-AMPLIFIER 
L-BAND KLYSTRON 

.. 

Operating Pos ition Axis vertical, cathode up 
R- F Coupling: 

Input 
Output 
Input Cavity Loading -
2nd and 3rd Cavity Loading -

{Effective 10-20-6 1) Copyright 1961 by Eitel-McCullough, In c. Printed in U.S.A. 

Ty pe "N" coaxial fitting 
3 1/8 inch, SO-ohm line 
Type "N" coaxial fitting 
1 5/ 8 inch, 50 - ohm line 



et--------------4KM50, 000LF-----------­

MECHANICAL (cont 'd) 

Shipping Weights: 
4KM50, 000LF Klystron only -
H-1 39 RF Circuit Assembl y -

Cooling: Water and Forced Air 

Cath ode (with SK-110 Air System Socket) 
Output Cavity 
Klystron Body (5 drift - tube sections, 

in series ) 
Klystron C ollector 

Flow Rate 
* 2 5 cfm 
* 50 cfm 

64 
767 

pounds 
pounds 

Pressure Drop 
1 inch H 20 

1. 5 inches H 2o 

l gpm 28 psi 
(See collector cooling curves) 

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 

Prefocus C o il: Voltage 0 to 50 
0 to 1. 5 

volts 
amperes Current 

Three Body C oil s and Collector C oil in Series: 
Voltage 
Current 

D-C BEAM VOLTAGE 
D-C BEAM CURRENT 
D-C BODY CURRENT 
A-C GETTER CURRENT 
FOCUS-ELECTRODE VOLTAGE -
COLLECTOR DISSIPATION 
INLET WATER PRESSURE 

MAXIMUM RATINGS 

0 to 500 
0 to 2 . 5 

20 
2.5 

volts 
amperes 

KILOVOLTS 
AMPERES 

150 MILLIAMPERES 
50 AM PERES 

- 500 VOLTS 
60 KILOWATTS 
50 PSI 

TYPICAL OPERATION 

TV Visual Service 
Frequency 610 
Output Power 12 . 6 
Driving Power 10 
Power Gain 30.3 
D-C Beam Voltage 18 
D-C Beam Current 2.03 
Beam Power Efficiency 34 . 5 
D-C Body Current 75 
Focus-Electrode Voltage - 200 
Cavity Loading : 

1st Cavity 0 .4 7 
2nd C avity 11 6 
3rd Cavity 390 

Magnetic-Coil Currents: 
Prefocus Coil l. 15 
Three Body C oils and 

Collector Coil in Series 2. 3 

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

Narrow Band 
7 35 

15. 6 
0. 30 

47 . 2 
18 

2.03 
43 
45 

-200 

l. 15 

2.3 

megacycles 
kilowatts 

watts 
decibels 
kilovolts 
amperes 
percent 

milliamperes 
volts 

watts 
watts 
watts 

amperes 

amperes 

F or additional information or information regarding a specific application, write to 
Eitel- McCullough, Inc. , San Carlos, C alifornia . 
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DIMENSION DATA 

NOM . MIN. MAX. 
63.700 65.200 
49.600 50.300 
14.250 14.750 
41.600 42.100 
37.800 38.325 
25.600 26 .000 
13.400 13.700 
6.490 6.650 
0.400 0.500 
0.335 0 .365 
3.200 3 .300 
1.100 1.300 

4 .950 5.040 
0,840 1.100 
5 .1 05 5.145 
0 .230 0.270 
0,840 
4. 16 5 4 -215 
0.840 
0.840 

4.300 DIA. 4.450 DIC 

3.750 II 3-835 " 
3,1 00 ' 3.2 00 • 
1.865 " 1,950 " 

I. I 8 8 
--

1-750 
1. 000 1.500 
. 12 5 . I 75 
• I 00 
, 6 70 . 775 
• IO 0 
.5 0 0 

5 5 ° 65°-

0 .800 1.000 
2.100 2 .1 40 

55° 65° 
0.800 1.000 
3.480 3.520 

-

25~ 35° - - ---1-- --

2.430 2 .63Q_ 
3.480 3 .520 

75° 85° 
-~ .___ __ 

I----------- - --

0 .600 
. ·-

4.875 5.125 
7.140 7.165 



TUNING KNOB (4) CAVITIES TOTAL TURNS= 25 

MAXIMUM TORQUE = 10 INCH- POUNDS 

4 HOLES 1/16DIA ON 16 1/4 PITCH CIRCLE 

IN BASE PLATE FOR MOUNTING 

----~':llf-'1- 7/'l------7-~ I PRE- FOCUS COIL S COLLECTOR COIL I'! 1 / / II@,~ <®>! 
FURNISHED WITH JIG FLANGED 

SPADE LUGS 

TOTAL TURNS - 25 

r- -
3~±{ 

4 
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----, 
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T 
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"- I Ye 0.Dx I 3/e I.D. 
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1i±.i;­II 02 
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LOAD RECEPTACLE U.G.- 58-U F RECEPTACLE UG-,SU ~ ~ ef-· ~ I @ 

II 
10 16 
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I-

II 
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I 

,,--- 4 K NI 50.000 L.F. 
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CAVITY 
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PLATE 
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r-..- .,...,,..,. c.""~ ... ,.. ..... 



MC-239 BODY C01L~ 
'-

' 

ADJUSTMENT 

I 

----- STANDARD Io/a U.H.F. 

+.! 
I -e 

!£.B.::: 
/ nr--r 1 • vi;;.1-v1-. J 

CAVITY 

~ AT-I00 AIR TUBE 

I 3/e 0.0. x I 1/4 1.D. 
43

i6 I-----1- LC-328 LOAD COUPLER 

~ COAX. FLANGE 31/z 0 . 0. 
68~ 

38~ 
16 

30¾ 

~ 
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1ef 

LC-328 LOAD CPL ----..._, 
STD. I 5/e UHF 1 

COAX. FL. 3 Y2 O.D. 

COIL 

14 T 

9 

7 

- "T-
1 I 

// 

/ 
RF-477 PENULTIMATE. 

CAVITY 

~ ~T-I00 AIR TUBE 

I 3/e O.Dx I 1/4 1.0 . 

~ NAME PLATE N° 126003 N 

~ RF-478 OUTPUT 

CAVITY 

~ AT-I00 AIR TUBE 

I~ , /I 13/e O.Dx I¼ 1.0. 

) ,~ HC- 108 WATER 
I / FITTING FOR 

. / ' I 
1/2 1,0. HOSE 

STANDARD 31/e COAX. -- _J 

FLANGE 5 3/,b 0.0. 

~C-325 OUTPUT LOAD COUPLER -,­
AND C L-30I COUPLING LOOP 

1ic /,,-72 IC 

, :t .!. I 
i---,----~-14- 8 ---~---" 

MC- 256 COLLECTOR COIL I ___J 
2 

/ 

SK-113 GETTER CONNECTICN - -- --------' 

(NOT SHOWN) 
I 1 .. 1.J 
- -4&~ 

I 
264 DIA.----

11t 

H-139 KLYSTRON AMPLIFIER CIRCUIT ASSEMBLY 

NOTES . 

I. COIL SUPPORTS ARE 

ADJ l.lSTABLE 1/e" 

2. TOOLS 

ONE WRENCH HT-IO I 
ONE WRENCH HT-I04 
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BANDWIDTH DATA 

Eb = 18 KILOVOLTS 

Ib = 2.03 AMPERES 

P0 = 10 WATTS 
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FREQUENCY - MEGACYCLES 

615 

/, 

/ 
/ 

/ 
/ 

V 

16 18 

-~ 
:--... 

I'\ 
I 

I 

\ 
I 

616 617 618 



C 
1/) 

a. 

a.. 
0 
0:: 
0 

w 
0:: 
:::, 
(I') 
(I') 

w 
0:: 
a.. 

EIMAC 4KM5O,OOOLF 

PRESSURE DROP vs COOLANT FLOW RATE 

ACROSS COLLECTOR 

10 
9 
8 
7 
6 

5 

4 

3 

2 

I 
0.9 
0 .8 
0 .7 
0 .6 

0 .5 

0 .4 

0 .3 

0 .2 

60¾ E tfHYLEr 
s K)LUTI( 

I 
/, 

II 
// 

/ 

v/ 
E-GLYC DL~ v/ V N 

,V; k WATER 

I / 
I I 

I / 
I I 

V / 

I 
V 

34 

32 

E 30 
a. 
Cl 
~ 

~ 
0 
...J 

28 

LL 26 

1-
z 
<l 24 
...J 
0 
0 
(.) 

0:: 
0 
I-

22 

(.) 20 
w 
...J 
...J 
0 
(.) 

18 

16 

EIMAC 4 KM5O,OOO LF 

COLLECTOR DISSIPATION vs COOLANT FLOW 

COOLANT INLET TEMPERATURE 25°C 

/ 
/ 

60 ¾ ETH h'LENE- GLYCOL IY SOL IJTION I/ 

/ V 
/ 

V V' / 
t----wA trER 

/ 

/ V I / 

I I// v/ 
V 

v 

L---

0 . 1 
0 5 10 15 20 25 30 35 

14 
t'5 30 35 40 45 50 55 60 

FLOW RATE (gpm) 

(/) 
I­
I-; 
o 20 
...J 

~ 

I­
::> 

15 

~ 10 
:::, 
0 

0:: !5 
w 
3 
~ 0 

600 

I 
I 
I 

~ 

I 

I 
I 

I 

I 

I 

' 

I 
I 

COLLECTOR DISSIPATION (Kilowatts) 

EIMAC 4KM5O,OOOLF 

POWER OUTPUT vs FREQUENCY 

I 

I 

I 

I 

NARROW BAND 

Tb : 2 .03 AMPERES 

Pd : 0 .3 WATTS 

E foe: -200 VOL TS 

Eb: 18 KILOVOLTS 

-
~ 

I 
I I 

' 
I 

' I 

650 700 750 

FREQUENCY - MEGACYCLES 

800 

65 



50 

40 

:,l! 30 
0 

>­u 
z 
w 20 
u 
IL. 
IL. 
IJ.J 

10 

0 
8 

en 20 
I-

~ 

~ 
¥ 15 

I-
:, 
0.. 

~ 10 
0 

a: 
w 
3 
~ 5 

0 
8 

EIMAC 4KM5O,OOOLF 

EFFICIENCY vs BEAM VOLTAGE 

NARROW BAND 

FREQUENCY• 700 MEGACYCLES 

~ -----------
/ 

/v 
I 

I 

10 12 14 16 

D·C BEAM VOLTAGE - KILOVOLTS 

EIMAC 4KM5O,OOOLF 

POWER OUTPUT va BEAM VOLTAGE 

NARROW BAND 
FREQUENCY • 700 MEGACYCLES 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ 
V 

/ ,,,, 
./ ---

10 12 14 16 

V 

D·C BEAM VOLTAGE - KILOVOLTS 

18 

/ 
/ 

/ 

18 

20 

/ 

20 



EITEL-McCULLOUGH, INC. 
SAN BRUNO·CALIFORNIA 

Th e Eimac 4KMP 10, 000 LF is a four - cavity , magnetically focused , pulse ­
amplifier klystron of ceramic and metal. It is designed for use a t frequen ­
cies be t ween 570 and 630 megacycles and will deliver a minimum pulse 
output power of 200 kilowatts a t two percent duty , or 400 kilowatt s at one 
percent duty , with an average power of four kilowatts. Nominal power 
gain is 57 db. 

This klystron emp loys the Eimac Modulating Anode which provides an 
effective means of pulse modula ting th e out put power without c hanging the 
beam voltage. A modulating anode voltage of approximately one half th e 
beam voltage is sufficient t o 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 enve l ope . 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-1 27 , for use with the 
4KMP10, 000LF, covers the frequency range of 570 t o 630 megacycles . 
This assembly includes a klystron supporting structure, electromagnetic 
focusing coils , tuning boxes, adjustable output load coupler , and an Eimac 
SK- 1200 socket. 

CHARACTERISTICS 

ELECTRICAL 
Heater: Voltage (±5%) 

Current (Normal) 
Maximum Starting Current 

Cathode: Unipotential, Oxide Coated 
Heating Time 

G e tter (Operating): Voltage (Nominal) 
Current 
Maximum Starting Current 

Power Gain: (Narrow Band) 

Out put Power: 
2% Duty 
1% Duty 

11 
22 
50 

10 
5. 1 

36 
50 
57 

200 
400 

volts 
amperes 
amperes 

minutes 
volt s 

amperes 
amperes 
decibels 

kilowatts 
kilowatts 

Average 4 kilowatts 
Frequency Range 5 70 to 630 megacyc les 
Capacitance between Modulating Anode and all other Tube Elements: 

Maximum 
Typical 

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

- 60 micromicrofarads 
- 3 7 micromicrofarads 

TENTATIVE DATA 

4KMP1 O,OOOLF 
PULSE AMPLIFIER 

L-BAND KLYSTRON 



DIMENSIONAL DATA 

REF NOM. 

A 84 
,---, 

B 66 1/4 

C 54 7/8 

D 50 5/32 
~ 

E 34 3/ 16 

F 20 1/4 

G 10 1/2 -
H 17 13/16 

J 1/4 

K 6 5/8 

L 2 1/4 

M 1/4 

N 6 5/8 

p 6 1/64 

R 4 7/16 

s 4 

T 2 1/2 
-

u 6 5/13 

V 319 

w 6 7/8 

X I 3/4 
y I 9/32 

z I 

ZA 1/2 

ZB 4 3/8 

zc 5 3/4 

BA 6 11/32 
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END VIEW 
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-et 4KMP10,000LF--------------------------­

MECHANICAL 
Operating Position 
R-F Input Coupling 
R- F Output Coupling 
Weight (Tube only) 
Cooling: Forced Air and Oil 

Cathode (With SK-1200 socket) - oil 

Body 
Output Cavity 
Collector 

- Axis Verti cal Cathode down (in oil) 
Type N Coaxial Fitting 

WR1500 Waveguide 
140 pounds 

Flow Rate 
*10 0 cfm air 

* 50 cfm ai r 
*400 cfm ai r 

Press ure Drop 
1 inch H 2O 
1 inch H2O 

2. 5 inches H2O 

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 
(Eimac H-12 7 Klystron Amplifie r Circuit Assembly) 

Min . Max. 
Prefocus Coil: Voltage (de) 0 40 

Current (de) 0 2.5 
Each of Five Body Coils: 

Voltage (de) 0 40 
Current (de ) 0 12.5 

MAXIMUM RATINGS 

D-C BEAM VOLTAGE 70 
PEAK D-C BEAM CURRENT 22 . 5 
PEAK MODULATING ANODE VOLTAGE 44 
AVERAGE D-C BODY CURRENT 15 
COLLECTOR DISSIPATION 10 
PULSE LENGTH 60 
SEAL TEMPERATURES 175 
A-C GETTER CURRENT 50 

TYPICAL OPERATION, NARROW BAND PU LSE AMPLIFIER 

Frequency 
Peak Output Power 
Average Output Power 
Peak Driving Power 
Power Gain 
D-C Beam Voltage 
Average D-C Beam Current 
Peak D-C Beam Current -
Peak Modulating Anode Voltage 
D-C Body Current (Average) 
D-C C ollect or Current (Average) 
Bea m Input Efficiency (Average) 

MAGNETIC-COIL CURRENTS (H-127 Circuit Assembly) 

Prefocus Coil 
First Body Coil 
Second Body Coil 
Third Body Coil 
Fourth Body Coil 
Fifth Body Coil 

*At Sea Leve l with 20° C inlet air temperature. 

600 
466 

4.66 
0.8 

57.4 
65 

165 
16.5 
32 
9.5 

156 
43 .4 

volts 
amperes 

volts 
amperes 

KILOVOLTS 
AMPERES 

KILOVOLTS 
MILLIAMPERES 

KILOWATTS 
MICROSECONDS 

DEGREES C 
AM PERES 

megacycles 
kilowatts 
kilowatts 

watts 
decibels 
kilovolts 

milliamperes 
amperes 

kilovolts 
milliamperes 
milliamperes 

percent 

1. 9 amperes 
6 . 3 amperes 
7 . 5 amperes 
7.5 amperes 
8 . 5 amperes 
8.5 amperes 

For additi onal 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 



EIMAC 
A Division of V rlan Associate 

F I< l\i I A 

The Eimac 5K50CB power-amplifier klystron operates at frequencies 

from 4.4-5.0 kilomegacycles with a rated output power of IO 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 5K50CB 

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, wtere 

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. 

ELECTRICAL 

Heater : Voltage 
Current 

CHARACTERISTICS 

Cathode: Impregnated , Unipotential 
Heating Time 

Getter: Voltage 
Current 

Power Gain 

Output Power -

Frequency Range -

Phase sensitivity to beam voltage 

(Rev ised 7-15 65) © Co p yr ight 1964 b y Var ian Assoc iates 

Tentative Data 

5K50CB 
10 KWCW 

POWER AMPLIFIER 

C-BAND KLYSTRON 

10 volts 
3 .0 amperes 

5 minutes 

4.0 volts 
25 amperes 

60 decibels 

IO kilowatts 

4.4-5.0 kilomegacycles 

0.06 degrees/ volt 
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-e SKS0CB --------------------------

MECHANICAL 

Operating Position 

Output rf Coupling 

Input rf Coupling -

Dimensions: Klystron only -
Electromagnet : 

Height -
Width 
Depth 

Weight: Klystron only -
Electromagnet 

Cooling: 52.5/ 47.5 Solution, Ethylene Glycol and Water 
Body 
Collector 
Electromagnet 

Axis Vertical, Cathode Down 

RG49/ U Waveguide 

TNC 

6 x 7 x 26½ inches 

Flow Rate 
1.5 gpm 

9gpm 
2gpm 

18.5 inches 
15.5 inches 

20 inches 

30 lbs 
270 lbs 

Pressure Drop 
50 psi 
50 psi 
50 psi 

ELECTROMAGNET POWER-SUPPLY REQUIREMENTS 

Voltage 

Current -

DC BEAM VOLTAGE -

DC BEAM CURRENT -

DC BEAM INPUT POWER -

DC BODY CURRENT ( with rf drive) 

COLLECTOR DISSIPATION 

INLET WATER PRESSURE 

OUTLET WATER TEMPERATURE­

LOAD VSWR -

MAXIMUM RATINGS 

- 170 volts 

10 amperes 

17.5 KILOVOLTS 

2.5AMPERES 

50 KI LOW A ITS 

80 MILLIAMPERES 

50 KILOWATTS 

120 PSI 

80 DEGREES C 

1.2: 1 

TYPICAL OPERATION - TUNED FOR HIGH EFFICIENCY 

Frequency 

Output Power -

Driving Power 

Power Gain -

DC Beam Voltage -
DC Beam Current -
Beam Power Efficiency -
DC Body Current -

3 db Bandwidth -

Electromagnet Current -

4 700 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 



E I MAC 

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. 

ELECTRICAL 

Heater: Voltage ( ± 5 % ) 
Current ( nominal) 

Cathode: Oxide Coated 
Heating Time -

Getter: Voltage 
Current -

Power Gain 

Output Power 

Frequency 

CHARACTERISTICS 

Phase Shift as a Function of Beam Voltage -

(Effective 8-1-66) © 1966 Varian 

- 7.5 Vac 
11 .5 Aac 

5 Min 

4 Vac 
- 24 Aac 

- 50 db 

- 30 kW 

2450 MHz 

- 0.0935 ° /V 

Printed in U.S.A. 

5K70SH 
5-BAND 

30 KW CW 

POWER AMPLIFIER 
KLYSTRON 



-e 5K70SH 

MECHANICAL 
Operating Position 
Input rf Coupling -
Output rf Coupling 
Weights: 5K70SH 

H-226 Electromagnet 
Cooling: Forced Air and Water 

Cathode 
Klystron Body 
Klystron Collector 
Electromagnet 

- Any 
- Type N Coaxial Fitting 

UG435A/U Flange 
100 lbs 
186 lbs 

Flow Rate 
20 cfm 

0.8 gpm 
18 gpm 

2 gpm 

Pressure Drop 
Free 

50 psi 
30 psi 
30 psi 

ELECTROMAGNET POWER SUPPLY REQUIREMENTS 
Voltage , Adjustable to -
Current, Adjustable to -

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

MAXIMUM RATINGS 

INLET COOLANT PRESSURE 
COOLANT OUTLET TEMPERATURE -
LOAD VSWR ( NON DESTRUCTIVE) -

TYPICAL OPERATION 
Frequency 
Output Power 
Driving Power 
Power Gain 
Beam Voltage 
Beam Current 
Body Current -
Efficiency 
Electromagnet Current 

150 Vdc 
25 Ade 

23 kVdc 
3 Ade 

70 kW 
100 mAdc 

70 kW 
125 psig 

80 °C 
3: 1 

2450 MHz 
31.5 kW 
100 mW 

55 db 
22.5 kVdc 
2.66 Ade 

50 rnAde 
52.5 % 
16.5 Ade 

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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EIMAC 
A Division of Varian Associates 

A n t R l 1.., Allf( Rl'. A 

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 5KM300SI. 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 ( ± 5 % ) 

Current (Nominal) -
Cathode: Impregnated, Unipotential 

Heating Time -
Ion Pump Supply 

Voltage 
Current 

Power Gain 
Output Power -
Frequency Range 
Phase shift as a function of beam voltage -

MECHANICAL 
Operating Position -
Input Coupling (rf) 
Output Coupling (rf) -
Weights: 5KM300SI 

H-225 Electromagnet -
Tuner Starting Torque (max)­
Tuner Stop Torque 

13 Vac 
5.4 Aac 

5Min 

- 3 to 4 kVdc 
1 mAdc 

55 db 
l00kW 

2100 to 2400 Mc 
- 0.026 ° /V 

Tentative Data 

5KM300S1 
S-BAND 

100 KW CW 

POWER AMPLIFIER 
KLYSTRON 

Cooling: Forced Air and Water 
Cathode -
Klystron Body 
Klystron Collector -
Electromagnet 

any 
UG-23 D/U 

WR-430 Wave guide 
235 lbs 
180 lbs 

- 50 in-oz 
6 in-lbs 

Pressure Drop Flow Rate 
25 cfm 

2.3 gpm 
65 gpm 

2.5 gpm 

Free 
60 psi 
23 psi 
45 psi 

(Effective 11-1-65) Copyright 1965 by Varian Associates Printed in U.S.A. 
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-e 5KM300SI 

ELECTROMAGNET POWER SUPPLY REQUIREMENTS 
Voltage, adjustable to -
Current, adjustable to -

MAXIMUM RATINGS 
BEAM VOLTAGE -
BEAM CURRENT -
BEAM INPUT POWER 
BODY CURRENT (WITHOUT DRIVE) -
BODY CURRENT (WITH DRIVE) -
COLLECTOR DISSIPATION 
INLET COOLANT PRESSURE -
COOLANT OUTLET TEMPERATURE -
LOAD VSWR -

TYPICAL OPERATION 
Synchronously Tuned 

Frequency 
Output Power -
Driving Power 
Power Gain -
Beam Voltage -
Beam Current 
Body Current -
Modulating Anode Voltage 

( with respect to cathode) 
3 db Bandwidth 
Efficiency 
Electromagnet Current 
Load VSWR -

8 

7 

2115 2388 
74 79 

1 1.15 
78 78 
35 35 

7.2 7.2 
135 85 

35 35 
3.5 4 

29.4 31.5 
18.1 18.1 

1.1:1 1.1:1 

5KM 300S1 

- 160 Vdc 
20Adc 

38 kVdc 
7.9 Ade 

300kW 
50 mAdc 

350 mAdc 
300kW 
125 psig 

80 °C 
1.2: 1 

High Efficiency Tuned 
2115 2388 

104 109 
215 190 

57 57.3 
35 35 

7.2 7.2 
340 190 

35 35 
15 15 

41.3 45.3 
18.1 18.1 

1.1:1 1.1:1 

/ 

V 
/ 

Mc 
kW 
mW 
db 
kVdc 
Ade 
mAdc 

kVdc 
Mc 
% 
Ade 
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TENTATIVE DAT A 

EITEL-McCULLOUGH, INC. 
SAN CAR L OS , CALIFORN I A 

5K21 O,OOOLQ 
POWER-AMPLIFIER 
L-BAND KLYSTRON 

The Ei mac 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 7 5 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, 000 LQ . Four are ex­
ternal and one, the output cavity, is integral. Output coupling is 
achieved by means of a fixed loop and a quarter-wave, variab l e ­
impedance, coaxial coupling section which terminates in a waveguide 
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 . 

EimacKlystronAmplifier Circuit AssemblyH-132 has been designed 
for use with the 5K210, 000LQ to cover the specified frequency range. 
This assembly includes a supporting structure, magnetic focusing 
coils, tuning cavities, adjustable load couplers for the input and out­
put cavities, and a coaxial-to- waveguide transition. 

CHARACTERISTICS 

ELECTRICAL 

Heater: Voltage 
Current 

15 volts 
18 amperes 

Cathode: 
Maximum Starting Current -
EMA, Unipotential 

36 amperes 

Heating Time 
Getter: Voltage 

Current 
Power Gain (Wide Band) 
Output Power 

5 
5.2 

36 
42 
75 

minutes 
volts 

amperes 
decibels 

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

MECHANICAL 

Operating Position 
R- F Coupling: 

Input 
Output 

Weight (5K210, 000LQ Klystron) 
Weight (H-132 Circuit Assembly ) -
Cooling: Water and Forced Air 

Second, Third and Penultimate 
Cavities (each) 

Body and Output Section 
Collector 

Axis vertical , cathode up 

- Type "N" coaxial fitting 
WR- 975 Waveguide 

380 pounds 
- 1530 pounds 

Flow Rate 

25 cfm 
6 gpm 

50 gpm 

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

Pressure Drop 

1 inch H 2o 
25 psi 
25 psi 
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@ - HEATER-CATHODE 11 . 
DIMENSIONAL DATA 

ITEPJ NOM. MIN. MAX. 

~ GUN 

- 1 - ~ -'<~( ' ,u 

/. I 

HEATER 

1B' I l l 7 1B I 

GUN END VIEW 

A GA,'787 
B ~2:i44 :i2.7Bro 

C 2..'3-3~1 25.io I ~ 

D 2.9.0E,<o 29.::,44 
E 2'2..B54 2~- 2 f:>2 
F I 6.64-'2. JE,.9E,O 

G 10.4::,0 10.1o<cs 
H o.'=>7io 3.728 
J 2.951 :i.103 
K 2.'2.06 2-':>4B 
L '29h,":l. I =>/~°' 

. TYP. M • '2.4.S .2~S 

INPUT CAVITY 1@r: c, 
I I @ 7c 

~ ® · @TYP. SECOND CAVITY~--
TYP. 

t 
!/~ 

✓~ BB TYP. 

N :,.4-el 3.1:>'2.~ 
p '23/&4 '2.';,/'=>4 
R 2 'S=>/ 64 2 '=''3/64 
s 2. 1/=,2 2'='/3"2. 

T 

AA G.62.0 DIA., (,,'=,:,Q DIA 

AB 8 9 

SECTION IB-IB 
THIRD CAVITY 

BA 60° 

BB ~9/<c.4-
BC 2..12.1:l OIA, 

BD 4..E,2.Q CIA.• 4-G~OOIA, 

'I. / 
FOURTH CAVITY --1 CA :>.~OO0IA. 

SECTION C-C 

<D 0 
OUTPUT CAVITY DA ::,oo 

DB ':, ~ ?/?'2. 
DC 2 I S/ :,'l 

.EA 

~ ~© 

-~c::-~ l\ \ MOUNTINC. Pl ATF' 

DD I::. 11/64 DIA, ~ 1~~4DIA, 

DE 4,000 DIA., ( 
DF 4 
DG 6,0000H\, G.010 DIA, 
- .. ~ - --



\02 

I 

',y,<t\ o/\ / 
© : o/4®'< 

SECTION IE - IE COLLECTOR---~ 

COOLER 

CAVITY 

I ~ t-~ 1----{0J 

~ -@) ------------
~ECTION ID- ID ~ R.F. OUTPUT 

\_JI '-:..Y 

" .,,-EXHAUST 

I I I 
1--11- NPSM X -2 2 2 

COLLECTOR ENO VIEW 

5K210,000LQ KLYSTRON 

IJH '2 -.:,::,; lc:>4. '2 <,-:>/64 

DJ I- I 52.. l.'222 
DK } , 
EA 12..14.~ DIA, 12..11:> '2 DIA, 
EB 
EC 
ED 

C 
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~---------------5K210,000LQ-------------

MECHANICAL cont. 

Maximum Dimensions of Klystron: 
Length 
Diameter 

Maximum Dimensions (Klystron and Circuit Assembly): 
Height 
Width 
Depth 

66.6 inches 
14 inches 

75 inches 
32 inches 
47 inches 

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 

Prefocus Coil: Voltage 
Current 

Each of Four Body Coils: 
Voltage 
Current 

Collector Coil: Voltage 
Current 

D-C BEAM VOLTAGE 
D-C BEAM CURRENT 
D-C BODY CURRENT 
A-C GETTER CURRENT 
COLLECTOR DISSIPATION 

MAXIMUM RATINGS 

0 to 25 volts 
0 to 2 amperes 

0 to 100 volts 
0 to 12 
0 to 40 
0 to 

30 
10 

300 
50 

210 

5 

amperes 
volts 

amperes 

KILOVOLTS 
AMPERES 

MILLIAMPERES 
AMPERES 

KILOWATTS 

TYPICAL OPERATION, WIDE-BAND, CW AMPLIFIER 

RF Frequency 860 megacycles 
Output Power 81 kilowatts 
Driving Power 3 watts 
Power Gain 44.3 decibels 
D- C Beam Voltage 25 kilovolts 
D- C Beam Current 7.52 amperes 
Efficiency 43 percent 
D-C Body Current 120 milliamperes 
Half- Power Bandwidth 10. 9 megacycles 
Magnetic-Coil Currents: 

Prefocus coil 0.97 ampere 
Body Coil #1 8.7 amperes 
Body Coil #2 8.2 amperes 
Body Coil #3 8.5 amperes 
Body Coil #4 7.6 amperes 
Collector Coil 3.6 amperes 

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



EITEL-McCULLOUGH, INC. 
SAN BRUNO · CALIFORNIA 

The Eimac 6K50,000LQ Is a six-resonant-cavity, magnetl­
cal ly focused, cascade amplifier klystron designed pri­
marily for ON high-power, broad-band communication service 
in the frequency range of 720 to 980 megacycles. 

When tuned for narrow-band operation, this tube type 
wi 11 provide 10 kl lowatts of ON r-f output power with a 
power gain of more than 50 db. When tuned for broad-band 
operation, this tube type wl I I provide more than 6 kilo­
watts of ON r-f output power with a power gain of more 
than 30 db and bandwidths of 15 to 20 megacycles between 
the 3-db power points 

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

CHARACTERISTICS 

ELECTRICAL 

Fi I ament: Tungsten 
Voltage 8.0 vo I ts 
Current 40 amperes 
Maximum Starting Current 80 amperes 
Minimum Warm-Up Time - 30 seconds 

Cathode: Unlpotentlal, Bombardment Heated 
Vo I tage 
Curren t 
Power • Frequency Range -

MECHANICAL 

Operating Position 
Recommended Socket 
R-F Coup I Ing: 

Input 
Output -

Approximate Weights: 
Net 
Shipping 

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

2280 vol ts 
0.7 ampere 

1596 watts 
720 to 985 me 

Vertical, cathode end up 
Eimac SK-110 

Type "N" coaxial fitting 
3 1/8-lnch coaxial I ine 

63 pounds 
390 pounds 

• Indicates change from sheet dated 2-10-58 



DIMENSION DATA 
REF. NOM. MIN. 

A 54.750 
B 7.437 
C 4.968 
D 29.875 
E 1.625 
F 10.812 
G 3.468 
H 1.156 
J .250 
K 1.062 
L .562 
M .187 
N .500 
p .593 
a 2.718 
R 4.615 DIA. 
s 4.50001A 
T 1.375 
u 5.125 DIA. 
V 4.625D!A 
X 2.125DIA. 
y .687 

AB 1.625 
AC ,::no 

AD 30° 
AE 3.500D!A 
AF 1.875 
AG 4 ,000 
AH 2.565 
AJ 4.625 

~ 

MAX. 
55.500 
7.687 
5.031 

~ 
30.125 

11.062 
3.531 
1.218 

ANODE ---v 
2.781 

4.635 DIA. 
NECK 

7, I ,i 

INPUT CAVITY-

I I 8 I I I 

tb,!_ • I I ,,. A 

MIDDLE CAVITY-

8 1
1 I 1

1 
~- I ~ I I ., A 

MIDDLE CAVITY--

MIDDLE CAVITY--

MIDDLE CAVITY 

B 

C 

A 

I 

~ 
°" ::-= 
u, 
0 
0 
0 
0 r-
-0 



NOTES: 

I •• MINIMUM CONTACT SURFACES 

FOR ALL CAVITY PLATES. 
2. plMENSIONS IN INCHES. 

3. FOR ELECTRICAL CONTACT SURFACE 
DIMENSIONS SEE GUN N0.2 OUTLINE, 

DRWG. NO. GUN NO. 2 -6001. 

C 

L1~~ 

OUTPUT CAVITY-

MOUNTING FLANGE 

0 
T 

COLLECTOR ( F 
COOLER 

"IMPERIAL FLEX 

FITTING" FOR 3/4 0.0. 

TUBING ALL OTHERS 

ARE "IMPERIAL FLEX 

FITTING" FOR 5/16 

0.0. TUBING. 

COLLECTOR END VIEW 

~ 
0,. 
::,i:: 
U'I 
0 
C) 
0 
0 ,.. 
-0 

I 



-e 6KSO,OOOLQ--------------------------

•COOLING REQUIREMENTS 

Cathode (With Eimac SK-1 IOJ 
Fifth Cavity (Broad-Band Appl !cations Only) 
Output Cavity 
Drift-Tube Jackets (Series Connected) -
Collector Assembly 

MAX !Ml.WI RATINGS 

D-C BEAM VOLTAGE 
D-C BEAM CURRENT 
D-C BODY CURRENT (CONTINUOUS) -
D-C BODY CURRENT (TUNING ONLY) 
D-C FOCUS-ELECTRODE VOLTAGE 
BOMBARDED CATHODE: • VOLTAGE 

CURRENT 
POWER -

COLLECTOR DISSIPATION -

TYPICAL OPERATION 

Frequency 
Output Power 
Bandwidth (3-db power points) -
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 -
D-C Focus-Electrode Voltage 
Fi lament Voltage 
F 11 ament Current 
Bombarded Cathode: 

Vo I tage 
Current 
Power -• Collector Dissipation -

APPLICATION 

Volume Pressure Drop 
52 cfm air 5 inches H20 

- 50 cfm air I .5 inches H20 
- 50 cfm air I. 5 inches H20 

I gpm water 11 psi 
25 gpm water 28 psi 

880 
6.4 

20 
I. 7 

35.6 

17 
I. 88 

31.96 
20 
50 

I. 83 
-175 

8 
40 

2280 
o.7 

1596 
24.71 

20 MAX. KILOVOLTS 
2.5 MAX. AMPERES 
O. I MAX. AMPERE 

0. I 5 MAX. AMPERE 
-500 MAX. VOLTS 

2400 MAX. VOLTS 
0.75 MAX. AMPERE 
1600 MAX. WATTS 

50 MAX. KILOWATTS 

880 megacycles 
9 kilowatts 

15 megacycles 
2.3 watts 

35.9 db 

19.5 k i I ovo Its 
2.30 amperes 

44.85 k I Iowa t ts 
20 percent 
50 milliamperes 

2.25 amperes 
-200 vol ts 

8 VO I ts 
40 amperes 

2280 vo I ts 
o.7 ampere 

1596 watts 
34.88 kilowatts 

For additional Information or Information regarding a specific appl I cation, 
write to the Application Engineering Department, Eitel-McCullough, Inc., San 
Bruno, California. Al I such requests wi I I be handled confidentially and with­
out charge. 

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



EITEL-McCULLOUGH, INC. 
SAN C A R L OS , CALIFORNIA 

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 c urrent is obtained with a peak modulating-anode 
voltage of only 52 ki lovolts, 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 Kl ys tron Amplifier Circuit Assembly H-1238 has been de ­
signed for use with the X62 6AC to cover the specified frequency range . 
This assembly includes a supporting structure, magnetic focusing 
coils , tuning cavities, input load coupler, o utput waveguide transi­
tion, and a klystron socket. 

ELECTRICAL 

Cathode : 

Heater: 

Getter : 

CHARACTERISTICS 

EMA, Unipotential 
Minimum Heating Time - 10 
Voltage (± 5% ) - 7.5 
Current - 90 to 100 
Maximum Starting Current - 200 
Voltage - - 15. 6 
Current - 36 

minutes 
volts 

amperes 
amperes 

volts 
amperes 

Modulating Anode Capacitance (to all other electodes ): 
Dry 45 
In Typical Circuit 

(oil immersed) 
Power Gain (Narrow Band) 
Peak Output Power 
Average Output Power 

125 to 150 
30 

- 1. 25 
75 

Frequency Range (H-12 38 Circuit Assembly ) 

µi,;-f 
decibels 

megawatts 
kilowatts 

400 to 450 megacycles 

MECHANICAL 

Operating Position 
R- F I nput C oupling -
R- F Output Coupling -
Weight (X626AC only ) 

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

TENTATIVE DAT A 

X626AC 
PULSE-AMPLIFIER 

L-BAND KLYSTRON 

Vertical, Cathode Down 
1 5/8 inch, 50 - ohm line 

WR-21 00 Waveguide 
590 pounds 

, 



fitf-------------X626AC---------------­

MECHANICAL cont. 

Weight (H-123B Circui.t Assembly) -
Maximum Dimensions (X526AC) 

Length -
Diameter 

Maximum Dimensions (X626AC and H--123B Circuit Assembly) 
Height 
Width 
Depth 

Cooling: Oil, Water and Forced Air 
Electron Gun: Immersed in Oil 

Penultimate and Output Cavities 
Four Drift-Tube Sect10ns iri Series 
Collector 

1780 

Flow Rate 
250 cfm 

5 gpm 
50 gpm 

118 
18 

120 
38 
38 

pounds 

inches 
inches 

inches 
rnches 
inches 

Pressure Drop 
3 inches H 20 
5.5 psi 

26 psi 

MAGNETJr 0IL POWER-SUPPLY REQUIREMENTS 

Pre focus Coil: Voltage 
Current 

First Bod y Coil: Voltage 
Current 

Each of Three Body Coils and Collector Coil: Voltage 
Current 

MAXIM UM RATINGS 

D-C BEAM VOLTAGE 
PEAK BEAM CURRENT 
PEAK MODULATING-ANODE VOLTAGE -
AVERAGE D-C BODY CURRENT 
A-C GETTER CURRENT -
COLLECTOR DISSIPATION 
SEAL TEMPERATURES 
D-C FOCUS-ELECTRODE VOLTAGE 

0 to 60 
0 to 2 
0 to 100 
0 to 2 

volts 
amperes 

volts 
amperes 

volts 
amperes 

0 to 150 
0 to 6 

110 
- 36. 5 

66 
150 

50 
240 
175 

-500 

KILOVOLTS 
AMPERES 

KILOVOLTS 
MILLIAMPERES 

AMPERES 
KILOWATTS 
DEGREES C 

VOLTS 

TYPlCAL OPERATION, NARROW-BAND, PULSE AMPLIFIER 

Frequency 
D-C Beam Voltage 
Peak Modulating-Anode Voltage -
Peak Beam Current 
Average D-C Body Current 
Peak Output Povver 
Average Output Power 
Peak Drive Power 
Power Gain 
Peak Beam Power Efficiency -
Focus -Electrode Voltage 
Pulse Width 
Pulse Repetition Rate 
Duty 
Electron-Gun Microperveance 
Beam Microperveance 
Magnetic-Coil C .irrents 

Prefocus Coil -
First Body Coil 
Second, Third & Fourth Body Coil and Collector Coil (each) 

425 
100 

52 
32.5 

130 
1. 25 

75 
1. 25 

30 
38. 4 
-so 

2000 
30 

0.06 
2.6 

0.98 

1. 4 
1.0 
4.0 

megacycles 
kilovolts 
kilovolts 
amperes 

milliamperes 
megawatts 

kilowatts 
kilowatts 
decibels 

percent 
volts 

microseconds 
pulses/second 

amperes 
ampere 

amperes 

for additional information or informat10n regarding a specific application write to 
Eitel-McCullough, Inc. , San Carlos, California. 



HEATER TERMINALS 

CATHODE TERM INAL 

MOD. ANODE TERMINAL 

VIEW "A-A" 

MOUNTING FLANGE 

TUBULAT ION CAP 

~ 
~ HP 8 PL.C 

OUTLE 

r 
SECTION ·•c-c" 

13/32 DIA . HOLE~ 
4 HOLES AT 90°APART 
ON 17 1/8 DIA.PC . 

1/2-I3UNC-2B / 
- - - -

0 APA~ _ •. _, 

B 

-!-_:: 
) 

INPUT CAVITY 

- 3/4 - 14 N PSC 
INLET 

-11/2-12 UNF-2A 

SECOND CAVITY 

t-
A 

* u 
* 
~ 

J L@' L 

"' 
AS TYP. 

6 PLACES 

- AR 

TYP. 6 PLACES 

I 
@TYP. 

B 

. 3 PLACES 

- --~ -

DIMENSIONAL DATA 

REF NOM MIN MAX 
A 117 . 5 
B 89.3 
C 60.78 61 .20 
D 58.0 

E 42.0 
F 14.6 

>-- --
G 8.790 8.842 
H 10 .429 10 .481 

J 16 .375 16.500 
K 600 

L 10.5 
M 10.0 

N 10.8 -p 17 . 875 18.030 
R 10.9 

- ----
s 3.7 -
T 

>---~ -
u 40° 
V 32° 
w 91 .5° - -
X 6.750 -y 30° - - -
z 4 .0 -- -

AA --- -
AB 
AC 33.970 4.090 
AD 6 . 165 6 . 285 

AE 7.910 8 . 030 

AF 3.75 
AG 2.0 

-,~ 
-~ 

AH 2 .375 

AJ .5 -
AK 1.460 

°AL 9.281 9 .343 
·--

AM 10. 045 

AN .375 

AP .250 .500 
·-

AR 11.490 11 .510 
- --

AS .375 
AT 27 .290 27.790 -- -- -
AU .437 - - ---- --
AV 5 . 0 

- f- -
AW 
~ -----

AX 7.5 -
AY 15 .6 ---
AZ 20.7 

----- - --



,--

ON 14 3/4 DIA . P.C. 

OUTPUT CAVITY H 

t 
C 

GETTER TERMINAL -~===:i===• '"======i=~ 

9/16 DIA. HOLE 
4 HOLES AT 90° APART 
ON 13 DIA . P.C . 

COLLECTOR COOLER 

AMPHENOL CONNECTOR MOUNTING HOLE 
ON 14 1/2 DIA. P.C. 

SECTION "B-B" 

G 

\_ I 1/2-111/2 NP.SH 

f----------{ L )------------j 

0 r NOTES : 
* ~STRAIGHT SURFACE FOR CONTACT . 

2. DIMENSIONS ARE INCHES . 

X626AC KLYSTRON 
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\ 11¾ 
MAX TRAVEL 

i-~----- --­
:i 
1, 

~

I 1\ 
/ I I \ 

/ I 
\ 

-r-r 
i! I ,s}1m1 

I
: I IG¼(TYF:)_ I ~ \ 
r ---c_--i=. 

8 HOLES - it DIA IN BASE 
PL ATE FOR MOUNTING - -----'---+-' 

IDENTIFI CATI ON PLATE 

3 I 
425 ± i6 

LC -330 
TF, AN SI TI J N WAV E­

GUIDE (OP TIOI\J AU7 

TUNI NG CAVITY IR IS DOO R A DJ SHAFT 

(MAX TORQUE • 25 INCH PO UNDS) 

1: --·---

I 

\ 
\ 

/ 
/ ::, 

-~-- <t 
11¾ 

MAX TRAVEi 

COIL FURNISHED WITH RECEPTA CL E AND MS-
3106- A- 18·3S PLUG S. MS-3507-10 CL AMP 

TUNING KNOB - 3 CAVITIES 

TO TAL TURNS• 28 

MA X T ORQUE • 20 INCH POUNDS 

,----!--I-,------HC-107 COLLECTOR HO SE FIT TINGS 
(SEE NOTE NO 2 ) 

1--- --- -,-----X626AC KLYSTRON 

I 
(SHOWN FOR CLARITY) 

NOT INCLUDED IN H- 1238 

,-----SK-1101 EXTERNAL GETTER CONNECTOR 

I 
~ MF- 1198 MAGNETIC FRAME 

n!..-MC-22 2 BODY COIL 

HC-10 6 HOSE COUPLING 



+ l. 
- 8 

61,H 

+-'-

IL_ -- --
._i.._::: ~T~ -;0~ 2100 

( 1--1 ~ X 2 ~~ ) 

-----.-+---RF-456 OU TPUT TUNING CAVI TY 

F 1-LJ I :i:.:/ I h HC-105 HOSE COUPLING 

_,54l l BODY COIL 

\ @1111 • ::;:;:::=r.: RF-455 MIDDLE TUNING CAVITY 

44-'-
16 ~----------'I ,_ ! ' • I ., \ '\ :,, 11 ,-MC-22 2 BODY COIL 

NOTES 

+-'­- 8 
29¾ 

+ l 
-8 

39~ 

24f ± i 

4¾(REF.) 

I SOCKET TO BE SPRING MOUNTED IN KLYSTRON TANK TO MIN 

- DIM ENSI OII MIN Sf RING COMPR E SSI O N TO BE i ~ 
Z. MATING PART (BY CUSTOMER) SNAP-Tl TE COUPLER HALF NO H24-2009-38 

.,_ STD 12 UHF COAX FL ANGE ON L OA cl COUPL [ R ,,. --a 

>----+--+---HC-105 HOSE CO UPLINGS 

COIL 

\ ~I II J3i. RF- 454 IN PUT TUNING CAVITY 

COUPLING 

BODY COIL 

---COIL CONN EC TIONS - 4'6 SCREWS (HQJAI.E.D...9_0_':l 

-.:::=:>MC-26 6 GUN FOCUSIN G COIL 

MC- 265 GUN FOCUSING COIL 

SK-1100 SOCKE T 

--- --FOCUS ELECTRODE 

I FILAMENT 
~-------CATHODE 

I FILAMENT 

PARTS NOT SHOWN 

HT-105 EXTENSION WRENCH 
HT-106 COUPLING WREN CH 
HT-107 WATER FITTING WRENCH 

H-123B KLYSTRON AMPLIFIER CIRCUIT ASSEMBLY 



The Eimac X700 is a four cavity, magnetically focused, pulse amplifier 
klystron designed for use under severe environmental conditions. This 
klystron will deliver a peak output power of 20 kilowatts, at 1 kilowatt aver­
age power, at frequencies from 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 that the 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 co upling for the X700 is achieved by means of an 
adj ustable iris in the output cavity. 

The associated magnetic circuitry fo r 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 
Heater: Voltage (± 5%) - - - 7.5 

Current - - - - - 5.5 
Maxim um Starting Current 11 

Typical Power Gain - - - - - - - 40 
Peak Output Power - - - - - - 20 
Average Output Power - - - - - - 1. O 
Frequency Range - - - - - 2400 to 2900 

MECHANICAL 

minutes 
volts 

amperes 
amperes 
decibels 

kilowatts 
kilowatt 

megacycles 

Operating Position - - - - - - Ve rtical, 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 - - - - - - -
Diameter - - - - - -

Maxmum Dimensions (X700 and circuit assembly) 
Length - - - - - - - -
Diame ter - - - - - -

24 
7 

24 
17 

inches 
inches 

inches 
inches 

Cooling: Forced Air 
Body - - - - - - - - - - -
Collector - - - - - - - - - - -

Flow Rate 
100 cfm 
100 cfm 

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 
Prefocus Coil: Voltage 

Current 
Each of Two Body Coils: 

Voltage 
Current 

Collector Coil: Voltage 
Current 

( Effective 4-25-61)© Copyr ight 1961-1964 by Eitel-McCullough , Inc, 

0 to 40 
0 to 2 

0 to 40 
0 to 10 
0 to 50 
0 to 5 

TENTATIVE DATA 

X700 
PULSE AMPLIFIER 

S-BAND KLYSTRON 

Pressure Drop 
1.5 inches H2o 
1.5 inches H2o 

volts 
amperes 

volt s 
amperes 

volts 
amperes 
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MAXIMUM RA TINGS 
DC BEAM VOLTAGE - - - -
PEAK BEAM CURRENT - - - - - -

- - - - - - 28 KILO VOL TS 

PEAK MODULATING-ANODE VOLTAGE - - -
AVERAGE DC BODY CURRENT - - - - -
COLLECTOR DISSIPATION - - - -

- - - - - 36.5 AMPERES 
- - - 14 KILOVOLTS 

- - - - - - 50 MILLIAMPERES 

DC FOCUS-ELECTRODE VOLTAGE-
- - - - - - - - 2500 WATTS 

- - - - - - - -500 VOLTS 

TYPICAL OPERATION, NARROW-BANu, PULSE AMPLIFIER 
Frequency - - - - - - - - - - - - - - - - - 2500 
DC Beam Voltage - - - - - - - - - - - - - - - 21 
Peak Modulating- Anode Voltage - - - - - - - - - - - - 10. 5 
Peak Beam Current - - - - - - - - - - 2.77 
Average DC Beam Current - - - - - - - - - - - - 0 .1 38 
Average DC Body Current - - - - - - - - - - - - 25 
Peak Output Power - - - - - - - - - - - - - - 21.5 
Average Output Power - - - - - - - - - - - 1.07 
Peak Drive Power - - - - - - - - - - - - - - - - 2 
Power Gain - - - - - - - - - - - - - - - - - 40. 2 
Peak Beam Power Efficiency - - - - - - - - - - - 37 
Focus- Electrode Vol tage - - - - - - - - - - - - - - - 100 
Pulse Width - - - - - - - - - - - - - - 50 
Pulse Repetition Rate - - - - - - - - - 1000 
Duty - - - - _ _ _ _ _ _ _ 0.05 
Magnetic Coil Curr ents: 

Pr efocus Coil 
First Body Coil - - - - - - - - - - - - - - - -
Second Body Coil 
Collector Coil 

1. 2 
7.0 
7.0 
3.2 

megacycles 
kilovolts 
kilovolts 
amperes 

ampere 
milliamperes 

kilowatts 
kilowatts 

watts 
decibel s 
percent 

volts 
microseconds 

pulses/second 

amperes 
amperes 
amperes 
amperes 

For addit ional information or information r egarding a specific application write to Eitel­
McCullough, Inc., 301 Industrial Way, San Carlos , California. 
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The Eimac X780 is a pulse-amplifier klystron designed to operate at 
frequencies from 1235-1 365 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 
Maximum Starting Current -

Getter: Voltage (AC nominal ) -
Current 

Power Gain ( minimum narrow band) 

Peak Power Output 

Average Power Output -

10 

7 
90 

180 
4 

20 

35 

2.5 

75 

X780 
PULSE AMPLIFIER 

L-BAND KLYSTRON 

minutes 

volts 
amperes 
amperes 
volts 
amperes 

decibels 

megawatts 

kilowatts 

Frequency Range - 1235-1365 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 
10 

1.5 

2.5 

1.5: 1 

volts 
milliamperes 
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MECHANICAL 

Operating Position 

RF Input Coupling 

RF Output Coupling 

Approximate Weight ( tu be only) 

Approximate Weight ( H-145 Magnetic Circuit) 

Cooling: Oil and Water 
Cathode - Immersed in Oil 
Collector -
Klystron Body 
Electromagnet 
Fittings: Collector - Hansen B 12 HK 

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

Vertical, Cathode End Down 

EIA standard RS 225, 7/s" rigid coaxial fitting 

RG69 /U Flange 

400 pounds 

- 1500 

Flow Rate 
60 gpm 

5 gpm 
2 gpm 

pounds 

Pressure Drop 
40 psi 
25 psi 
30 psi 

Maximum Overall Dimensions ( Klystron & Electromagnet): 
Length -
Diameter 

Electromagnet Power Supply Requirements -

MAXIMUM RA TINGS 

DC BEAM VOLT AGE -

PEAK BEAM CURRENT 

PEAK MODULATING ANODE VOLTAGE -

AVERAGE DC BODY CURRENT 

AC GETTER CURRENT 

COLLECTOR DISSIPATION 

SEAL TEMPERATURES 

LOAD VSWR -

TYPICAL OPERATION, NARROW-BAND PULSE AMPLIFIER 

Frequency 

DC Beam Voltage -

Peak Modulating-Anode Voltage 

Peak Beam Current 

Average DC Body Current -
Peak Output Power 
Average Output Power -
Peak Drive Power -

Power Gain 

Peak Beam Power Efficiency 

Pulse Width -

Pulse Repetition Rate -
Duty -

1295 

100 

73.5 

41.8 

90 

1.485 

89 
0.475 

35 

35.6 

2 

30 

0.06 

-

71 
24 

2 .5 

120 

62.5 

88 

150 

45 

250 

175 

- 1.5: 1 

1295 

115 

83.5 

58.6 

100 

2 .515 

75.5 

0.790 

35 

36.8 

1 

30 

0.03 

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

inches 
inches 

kilowatts 

kilovolts 

amperes 

kilovolts 

milliamperes 

amperes 

kilowatts 

degrees C 

megacycles 

kilovolts 

kilovolts 

amperes 

milliamperes 

megawatts 

kilowatts 
kilowatts 

decibels 

percent 

millisecond 

pulses/ second 

percent 
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EITEL-McCULLOUGH, INC. 
SAN CARLOS , CALIFORNIA 

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 61/s 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 Output 
Average Power Output -

Tentative Data 

X8410 
PULSE AMPLIFIER 

UHF KLYSTRON 

15 minutes 

30 volts 
35 amperes 
33 decibels 

2.5 megawatts 

150 kilowatts 
0.006 degree/volt Phase shift as a function of beam voltage 

Ion Pump: Voltage - 3 ,000-4 ,000 volts de 
Current (0.1 megohm limiting resistor) 10 milliamperes 

Beam Microperveance - 1.6 

Electron Gun Microperveance - 3.0 

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



-e X841D 

MECHANICAL 
Operating Position 
Input Coupling ( rf ) 
Output Coupling ( rf ) -
Approximate Weight ( tube only) 
Approximate Weight ( H-150 Magnetic Circuit) -
Cooling : Oil and Water ( Max Water Inlet Temp of 45 °C) 

Cathode - Immersed in Oil 
Collector -
Klystron Body 
Electromagnet 

Maximum Overall Dimensions ( Klystron and Electromagnet) : 
Length -
Diameter 
Greatest Extending Radius 

Vertical , Cathode End Down 
- UG 22/U, Type N 

61/s" Coax 

Flow Rate 
- 120 gpm 

10 gpm 
5 gpm 

- 1,000 Pounds 
- 1,200 Pounds 

Pressure Drop 
65 psi 
65 psi 
65 psi 

130 inches 
26 inches 

16-5/16 inches 

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

BEAM VOLTAGE ( de) 
PEAK BEAM CURRENT -

MAXIMUM RATINGS 

PEAK MODULATING ANODE VOLTAGE -
AVERAGE MODULATING ANODE CURRENT -
AVERAGE BODY CURRENT -
PULSE WIDTH -
COLLECTOR DISSIPATION 
DUTY CYCLE 
SEAL TEMPERATURES -
LOAD VSWR 
INLET WATER PRESSURE 

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

115 Kilovolts 
66 Amperes 
78 Kilovolts 
20 Milliamperes 

200 Milliamperes 
2000 Microseconds 

450 Kilowatts 
.06 

150 Degrees C 
1.5: 1 

100 PSIG 

TYPICAL OPERATION, BROAD-BAND PULSE AMPLIFIER 
Center Frequency -
Beam Voltage -
Peak Modulating-Anode Voltage 
Peak Beam Current 
Average Body Current -
Peak Output Power 
Average Output Power -
Peak Drive Power -
Power Gain -
Peak Beam Power Efficiency 

Pulse Width -
Pulse Repetition Rate -
Duty -
Bandwidth ( 1 db ) -
Load VSWR -

425 Megacycles 
112 Kilovolts de 

7 4 Kilovolts 
60 Amperes 
60 Milliamperes de 

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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EIMAC 
arlan Associates 

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 

5 minutes 

7.5 volts 
5.5 amperes 

- 23 decibels 

4 

1235 to 1365 

- 0.0005 

kilowatts 

megacycles 

degrees/volt 

X3002 
PULSE AMPLIFIER 

L-BAND KLYSTRON 

MECHANICAL 
Operating Position 

Coupling ( rf): Input -
Output 

Vertical, cathode end up 

- Type "N", Coaxial Fitting 
3/s inch, 50-ohm coaxial 

Cooling: ( 20 degrees C inlet air at sea level) 
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 

Flow Rate Pressure Drop 
100 cfm 1.5" H2O 
150 cfm l. 6" H2O 

27 ~ches 

5.3 inches 

23 pounds 
15 inches 

18 inches 

- 155 pounds 
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-0 X3002-----------------------------

FOCUS COIL POWER SUPPLY REQUIREMENTS 

Body Coil -

Prefocus Coil -

Frequency 

Peak Output Power 

Power Gain 

Beam Voltage -

Peak Beam Current 

Peak Modulating Anode Voltage 

Focus Electrode Voltage 
Pulse Length -

Duty 

Efficiency 

V aiiable to 200 volts, 3 amperes maximum 

- Variable to 25 volts, 1.5 amperes maximum 

TYPICAL OPERATION 
Pulse Amplifier 

1300 

5 

23 

13 

1.12 

5.0 

-50 
2000 

3 

35 

1300 megacycles 

3.2 kilowatts 

23 decibels 

10 kilovolts de 

0.91 amperes 

4.0 kilovolts 

-50 volts 
2000 microseconds 

3 percent 

40 percent 

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



EIMAC 
A Division o Varian Associates 

A 

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 

Cathode : Impregnated, Unipotential 
Heating Time 

Heater: Voltage ( ±5% ) 
Current (Nominal) 

Power Gain ( Saturated ) 

Power Gain ( Small Signal) -

Output Power -

Tentative Data 

X3034 
POWER AMPLIFIER 

S-BAND 
(1.1 KW CW) 

TWT 

e 
X30J4 

5Min 
5.6 Vac or Vdc 
3.8 Aac or Ade 

20 db 

25 db 

1.1 kW 

Frequency Range -
Maximum Power Variation in any 50 Mc band (Note 1 ) -

- 1.7-2.1 Ge 

1 db 

MECHANICAL 

Maximum Dimensions : 
Length 
Width 
Depth 

Weight ( Including Electromagnet) -

Input Coupling ( rf ) 
Output Coupling ( rf) -

Mounting Position -
Cooling : Forced Air and Water 

Cathode -
Body 
Collector -
Electromagnet 

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

- 345/s inches 
71/s inches 
7½ inches 

160 pounds 
Type N Coaxial 

7/a" coaxial, EIA STD RS-225 
- Any 

Flow Rate 
20cfm 

1 gpm 
5 gpm 

1.5 gpm 

Pressure Drop 
free 

50 psi 
10 psi 
40 psi 

Printed in U.S.A . 



-e X-3034 --------------------------

ELECTROMAGNET POWER SUPPLY REQUIREMENTS 

Upper Coil 
Lower Coil 

- Adjustable to 50 Vdc at 10 Ade 

- Adjustable to 35 Vdc at 7 Ade 

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

LOAD VSWR -

WATER INLET TEMPERATURE -

Frequency 
Beam Voltage -

Beam Current -

MAXIMUM RATINGS 

TYPICAL OPERATION 

1.7 

12.4 
0.84 

Mod Anode Voltage ( with respect to cathode) 10.0 

Body Current - 13 

Drive Power - 10 

Output Power - 1.25 
Gain 20.9 
Electromagnet Currents 

Upper Coil 9.5 
Lower Coil 6 

NOTE: 

1.8 
12.4 

0.84 

10.0 

13 

10 
1.47 

21.6 

9.5 
6 

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

1.9 2.0 

10.6 10.6 

0.78 0.78 

9.7 9.7 

17 17 

10 10 

1.47 1.43 
21.6 21.5 

9.5 9.5 
6 6 

13 kVdc 

1 Ade 
11 kW 
25mAdc 

11 kW 

1.2: 1 

50 °C 

2.1 Ge 
10.6 kVdc 

0.78 Ade 

9.7 kVdc 

17 mAdc 

10 w 
1.36 kW 

21.3 db 

9.5 Ade 
6 Ade 

( 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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EIMAC 
A Division o V 

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. 

CH ARACTERISTICS 
ELECTRICAL 

Cathode: Impregn ated, Unipotential 
Heating Time 

Heater : 
Voltage ( ± 5% ) -
Current ( nominal ) 

Power Gain 

Output Power -

Frequency Range -

(Effective 7-15-65) Copy r ight 1965 by Varian Associ ates Printed in U.S.A. 

-

Tentative Data 

X3054 
2.5 KW 

POWER AMPLIFIER 

C-BAND KLYSTRON 

5 minutes 

5.75 volts 
3.7 amperes 

50 decibels 

2.5 kilowatts 

5.925-6.425 gigacycles 
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-e X3054 

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 (de) 

BEAM CURRENT (de) 

BEAM INPUT POWER 

MAXIMUM RATINGS 

BODY CURRENT WITH RF DRIVE (de) 

COLLECTOR DISSIPATION 

LOAD VSWR -

TEMPERATURE OF BODY AND TUNER FINS -

TEMPERATURE OF COLLECTOR -

17½ inches 
16½ inches 
15½ inches 

120 pounds 

UG-344/U flange 

UG-344/U flange 

30 in-oz 

100 in-oz 

any 

Flow Rate Pressure Drop 
- 175 cfm 1.2 in. H2O 

- 40 volts at 9 amperes 

8.5 kilovolts 

0.85 ampere 

6.5 kilowatts 

70 milliamperes 

6.5 kilowatts 

1.5: 1 

150°c 

250 °c 

TYPICAL OPERATION -TUNED FOR BROADBAND OPERATION 

Frequency 6175 megacycles 

Output Power - 2.7 kilowatts 
Driving Power 8 milliwatts 
Gain 56 decibels 
Beam Voltage - 8.2 kilovolts de 
Beam Current 0.74 ampere de 
Beam Power Efficiency - 44 percent 
1 db Bandwidth - 24 megacycles 
Body Current - 40 milliamperes de 
Collector Coil Current - 7 amperes de 

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



E I 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 

ELECTRICAL 

Frequency 

Minimum Output Power 

Minimum Power Gain -

Cathode: Oxide , Unipotential 
Starting Time 

Heater : Voltage 
Current 
Maximum Starting Current 

MECHANICAL 

Operating Position 

CHARACTERISTICS 

Cavity Tuning Torque ( maximum) -

Cooling 

Maximum Dimensions : 
Length 
Width 
Depth 

Input rf coupling -

Output rf coupling 

Weight 

(Rev ised 7-15 -66) © 1966 Vari an 

Tentative Data 

X3065 
POWER AMPLIFIER 
5-BAND KLYSTRON 

2100-2110 MHz 

200 W 

40 db 

1 minute 

7 Vac 
1.0 Aac 

2 Aac 

- Any 

1 inch pounds 

By Conduction 

6.5 inches 
6.50 inches 

5.5 inches 

Connector TNC 

Type N 

- 5 pounds 

Printed in U.S.A. 



-e X3065 

BEAM VOLTAGE -

BEAM CURRENT -

BEAM INPUT POWER 

COLLECTOR DISSIPATION 

CATHODE SEAL TEMPERATURE -

LOAD VSWR -

MAXIMUM RATINGS 

TYPICAL OPERATION 
A - Tuned For Maximum Efficiency 

Frequency 

DC Beam Voltage -

DC Beam Current -

Driving Power 

Output Power -

Gain 

Beam Power 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 

5 

50 

40 

31 

39 

2 .0 

4 .0 kVdc 

180 mAdc 

720 W 

720 W 

150 °C 

2: 1 

2105 MHz 

3 .5 kVdc 

145 mAdc 

20 mW 

200 W 

40 db 

39.5 % 

42 % 

2.2 MHz 

- 2105 MHz 

3 .6 kVdc 

151 mAdc 

400 mW 

196 W 

27 db 

36 % 

6.8 MHz 

8.8 MHz 
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E I MAC 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 
• ELECTROSTATIC FOCUSING 
• FIVE INTEGRAL CAVITIES 
• LOW NOISE LEVEL 
• FIXED INPUT AND OUTPUT COUPLING 
• INSTANT FAULT RECYCLING 

ELECTRICAL 

Frequency 

Minimum Output Power 

Minimum Power Gain -

Cathode: Oxide , Unipotential 
Starting Time 

Heater : Voltage 
Current 
Maximum Starting Current 

MECHANICAL 

Operating Position 

CHARACTERISTICS 

Cavity Tuning Torque ( maximum) -

Cooling 

Collector Flow 

Collector Pressure Drop 

Maximum Dimensions: 
Length 
Width 
Depth 

Rf Input Coupling -

Rf Output Coupling 

Weight 

(Revised 7-15-66) © 1966 Varian 

2100-2110 MHz 

500 W 

30 db 

1 minute 

7 Vac 
1 Aac 
2 Aac 

- Any 

1 inch pounds 

- Forced Air (20°C at sea level) 

100 cfm 

- 1 inches H2O 

9.0 inches 
6.5 inches 
5.5 inches 

Connector TNC 

7/s inch, 50-ohm line 

- 5 pounds 

Printed in U.S.A. 



-e X3065A --------------------------

DC BEAM VOLTAGE -

DC BEAM CURRENT -

DCBEAMINPUTPOWER­

COLLECTOR DISSIPATION 

CATHODE SEAL TEMPERATURE -

LOAD VSWR -

MAXIMUM RATINGS 

TYPICAL OPERATION 
A - Tuned For Maximum Output Power 

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 

TYPICAL OPERATION 
B - Tuned For Bandwidth 

6.0 kVdc 

- 0.325 mAdc 

1.95 kW 

1.95 kW 

150 °C 

2 : 1 

2105 2105 MHz 

4 .75 4.9 kVdc 

230 250 Made 

500 50 mW 

500 500 W 

30 40 db 

46 41 % 

7.5 3.7 MHz 

- 2105 MHz 

5.3 kVdc 

270 mAdc 

500 mW 

500 W 

30 db 

35 % 

6.7 MHz 

9.4 MHz 
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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 9¾ " x 4 3/s " 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. 

EM15LS 
INDUSTRIAL 

MAGNETRON 

25 kW 
915 Mc. 

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 
Starting Voltage ( ±5 %) -
Starting Current -
Maximum Inrush Current -
Cold Resistance -

Output Power 
Frequency 

MECHANICAL 
Maximum Dimensions: 

Length -
Diameter 

Weight 
Output Coupling ( rf ) -
Mounting Position Preferred -
Cooling: Water and Forced Air 

Anode 
Electromagnet 
Output Window -
Stem 

POWER SUPPLY REQUIREMENTS 
Electromagnet Voltage, de -
Electromagnet Current, de -
Filament Voltage, ac -
Filament Current, ac -

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

10 seconds 
13 volts ac 

115 amperes ac 
250 amperes 

0.03 ohms 
25 kilowatts 

915 ±15 Mc 

17 inches 
7 inches 

25 pounds 
- ( See outline drawing ) 

Vertical 
Flow Rate 

3gpm 
0.25 gpm 

20cfm 
5 cfm 

Pressure Drop 
30 psi 
30 psi 
2" H20 
2" H20 

50 volts 
4 amperes 

14 volts 
- 120 amperes 
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MAXIMUM RATINGS 
Anode Voltage ( de) 
Anode Current ( de) -
Anode Dissipation 
Load VSWR -
Seal Temperature -
Water Outlet Temperature -

TYPICAL OPERATION 
Frequency 
Output Power 
Anode Voltage 
Anode Current 
Efficiency 
Filament Voltage -
Filament Current -
VSWR 
Electromagnet Current 

- 915 
20 
11.5 

2.1 
83 
11 

106 

14 kilovolts 
3 Amperes 

15 Kilowatts 
2.5: 1 

115°c 
10°c 

915 megacycles 
25 kilowatts 
12.5 kilovolts de 
2.4 amperes de 

83 percent 
10.8 volts ac 

103 amperes ac 
3:1* 2.5:1* 

3.3 3.6 amperes de 

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

NOTES 
1. COOLING 

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

2. 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 r/ Ir is the same as that when the 
magnetron is not oscillating ; i.e ., Vr0 /l r0 • 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. 

3. 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. 

4. 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 VT ( 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 VT, 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 i, large compared with Rm 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 VT 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. INST ALLA Tl ON 

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. 

*In proportion to RR~ , where R0 is the effective internal impedance of the biasing supply, 
b+ m 

and Rm the magnet resistance. 

For additional information or information regarding a specific application, write to Eitel-McCullough , 
Inc. , 301 Industrial Way , San Carlos, California. 
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Eimac WL-120, WL-130 and WL-140 are 3-1/8" coaxial water loads 

c overing the frequency r ange 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 convenie nt rf monitoring source. Measurement of rfpower by calorimetric 

methods * can be accompl ished through the use of auxil iary 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 r esistivity of the fluid affects the VSWR wh ich the loads present. 

Fluids having specific resistances of 5000 ohm centimeters or less pro­

duce excellent r esults. Tap water and 50% to 60% solutions of e thylene 

gl yc ol and distilled water are ordinarily acceptable. Because the resistivity 

of the fluid changes with temperature the outlet temperature should be kept 

as lo w as possible. 

These loads can be furnished equipped to withstand pr essurization if 

r equire d. The peak power ratings listed in this data sheet are with pressur­

ization. If pressurization is employed provision must be made to prevent 

application of gas pressure without adequate flu id 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. 264 x Flow-rate (gpm) x Temperature Rise ( ' C) 

Typical val ues of the constant in this formula for the 60% ethylene 

glyco l solution are: 0. 208 at 15° C,0.215at40° C,and0.226at70° C. 

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

WL-120 
WL-130 
WL-140 

WATER LOADS 



-Iii!!' WL-120, WL-130, WL-140---------------------­

CHARACTERISTICS 

ELECTRICAL WL-120 WL-130 WL-140 

Frequency Range (Inlet Water Temperature 25° C, 

VSWR<l.2:1) 500-1200 320-1200 200-1200 megacycles 

Frequency Range (Inlet Water Temperature 60° C, 

VSWR<l.2:1) 800-1200 600-1200 400-1200 megacycles 

Average Power 

Peak Power 

Impedance - -

Coupling (rf): EIA Standard RS-225 

MECHANICAL 

Operating Position: Horizontal or rf connection down 

Length - -

Weight (Empty) - -

50 

3 

50 

38 

13-1/2 

Water Capacity - - - - - - - - - - 0.43 

Maximum Static Water Pressure - 90 

Maximum Outlet Water Temperature - - - - 70 

Maximum Gas Pressure relative to water pressure 5 

Water Connections: American Standard Hose thread, 

1-1/6" O.D., 11-1/2 T.P.I. 

50 

3 

50 

80 

25 

1. 72 

90 

70 

5 

For additional information or information regarding a specific application, 

write to Eitel- McCullough, San Carlos, California. 

50 kilowatts 

3 megawatts 

50 ohms 

152 inches 

38-1 / 2 pounds 

3.96 gallons 

90 psig 

70 degrees C 

5 psi 
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Eimac WL-150 , WL-151 , WL-160 , and WL-161 are 61/s'' 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 withs tand 
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. 

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

WATER LOADS 

300 kW 

200-750 Mc 



-e WATER LOADS 

CHARACTERISTICS 

ELECTRICAL 

Frequency Range (Inlet Water Temperature 25°C, 
VSWR < 1.2: 1) -

Frequency Range (Inlet Water Temperature 60 °C, 
VSWR < 1.2: 1 ) -

Average Power 

Peak Power ( WL-151 or WL-161 , Pressurized ) -

Impedance 

Coupling ( rf): EIA Standard RS-235 

MECHANICAL 

Operating Position: Horizontal or rf connection down 
Length 
Weight ( Empty) -
Water Capacity -
Maximum Static Water Pressure 
Maximum Outlet Water Temperature -
Maximum Gas Pressure relative to water pressure 
Water Connections: ¾" F.P.T. 

-

-

WL-150 
WL-151 

250-750 

390-750 

300 

5 

50 

86 .75 
78 

7.5 
60 
70 

5 

WL-160 
WL-161 

200-7 50 megacycles 

340-750 megacycles 

300 kilowatts 

5 megawatts 

50 ohms 

152.75 inches 
112 pounds 

17 gallons 
60 psig 
70 degrees C 

5 psi 

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

Field Engineering. 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. 



EITEL-McCULLOUGH, INC. 
SAN CAF'lLOS CALIFORNIA 

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 

Heater : Voltage 
Current 

Minimum Output Power (Load VSWR=l.5:1) 
Frequency Range 5350 to 

60 
6.3 
1.0 

70 
5950 

seconds 
volts 

ampere 
milliwatts 
megacycles 

MECHANICAL 

Operating Position 
Mounting: 

1K015CA 
1K015CG 

R-F Output Coupling: 
1K015CA 
1K015CG 

Electrical Connections 
Cooling 
Maximum Overall Dimensions: 

Length 
Width 
Depth 

Net Weight 

Any 

Three hole flange 
- UG-344/U waveguide flange 

- Miniature coaxial fitting 
RG-50/U waveguide 

Flexible leads 
Convection 
1K015CA 

3.4 
1.3 
1.2 
4.2 

and conduction 
1K015CG 

5.3 
3.1 
1.5 

inches 
inches 
inches 

Shipping Weight (Approximate) 2 
17.5 

6 
ounces 
pounds 

ENVIRONMENTAL 

Maximum Ambient Temperature 
Maximum Altitude 
Maximum Operating Shock (11 ms duration)* 
Maximum Operating Vibration (20-2000 cps)** 

PRELIMINARY DATA 

1K015CA 

1K015CG 

C-BAND 

REFLEX KLYSTRONS 

1K015CA 

1K015CG 

100° C 
No limit 

40 g 
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* 
D-C CATHODE CURRENT 
RESONATOR DISSIPATION 
PEAK REPELLER VOLTAGE* 

POSITIVE WITH RESPECT TO CATHODE 
NEGATIVE WITH RESPECT TO CATHODE 

TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 

D-C Resonator Voltage* 
Mode 

Frequency 
D-C Cathode Current 
D-C Repeller Voltage* 
D-C Repeller Current 
Power Output 

Electronic Tuning Range (3 db-bandwidth) 
Modulation Sensitivity 
Peak-to-peak FM Deviation (10g, 20-2000 cps) 

*All voltages referred to cathode. 

APPLICATION 

300 
4-3/4 

5650 
35 

-135 
1 

35 

45 
1600 

75 

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

0 MAX . VOLTS 
500 MAX. VOLTS 

350 volts 
3-3/4 

5650 megacycles 
49 milliamperes 

-240 volts 
1 microampere 

130 milliwatts 

45 megacycles 
900 Kc/volt 

75 kilocycles 

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 beat 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 1K015CA and 1K015CG 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 beater 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 1K015CA and 1K015CG 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. 

- 2 -



1K015CA--1K015CG 

Mechanical Tuning: Mechanical tuning is accomplished by a single screw tuner with 
a differential thread. A tuning rate of appr~ximately 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 1K015CA should be mounted by the three-hole tube flange provided. 
The 1K015CG 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 1K015CA is a miniature coaxial connector 
described in detail in the outline drawing. For waveguide coupling, the 1K015CG 
utilizes the Eimac transition section and mates with standard RG-50/U waveguide . 
An adapter is available on special order to adapt the 1K015CA 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. 

- 3 -

Eitel-McCullough, Inc . 
February 16, 1960 
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EITEL-McCULLOUGH, INC. 
CA.lf'OR 

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 

TENTATIVE DATA 

l K20XD-A 
X-BAND 

REFLEX KLYSTRON 

Warm-up time - - - - - - - 30 seconds 
volts 

ampere 
milliwatts 

megacycles 

Heater: Voltage - - - - - 6.3 
Current - - - - - - -0.8 

Typical Output Power ( Load VSWR = 1.15: 1) - - - - - 7 5 
Frequency Range - 10,000 to 10,700 

MECHANICAL 

Operating Position - - - - - - - Any 
Mounting - - - - - - - UG-39/U waveguide flange 
Cooling - - - - - - Conduction 
Electrical Connections - - Flexible leads 

- RG-52/U waveguide RF Output Coupling - - - - -
Net Weight - - - - - - 4 ounces 
Shipping Weight (approximate) 
Maximum Overall Dimensions: 

- - - - - - 2 pounds 

Height - - - - - - - -
WWfu- - - - - - - -
Length - - - - - - - - -

- - - - 1.50 inches 
inches 
inches 

- 1.63 
- 2.50 

ENVIRONMENTAL 

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

- - - - 40 g 
Maximum Altitude - - - - - - - - -
Maximum Non-Operatinr: Shock* (11 ms Duration)- -
Maximum Operating Vibration** (20 to 2,000 cps) - - - - - - - - - -lOg 

*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) C Copyright 1962- 1963 by Eitel-McCullough, Inc, Printed in U. 5 .A. 



--elK20XD-A 

MAXIMUM RATINGS 

DC RESONATOR VOLTAGE* - - - - - - - - - - -
DC CATHODE CURRENT - - - - - - - - - - - -
RESONATOR DISSIPATION - - - - - - - - -
PEAK REPELLER VOLTAGE* 

POSITIVE WITH RESPECT TO CATHODE -
NEGATIVE WITH RESPECT TO CATHODE 

TYPICAL OPERATION {Load VSWR less than 1.15 to 1) 

DC Resonator Voltage* - - - - 300 
Mode - - - - - - - - - - - - - 5-3/4 

350 MAX. VOL TS 
55 MAX. MA 
20 MAX. WATTS 

0 MAX. 
500 MAX. 

350 
5-3/4 

VOLTS 
VOLTS 

volts 

Frequency - - - - - - - - - - 10,350 
26 

-165 
1 

10 ,350 megacycles 
DC Cathode Current- - - - - - - 35 milliamperes 
DC Repeller Voltage* - - - - - -150 volts 
DC Repeller Current - - - - - - 1 microamp ere 

Power Output- - - - - - - 50 75 milliwatts 
Electronic Tuning (3db bandwidth) - - - - - - 30 30 megacycles 
Modulation Sensitivity (~Er = ±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 r eferred 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 r esonator 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 1K20XD-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 1K20XD-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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TENTATIVE DATA 

EITEL-McCULLOUGH, INC. l K20XD -S 
SAN CARLOS, CALIFORNIA 

X-BAND 

REFLEX KLYSTRO N 

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 of 10,500 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 

Heater: Voltage - - - - - - - - - 6. 3 
Current - - - - - - - - - 1. 0 

Minimum Output Power (Load VS-WR 1.15: 1) - - - 100 
Frequency Range - - - - - - - - - - - 10,500 to 11,000 

MECHANICAL 

seconds 
volts 

ampere 
milliwatts 

megacycles 

Operating Position - - - - - - - any 
Mounting - - - - - - - UG-39/U waveguide flange 
Cooling - - - - - - - - - - conduction 
Electrical Connections - - - - - - - flexible leads 
RF Output Coupling - - - - - - - - - - RG-52/U waveguide 
Net Weight - - - - - - - - - - - - - - - - - 4 ounces 
Shipping Weight (Approximate) - - - - - - - - - - - - - 2 pounds 
Maximum Overall Dimensions: 

Height - - - - - -
Width- - - - - - -
Length - - - -

ENVIRONMENTAL 

Maximum Ambient Temperature - - - - - - - -
Maximum Altitude - - - - - - - - - - - - - -
Maximum Non-Operating Shock* (11 ms Duration) - - - - - - -
Maximum Operating Vibration** (20 to 2000 cps) - - - - -
Maximum Operating Shock* (11 ms Duration) - - - - - - - -

1.50 
1.63 
2.50 

inches 
inches 
inches 

150° C 
No limit 

40 g 
10 g 
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. 

(Effecti ve 12-29-62) C Copyright 1962-1963 by Eitel-McCullough, Inc. Printed in U.S.A. 



--e 1K20XD-5 --------------------

MAXIMUM RATINGS 

DC RESONA TOR VOLTAGE* - - - - - - - 450 MAX. VOLTS 
DC CATHODE CURRENT - - - - - - - - 45 MAX. MA 
RESONATOR DISSIPATION - - - - - - -
PEAK REPELLER VOLTAGE* 

POSITIVE WITH RESPECT TO CATHODE -
NEGATIVE WITH RESPECT TO CATHODE 

TYPICAL OPERATION (Load VSWR less than 1.15:1) 

DC Resonator Voltage* - - - - - - -
Mode - - - - - - - - - - - - - -
Frequency - - - - - - - - - -
DC Cathode Current- - - - - - -
DC Repeller Voltage* - - - - - - -
DC Repeller Current - - - - -
Power Output- - - - - - - - - -
Electronic Tuning (3 db bandwidth) - - - -
Modulation Sensitivity (LlEr = ±3 volts) - - - - - - -
Peak-to-Peak FM Deviation (10g, 20-2000 cps)- - - - -
Residual FM - - - - - - - - - - -

* All voltages referred to cathode. 

APPLICATION 

25 MAX. WATTS 

0 MAX. 
500 MAX. 

VOLTS 
VOLTS 

400 

10,750 
40 

-175 
1 

120 
30 

1. 7 
200 

50 

volts 
- - 5-3/4 
megacycles 

milliamperes 
volts 

micro ampere 
milliwatts 

megacycles 
Mc/volt 

kilocycles 
kilocycles 

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-ceramic seal temperatures below the 
maximum rating of 250° Centigrade. 

Resonator: The resonator of the 1K20XD-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. Vv'hen 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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EITEL-McCULLOUGH, INC. 
SAN CA 

TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 

Frequency range 
Mechanically tunable 
Power output 

10.061 to 10.452 Ge 
391 Mc 

Electronic tuning range (3 db bandwidth) 
Resonator voltage . . 

40 mW min. 
40 Mc min. 

300 Vdc 
25 mA 

-80 to -120 Vdc 
3.0 Mc/V 

. 6.3 V (ac or de) ± 5% 
0.7 A max. 

5¼ 
1.1: 1 

-200 + 100 Kc/°C 
30 sec. 

Cathode current 
Repeller voltage 
Modulation sensitivity 
Heater voltage 
Heater current 
Mode .. 
VSWR of load 
Temperature coefficient . 
Warm-up time . 

MAXIMUM RATINGS 

Resonator voltage . 
Cathode current 
Repeller voltage: 

400 Vdc 
50 mA 

Negative with respect to cathode . . -25 to -500 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 

MECHANICAL 
Operating position 
Electrical connections 
RF output coupling 
Cooling required 
Net weight 

any 
flexible leads 

. RG-52U wave-guide flange 
conduction 

Shipping weight (approximate) 
5 oz. max. 

4 lbs. 

ENVIRONMENT AL PERFORMANCE 

Temperature range 
Altitude 
Vibration *. 
Shock * 
*As required 

OUTLINE DIMENSIONS 

Height . 
Width . 
Length . 

-50 to + 100° C 
100,000 ft. 

l0G, 20 to 2000 cps 
40G, 11 ms 

1.400 in. 
1.625 in. 
2.570 in. 

(EFFECTIVE 4- 1-64) COPYRIGHT 1964 BY EITEL- MCCULLO UG H , INC. PRINTED IN U .S.A . 
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TENTATIVE DATA 

1K20XF-B 
X BAND 

REFLEX KLYSTRON 



-e 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 1K20XF-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 applicat ions encountering 
vibration and shock extremes. This tube is capable of delivering its rat ed 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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The Eimac l K20XK is a ceramic and metal, conduction-cooled 
reflex klystron designed for local oscill ator 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 l 0,000 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 . 

TENTATIVE DAT A 

1K20XK 
X-BAND 

REFLEX KLYSTRON 

Warm-up time 
Heater: Voltage 

30 seconds 
6.3 volts 

Current 
Typical Output Power (Load VSWR = 1.15: l) 
Frequency Range 

MECHANICAL 

Operating Position 
Mounting 
Cooling 
Electrical Connections 
R-F Output Coupling 
Net Weight 
Shipping Weight (Approximate) 
Maximum Overall Dimensions: 

Height 
Width 
Length 

ENVIRONMENTAL 

Maximum Ambient Temperature 
Maximum Altitude . 
Maximum Non-Operating Shock (l l ms Duration) 
Maximum Operating Shock* (l l ms Duration) 
Maximum Operating Vibration * * (20 to 2000 cps) 

0.8 ampere 
75 milliwatts 

9200 to l 0,000 megacycles 

Any 
UG-39 / U waveguide flange 

Conduction 
Flexible leads 
RG-52/ U waveguide 
4 ounces 
2 pounds 

l .40 inches 
1.63 inches 
2 .28 inches 

150° C 
No limit 
40 g 
40 g 
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. 



---------·-----1K20XK---------------

MAXIMUM RATINGS 

DC RESONATOR VOLTAGE* 
D-C CATHODE CURRENT 
RESONATOR DISSIPATION 
PEAK REPELLER VOLTAGE * 

POSITIVE WITH RESPECT TO CATHODE 
NEGATIVE WITH RESPECT TO CATHODE 

TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 

D-C Resonator Voltage * 
Mode 

Frequency 
D-C Cathode Current 
D-C Repeller Voltage * 
D-C Repeller Current . 
Power Output 

Electronic Tuning (3 db bandwidth) 
Modulation Sensitivity (L.\E,. = + 3 volts) 
Peak-to-Peak FM Deviation (1 0g, 20-2000 cps) 
Residual FM 

*Al l vo ltages referred to cathode. 

APPLICATION 

300 
5 ¾ 

9600 
40 

-170 
1 

70 

35 
1.7 
50 
50 

350 MAX. VOL TS 
55 MAX. MA. 
20 MAX. WATTS 

0 MAX. VOLTS 
500 MAX. VOL TS 

350 volts 
5¾ 

9600 megacycles 
50 milliamperes 

-155 volts 
1 microampere 

90 milliwatts 

35 megacycles 
1.7 Mc volt 
50 kilocycles 
50 kilocycles 

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 1 K20XK is integral with the body of the klystron. For this 
reason it is often convenient to operate the resonato r 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 1 K20XK 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 1 K20XK 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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IK20 XK 

1.625 Norn. 

. 650 Mox. 

1.625 Norn . 

l 
1.400 Mox. 

j t::::::::=Norn==. :::::t::::::::::::::::::::::J 

Note I : 

1.750 Mox . 

I. Motes with UG-39/U flong~ 
for RG-52/U waveguide 

CONNECTIONS 

I. REPELLER - RED 

2 . CATHODE - BLACK 

3. HEATER - WHITE 

12
11 

Norn . lead Ieng!.!!._ 

- ----ftjtfl-fl-lf--­
.250 D. Mox. t •. 245 D. Min. 

-~:,-~=~ 
430 Norn. 

.210 Min . 



TENTATIVE DATA 

EIT L-McCULLOUGH, INC. l K20XN-A 
S A N C. A R L 0 CALIFOR"l 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 Ge, 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 - - - - - - - - - -

Connections 
- - - - - 0.8 ampere 

flexible leads 

MECHANICAL 

Operating Position - - - -
Mounting -

- - - - - any 
- UG-39/U Waveguide flange 

RF Output Coupling - - - - - - RG-52/U Waveguide 
Net Weight - - - - - - -
Shipping Weight (approximate) - - - - - -
Maximum Overall Dimensions: 

4 ounces 
- - - - - - - - 2 pounds 

Height- - - - - - - -
Width -
Length 

ENVIRONMENT AL 

- - - - - - - 1.50 
- - - - 1.63 

- - - 2.50 

Maximum Ambient Temperature - - - - -
Maximum Altitude - - - - - - - - - - - - -
Maximum Shock* (11 ms duration)- - - - - - - - -
Maximum Operating Vibration** (20-2,000 cps)- - - - -

*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 - - - - - - - - -
Frequency- -
Resonator Voltage 

- - - - - 10.6 
- - - - - - - - - 400 

- - - - - - - 200 Output Power -
Cathode Current - - - - - - - - - - - - - - 40 

(Effective 12-27-62) 0 Copyright 1962-1963 by Eitel-McCullough, Inc. Printed in U.S.A. 

inches 
inches 
inches 

150° C 
no limit 
- 40 g 
- 10 g 

- 4-3/4 
Ge 

Vdc 
MW 

rnAdc 
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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 Voltage - - - - - 450 Vdc 
Cathode Current - - - - - - - 50 mAdc 
Repeller Voltage - - - - - - - - - - - - 500 Vdc 
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 1K20XN-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 1K20XN-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 me 
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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The Eimac l K20XS is a ceram ic and metal, conduction-cooled 
reflex klystron designed for local oscillator serv ice in applications en­
countering severe vibration, shock or temperature extremes. This tube 
w i ll deliver a typical output power of 75 m illiwatts 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 . 

TENTATIVE DAT A 

1K20XS 
X-BAND 

REFLEX KLYSTRON 

Warm-up time 
Heater: Voltage 

30 seconds 
6 .3 volts 

Current 
Typical Output Power {Load VSWR == l .15 : l) 
Frequency Range 

MECHANICAL 

Operating Position 
Mounting 
Cooling 
Electrical Connections 
R-F Output Coupling 
Net Weight 
Shipping Weight (Approximate) 
Maximum Overall Dimensions : 

Height 
Width 
Length 

ENVIRONMENTAL 

Maximum Ambient Temperature 
Maximum Altitude . 
Maximum Non-Operating Shock (l l ms Duration) 
Maximum Operating Shock * (11 ms Duration) 
Maximum Operating Vibration ** (20 to 2000 cps) 

0 .8 ampere 
75 milliwatts 

8500 to 9200 megacycles 

Any 
UG-39 / U waveguide flange 

Conduction 
Flexible leads 
RG-52/ U waveguide 
4 ounces 
2 pounds 

1.40 inches 
1.63 inches 
2.28 inches 

150° C 
No limit 
40 g 
40 g 
10 g 

* Based on a permanent frequency shift a fter drop of 2 megacycles. 
** Based on a ma x imum peak-to-peak frequency deviation of l 00 kilocycles. 



1K20XS------------

MAXIMUM RATINGS 

DC RESONA TOR VOLT AGE* 
D-C CATHODE CURRENT 
RESONATOR DISSIPATION 
PEAK RE PELLER VOLTAGE* 

POSITIVE WITH RESPECT TO CATHODE 
NEGATIVE WITH RESPECT TO CATHODE 

TYPICAL OPERATION (Load VSWR less than 1.15 to l) 

D-C Resonator Voltage 
Mode 

Frequency 
D-C Cathode Current 
D-C Repeller Voltage* 
D-C Repel ler Current 
Power Output 

Electronic Tuning (3 db bandwidth) 
Modulation Sensitivity (flE,. = + 3 volts) 
Peak-to-Peak FM Deviation ( l 0g, 20-2000 cps) 
Residual FM . 

* Al I voltages referred to cathode . 

APPLICATION 

350 
5¾ 

8850 
50 

135 
l 

90 

40 
1.5 
50 
50 

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

0 MAX. VOLTS 
500 MAX. VOL TS 

300 volts 
5¾ 

8850 megacycles 
40 milliamperes 

150 volts 
l microampere 

70 milliwatts 

40 megacycles 
1.5 Mc volt 
50 kilocycles 
50 kilocycles 

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 wil I 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 l K20XS 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 l K20XS 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 1 K20XS 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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IK20XS 

1625 Norn. 

.650 Max. 

1.625 Nom. 

I 
1.400 Max. 

! t~Nom..__. --+----'.____, 

Note I = 

1.750 Max 

NOTE : 

I. Mates with UG-39/U flang~ 
for RG-52/U waveguide 

CONNECTIONS 

I. REPELLER - RED 

2 . CATHODE - BLACK 

3. HEATER - WHITE 

12
11 

Norn . lead le ng !..h._ 

- ---tt-b9--l--l--­

.250 D. Max. 

i t.245--D-. M~i,-n.-"'====~ 

430 Norn. 

.2 10 Min . 



T C U OUG 

TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 
Frequency Setting - - 4.300 to 4.375 Ge 
Power Output - - - 240 mW 
Electr onic Tuning Range 

(3 db bandwidth) 
Resonator Voltage 
Cathode Current 
Repeller Voltage 
Modulation Sensitivity 
Heater Voltage - - -
Heater Current - - -
Mode - - - - - -
VSWR of Load - - -
Temperature Coefficient 
Warm-up Time - - -- -*MAXIMUM RATINGS 

SO Mc 
550 Vdc 

38 mA 
-93 Vdc 

1.0 to 2.0 Mc/V 
6.3 V(ac or dc)±S% 
1.5 A max 

4-3/4 
1.05:1 
±150 Kcj° C max llllliiil1ds max 

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

with respect to the cathode) -SO to -500 Vdc 
*Note: Damage to the tube may occur if the maximum 
ratings are exceeded. 

MECHANICAL 
Operating Position 
Electrical Connection 
RF Output Coupling 

Cooling Required 
Net Weight 

Any 
- - - Flexible Leads 

- - - - 1/2 height, RG 49 A/U 

Shipping Weight (approximate) 

waveguide flange 
Conduction 

10 ounces 
4 Pounds 

ENVIRONMENTAL PERFORMANCE 
Temperature Range -55 to +90 ° C 
Altitude - - - - 50,000 ft. max 
Vibration - - - - - - - 10 G, 20-2000 cps 
Shock - - - - - 30 G, 11 ms 

OUTLINE DIMENSIONS 
Height 
Width 
Length 

- - - - - - - 2-1/32 inches 
- - - - - - - - 2-49/64 inches 

- - - - - - - - - l -9/16inches 

( Effective 3-15-64) ©Copyright 1964 by Eitel-McCullough , Inc. 

INC 

1K75CLA 
REFLEX 

KLYSTRON 
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A PPL ICA TION 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
im um 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. 

RESONA TOR: The r esonator of the l K75C series tube 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. Whe n the resonator of this tube is operated at chassis poten­
tial, the heater transformer must be insulated for the cathode-to-resonator voltage. 

DIMENSION& IN INCHES 

DIMENSIONAL DATA 

REF. MIN. MAX. NOM. 

A .365 .385 

B 1.396 1.416 

C .990 1.010 

D 2.730 

E .684 

F 1.520 

G 1.495 1.505 

H 1.968 

J .215 DIA . . 225 DIA. 

K 1.593 

L 1.339 1.349 

M 1.010 

N #6-32 UNC-2B (4) HOLES 

p 2 .030 

Q 1.345 

R IB"MIN . INSULATION 

f--------{D>-------1 

p 

CONNECTIONS , 

I. REPELLER -RED 
2. HEATER-WHITE 
3. CATHODE - BLACK 
4. RESONATOR - TERMINAL TUBE BODY-PAINTED 

TUBE FLANGE-GOLD PLATED 
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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 

6.3 
1.0 to 1. 5 

seconds 
volts 

amperes 
watts 

megacycles 

Heater: Voltage 
Current 

Minimum Output Power 
Operating Frequency 

(Load VSWR=l.15: 1) 1.0 

MECHANICAL 

Operating Position 
Mounting: 

1K75CH 
1K75CK 

R-F Output Coupling: 
1K75CH 
1K75CK 

Electrical Connections 
Cooling 
Maximum Overall Dimensions: 

Net Weight 

Depth 
Width 
Length 

Shipping Weight (Approximate) 

ENVIRONMENTAL 

4300 ± 50 

Any 

Heat sink flange 
Special waveguide flange 

Insulated TNC jack 
Special half-height waveguide 

Flexible leads 
Convection and conduction 

1K75CH 1K75CK 
1.13 1.19 
2.50 2.76 
2.51 2.73 
8.5 8.0 

2 2 

inches 
inches 
inches 
ounces 
pounds 

Maximum Heat-Sink or Ambient Temperature 
Maximum Altitude (1K75CK, and 1K75CH with TNC jack 

at body potential) -
Maximum Altitude (1K75CH with TNC jack at cathode potential) 
Maximum Non-Operating Shock (11 ms duration) (1K75CH) 
Maximum Non-Operating Shock (11 ms duration) (1K75CK) 
Maximum Operating Vibration (20-2000 cps)* 

TENTATIVE DATA 

1K75CH 
1K75CK 

C-BAND 

REFLEX KLYSTRONS 

1K75CH 

1K75CK 

125° Centigrade 

No Limit 
40,000 Feet 

15 g 
30 g 
10 g 

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



MAXIMUM RATINGS 

D-C RESONATOR VOLTAGE* 
D-C CATHODE CURRENT 
RESONATOR DISSIPATION 
PEAK REPELLER VOLTAGE* 

POSITIVE WITH RESPECT TO CATHODE 
NEGATIVE WITH RESPECT TO CATHODE 

PEAK HEATER TO CATHODE VOLTAGE 

TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 

D-C Resonator Voltage* 
Mode 

Frequency 
D~C Cathode Current 
D-C Repeller Voltage* 
D-C Repeller Current 
Power Output 

Electronic Tuning (3 db bandwidth) 
Modulation Sensitivity (&:r = ± 5 volts) 
Residual FM 

*All voltages referred to cathode. 

APPLICATION 

550 
4-3/4 

4300 
35 

-150 
1 

0 . 25 

60 
1600 

40 

1K75CH--1K75CK -----

850 MAX. VOLTS 
100 MAX. MA. 

75 MAX. WATTS 

0 MAX. VOLTS 
500 MAX. VOLTS 
±45 MAX. VOLTS 

750 volts 
2-3/4 

4300 megacycles 
60 milliamperes 

-350 volts 
1 microampere 

1.0 watt 

30 megacycles 
160 Kc/volt 

40 kilocycles 

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-me tal seal temperatures 
below the maximum rating of 175° Centigrade . 

Resonator: The resonator of the 1K75C series tubes is i n tegral 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 
insulate d for the cathode-to-resonator voltage. 

- 2 -
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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 1K75CS 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 

Cathode: Unipotential. oxide coated 
Warm-up Time - - - - - - - - - - -

TENTATIVE DATA 

1K75CS 
C-BAND 

REFLEX KLYSTRON 

' 

60 
Heater: Voltage - - - - - - - - -

Current - - - -
Minimum Output Power (4-3/4 mode) - - - - - - -
Operating Frequency ( Fixed) - - - - - - - -

6.3 
1.0 to 1.5 
- - 0.3 
4300 ± 50 

seconds 
volts 

amperes 
watts 

megacyc les 

MECHANICAL 

Operating Position - - - - - - - - - - - - - Any 
Mounting - - - - - - - - - - - - - - - Heat Sink Flange 
RF Output Coupling- - - -
Electrical Connections- - - - -
Maximum Overall Dimensions: 

Depth - - - - - - -
Width -
Length - - - - -

Net Weight -
Shipping Weight (Approximate) 

ENVIRONMENT AL 

Maximum Heat-Sink Temperature -
Maximum Non-Operating Shock (11 ms Duration) -
Maximum Operating Vibration (20 - 1500 cps) * 

Special Half-Height Waveguide 
- - - - - - F lexible Leads 

- 4.16 
- 2.81 
- 2.76 

Inches 
Inches 
Inches 

1.5 Pounds Max. 
3 Pounds 

125°C 
15 g 
10 g 

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

(Effective 8-10-62) Copyright 1962 by Ei tel-McCulloug h, Inc. 
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MAXIMUM RATINGS 

DC RESONATOR VOLTAGE - - - - - - - - - - -
DC CATHODE CURRENT - - - - - - - -
RESONATOR DISSIPATION - - - - - - -

900 MAX. VOL TS 
85 MAX. MA 
75 MAX. WATTS 

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

0 MAX. VOLTS 
500 MAX. VOL TS 

TYPICAL OPERATION 

Mode - - - - - - - - - - - - - - 4-3/4 
Frequency - - - - - - - - - - - - - - 4300 
DC Resonator Voltage* - - - - - - - - - - - 700 
DC Cathode Current- - - - - - - - - - - - - - 55 
DC Repeller Voltage - - - - - - - - - -85 
DC Repeller Current - - - - - - - - - - - - - 1 
Output Power- - - - - - - - - - - - 325 
Electronic Tuning ( 3 db bandwidth) - - - - - 110 
Modulation Sensitivity - - - - - - - - - 3 
Residual FM - - - - - - - - - - - - - - 40 
Temperature Coefficient (-55 to +125 C) - - - ± 75 

megacycles 
volts 

milliamperes 

microampere 
milliwatts 

megacycles 
Mc/volt 

kilocycles 
Kc/°C 

*Based on ~ 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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TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 
Frequency Range 
Mechanically Tunable 
Power Output - - -
Electronic Tuning Range 

(3 db bandwidth) -
Resonator Voltage 
Cathode Current 
Repeller Voltage 
Modulation Sensitivity 
Heater Voltage 
Heater Current 
Mode - - -
VSWR of Load - - -
Temperature Coefficient 
Warm-up Time - -- - - - -

MAXIMUM RA TINGS 

3. 7 to 4.4 Ge 
700 Mc 

1.25 W min 

25 Mc min 
1000 Vdc 

80 mAdc 
-400 Vdc 

250 to 550 Kc/v 
6.3 V(ac or dc)±5% 
1.5 A max 

2- 3/4 
1.15 :1 
± 75 Kc/°C lllililis 

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

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) -
Altitude - - - - -
Vibration - - -
Shock - - - - - - - -

OUTLINE DIMENSIONS 
Height 
Width 
Length 

-25 to +65 C 
10,000 ft. max 

10 G, 40 cps 
10 G, 1 ms 

4. 700 max 
2. 797 max 
3.450 max 

(Effective 3.15.64) © Copyright 1964 by Eitel-McCullough , Inc. 

PRELIMINARY DATA 

1K12SCA 
C-BAND 

REFLEX KLYSTRON 



APPLICATION NOTES 

NOTE: All voltages are referred to the cathode. 

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 1Kl25CA 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 the 1 Kl 25CA 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. 

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. 

MOU_NTING: The 1Kl25CA should be mounted by the output-waveguide flange. An octal socket is 
required to complete the e lectrical connections to the heater and cathode. The repeller connection 
is completed with a standard medium cap connector. 
S '. ECIAL AP PLIC A TIO NS: For additional information regarding any specific application, write to 
Eitel-McCullough, Inc., San Carlos, California. All such requests will be handled confidentially. 

DIMl;HIIONI IN INCHll:I 

OIMENSIONAL DATA 

REF. MIN. MAX. NOM. 

2765 2 797 

1.765 1797 

C 2 426 2 434 
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.806 .814 
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N .248 DIA .250DIA 
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The Eimac X-1075A 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 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 -

TENTATIVE DATA 

X-1075A 
X-BAND 

REFLEX KLYSTRON 

30 
Heater: Voltage - - - - - - - - - 6.3 

seconds 
volts 

ampere 
milliwatts 

megacycles 

Current - - - - - - -
Typical Output Power (Load VSWR = 1.15: 1)- -
Frequency Range- - - - - -

MECHANICAL 

- - - - - - 1.0 
- - 100 

- 8500 to 9600 

Operating Position -
Mounting -

- - - - - - - - - - Any 

Cooling - - - - - - - - -
Electrical Connections - - -
RF Output Coupling -
Net Weight - - - - - - -
Shipping Weight (Approximate)- - -
Maximum Overall Dimensions: 

Height- -
Width - -
Length 

ENVIRONMENT Al 

- - - UG-39/U Waveguide Flange 
- - - - - - - - Conduction 

- - - Flexible Leads 
- - - - RG-52/U Waveguide 
- - - - - - - 4 Ounces 

2 Pounds 

1.40 
1.63 
2.28 

Inches 
Inches 
Inches 

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 . 



--e X-1075A ---------------------

MAXIMUM RATINGS 

DC RESONATOR VOLTAGE* - - - - - - -
DC CA THODE CURRENT - - - - - - - - - -
RESONATOR DISSIPATION - - - - - - -
PEAK RE PELLER VOLT AGE* 

POSITIVE WITH RESPECT TO CATHODE - -
NEGATIVE WITH RESPECT TO CATHODE - - -

OPERATION 

Mode - -

MIN. 

Frequency - - - - - - 8.5 

AVE. 

5-3/4 

DC Resonator Voltage - - - 400 
DC Cathode Current - - - 40 
DC Repeller Current - - -
Power Output - - - - - - - 100 130 
Electronic Tuning (3 db bandwidth) - 30 
Modulation Sensitivity - - - - -
Peak-to-Peak FM Deviation (10g, 20 - 2000 cps) 
Residual FM - -

*All voltages referred to cathode. 

APPLICATION 

500 MAX. VOLTS 
50 MAX. MA 
25 MAX. WATTS 

0 MAX. VOLTS 
500 MAX. VOLTS 

MAX. UNIT 

9.6 Ge. 
Volts 

ma 
1 µamp 

200 mW 
me 

2 Mc/Volt 
250 kc 

50 kc 

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± 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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TYPICAL PERFORMANCE 

ELECTRI CAL PERFORMANCE 
Frequency Setting - - -
Mechanically Trimmable 
Power Output - - -
Electronic Tuning Range 

- 13.90 Ge 
±20 Mc 
200 mW 

(3 db bandwidth) - 25 Mc min 
Resonator Voltage - - - 400 Vdc 
Cathode Curre nt 40 mA 
Repelle r Voltage - - - - -280 Vdc 
Modulat ion Sensitivity 0 . 8 Mc/v max 
Heater Voltage - - - - 6. 3 V(ac or de)± 5% 
Heater Current - - - - 1. 3 A max 
Mode - - - - - 3-3/4 
VSWR of Load - - - - - 1.10:l 
Temper a ture Coefficient - -150 Kc j° C 
Warm-up Time - - - - 30 seconds - -- - -

MAXIMUM RA TINGS 
Resonator Voltage 
Cathode Current 
Repeller Voltage (negative with 

500 Vdc 
55 m A 

respect to the cathode) (-SO to -500) Vdc 
Note: Damage to the tube may occur if the 

maximum ratings are exceeded. 

MECHANICAL 
Oper ating Position - - -
Electrical Connections 
RF Output Coupling - - -
Cooling Required 
Net Weight - - - - -
Shipping Weight (approximate) 

Any 
F lexible Lead 

RG-91/U waveguide 
Conduction 

6 ounces 
4 pounds 

ENVIRONMENTAL PERFORMANCE 
Temperature Range (Max Ambient) 150° C 

100,000 ft. max 
10 G, (20-2000 cps) 

40 G, (11 ms) 

Altitud e - - - - - -
Vibration - - - - - -
Shock - - -

OUTLINE DIMENSIONS 

Height 
Width 
Length 

1.40 inches 
1. SO inches 
2. 10 inches 

( Effective 3- 15-64) © Copyrigh t 1964 by Eitel- McCul lou gh , Inc . 

TENTATIVE DAT A 

EM-1114 
X-BAND 

REFLEX KLYSTRON 



-e EM-1114----------------------------

APPL ICATION NOTES 

COOLING: At sea level this tube will not require forced air cooling when operated at less than 
20 watts resonator di ssipation and an ambient temperature of less than 150 C. The waveguide 
fl a nge connection will no r mally provide the required heat - sink for conduction cooling. If the 
t ube is operated at a resonator dissipation of greater than 20 watts or if an insula tor is used 
between the tube and waveguide fo r DC isola tion, forced air cooling will be requi red to main­
tain the body temperature below the maxim um rating of 175° Cent igr ade. 

RESONATOR: The r esonator of the EM- 1114 is integral with the body of the klys tron. For this 
reason it is often convenient to oper a te the resonator a t chassi s po tential, wi th the repell e r 
a nd cathode a t appr opria te negative pote ntia l s . 

CATHODE: The heater voltage sho uld be maintained within ±5% of the rated val ue of 6. 3 volts 
if var iations in pe r fo r mance are to be mi ni mized and best tube l ife ob tai ned . 

The heater and cathode of the EM - 1114 are internally connected. When the resonator of 
thi s tube is operated a t chassis po tential , the heater transformer m us t be insula ted fo r the 
cathode-to- r esonator vol tage. 

MECHANICAL TRIMMING: The EM-1114 is fi tt ed with a locki ng tuner that allows ±20 me trim ­
m i ng. The center frequency is factory pre-set to your specification. 

SHOCK AND VIERA TION: This klystron is specifically designed for 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 
d uration). 

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 infor mation r egarding any specific application, write to 
Microwave Division, Eitel- Mee ullough, Inc. , San Carlos, California, te lephone Lytell 1- 1451 , 
Cable EIMAC. 

DIIIHH•1o we I N IHCHU 

DIMENSIONAL DATA 

RE,- . MIN . MAX. NOM . 

A 1. 500 
B 1. 500 
C 1.118 1.126 

D 1. 036 1.044 
E . 143 o. .1 48 0 . 
F 12• I TYP LEAD LENGTH 
G 2 .100 
H 1.400 
J .125 

CONNECTIONS 

I. REPELLER - GRE Y 

2. HEATER -YELLOW 

3. CATHOOE - GREEN 

4 . HEATER CATHODE - WHITE 

5 . GROUND - BROWN 



The Eimac X-1075 is a ceramic and metal, conduction cooled 
reflex klystron designed for local osc illator 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 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 excell ent torque control under extr eme environmental con­
ditions over as many as 10 ,000 cycles. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode: Unipotential, oxide coat ed 

TENTATIVE DATA 

X-1075 
X-BAND 

REFLEX KLYSTRON 

Wa rm-up Time - - - - - - - - - - - - - 30 seconds 
volts 

ampere 
milliwatts 

megacycles 

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

Typical Output Power (Load VSWR = 1.15: 1) - -
Frequency Range- - - - - -

MECHANICAL 

- 6.3 
- - - - 1.0 

30 
- 8500 to 9600 

Operating Position - - - - - - - - - - - - - - Any 
Mounting - - - - - - - - UG-39/U Waveguide Flange 
Cooling - - - - - - - - - Conduction 
Electrical Connections - - - - Fl exible L eads 
RF Output Coupling - RG-52/U Waveguide 
Net Weight - - - - - - - - - - - - - - 4 Ounces 
Shipping Weight (Approximate)- - - - -
Maximum Overall Dimensions: 

Height- -
Width - -
Length 

ENVIRONMENTAL 

Maximum Ambient Temperature -
Maximum Altitude -
Maximum Non-Operating Shock (11 ms Duration) -
Maximum Operating Shock (11 ms Duration)- -
Maximum Operating Vibration (20 to 2000 cps) -

(Effec ti ve 8-10-62) © Copyr ight 1962, 1963 by Eitel-McCcllough, Inc . Pri nted in U.S.A. 

- - 2 Pounds 

1.40 
1.63 
2.28 

Inches 
Inches 
Inches 

- 150° C 
- - No Limit 

- - - - 40 g 
- 40 g 
- 10 g 
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MAXIMUM RATINGS 

- - 400 MAX. VOL TS DC RESONATOR VOLTAGE* -
DC CATHODE CURRENT - -
RESONATOR DISSIPATION 
PEAK REPELLER VOLTAGE* 

- - - - - - 40 MAX. MA 

POSITIVE WITH RESPECT TO CATHODE -
NEGATIVE WITH RESPECT TO CATHODE 

OPERATION MIN. 

Mode - - - -
Frequency - - - - - - - - - - 8.5 
DC Resonator Voltage - - -
DC Cathode Current - - - 20 
DC Repeller Voltage - - -
DC Repeller Current - - -
Power Output - - - 20 
Electronic Tuning (3 db bandwidth) -
Modulation Sensitivity - - - - -
Peak-to-Peak FM Deviation (10g, 20 - 2000 cps) 
Residual FM - - - - - - - -

*All voltages referred to cathode. 

APPLICATION 

- - - 20 MAX. WATTS 

AVE. 

6-3/4 

250 

65 

30 
35 

0 MAX. VOLTS 
500 MAX. VOLTS 

MAX. UNIT 

9.6 Ge. 
Volts 

30 ma 
Volts 

1 µamp 
50 mW 

me 
2 me 

250 kc 
50 kc 

Cooling: At sea level this tube will not require forced-air cooling when operated at its 
maximum rated dissipation with am 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-1075 is integral with the body of the klystron. For 
this reason it is often convenient to operate the r esonator 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 X-1075 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. 



---------------Xl075e-

.187~-i 
MAX. 

I. 62 5 
NOM. 

I. 958 
NOM . 

1625 
NOM. 

FLANGE MATES WITH 

UG-39/U 

1.500 
MAX _J 

Lc:=-:::=:-.==_s-U I: 16 5 -+--+---.f.._-.2L5_0 0 

. _ __.:_,_. MAX. IA. 

NOM . MIN . I 

~ .675 
MAX . 

X 1075 

* ... 

LE AO CONNECTIONS 

YELLOW 

GREEN 

WHITE 

GRAY 

BROWN 

HEATER 

CATHODE 

HEATER 

REFLECTOR 

BODY 

* INTERNALLY 

CONNECTED 

.310] 
NOM. 
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XI 07 5 OPERATING CHARACTERISTICS 

Ers = 250 Vdc 

Ik = 22mAdc 

6 ¼ MODE 

,,,....- -----/ ---------
__./ 

V 

8.4 8.6 8 .8 9,0 9.2 9.4 9.6 

FREQUENCY Ge 

---
l,_---
~ --

~ ----
8.4 8.6 8.8 9.0 9. 2 9.4 9.6 

FREQUENCY Ge 



EIMAC 

TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 
Frequency Setting -

Power Output -
Electronic Tuning Range 

( 3 db bandwidth ) 
Resonator Voltage -
Cathode Current -
Repeller Voltage -
Modulation Sensitivity -
Heater Voltage 
Heater Current 
Mode -
VSWR of Load 
Temperature Coefficient 
Warm-up Time 

MAXIMUM RATINGS 

-factory preset at frequency 
between 5.9 & 6. 7 Ge 

400mW 

100 Mc 
600 Vdc 
45mA 

- -100 to -200 Vdc 
2 .0 to 3.0 Mc/V 

6.3 V (ac or de) 
0.7 A 
4¾ 

1.2 : 1 max 
±50 kc/ °C 

30 seconds 

!/ 

X-1095 
REFLEX 

KLYSTRON 

Resonator Voltage - 700 Vdc 
Cathode Current - 60 mA 
Repeller Voltage ( negative with respect to the cathode ) - - -50 to -500 Vdc 
Note: Damage to the tube may occur if the maximum ratings are exceeded. 

MECHANICAL 
Operating Position 
Electrical Connection -
RF Output Coupling -
Cooling Required -
Net Weight -
Shipping Weight (approximate) 

ENVIRONMENT AL PERFORMANCE 
Temperature -
Altitude -
Vibration 
Shock 

OUTLINE DIMENSIONS 
Height 
Width 
Length 

(Revised 10-15-65) © Copyright 1965 by Varian Associates 

- Any 
- Flexible Leads 

See Outline Drawing 
Conduction 
- 6 ounces 
- 4 Pounds 

-55°C to + 125°C 
70,000 feet max 

10 G, 5 to 2000 cps 
- 100 G, 11 ms 

1.42 inches 
2.00 inches 
2.45 inches 



-et X-1095 ---------------------------­

APPL I CAT 1O N NOTES 

NOTE : All voltages referred to the cathode. 

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 125° Centigrade. The waveguide flange con­
nection 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 150° Centigrade. 

RESONATOR : The resonator of the X1095 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 X1095 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. 

VSWR OF LOAD: To obtain the typical performance listed, the load VSWR should be less than 1.2: 1. 

DIMENalONa IN INCHU 

DIMENSIONAL DATA 

REF . MIN. MAX. NOM. 

------1 A i-------41"-i A 2 .520 
B 2 .015 

I---

C I. 620 1.630 
D I. 120 1.130 
E I. 515 
F •B-32 TAP 
G 12±1 TYP LEAD LENGTH 
H 1.500 
J . 260 

C B I< .800 .880 
L I. 325 
M 1.015 

~----{Er-----+ 
CONNECTIONS 

I. REPELLER - RED 
2. HEATER - WHITE 
3. HEATER CATHODE - BLACK 

H 



TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 

Frequency Setting 
Power Output - - -
Electr onic Tuning Range 

(3 db bandwidth) -
Resonator Voltage 
Cathode Curent 
Modula tion Sensitivity 
Heater Voltage 
Heater Current 
VSWR of Load 
Temperature Coefficient 
Warm-up Time - - - -

MAXIMUM RA TINGS 

Re sonator Voltage 
Cathode Current 

13. 3±.005 Ge 
2.0 W min 

10 Mc 
2150±75 Vdc 

15-25 mA 
100 kc/ V 
6. 3 V(ac or dc)± 5% 

0-70 A 
1. 2: 1 

100 kc j° C 
35 seconds 

- 2500 Vdc 
30 mA 

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

MECHANICAL 

Operating Posit ion 
Electrical Connection 
RF Output Coupling 
Cooling Required 
Net Weight - - - -

Any 
Flexible Leads 

RG- 91/V waveguide flange 
Conduction 

Shipping Weight (approximate) 
8 ounces 
4 Pounds 

ENVIRONMENTAL PERFORMANCE 

Temper atur e Range - - -
Alt itude - - - - - -
Vibration - - - -
Shock - - -

OUTLINE DIMENSIONS 

Height 
Width 
Length 

-20 to 75° C 
100,000 feet max 

10 G, 20 to 2000 cps 
60 G. 11 ms 

. 90 inches 
- - 1. 35 inches 
- - 2. 80 inches 

( Effe ct ive 3-15-64) © Copyr ight 1964 by Eitel-M cCullough , Inc, 

X-1111 
TWO-CAVITY 

KLYSTRON 



-e X-1111----------------------------­

APPL ICA TION NOTES 

1. NOTE: All vo l tages are r eferred to the cathode . 

2. RESONATOR: The resonator of the X-1 111 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 a t app r opriate nega tive potential s . 

3. CA THODE: The hea te r voltage sho uld be mai nta ined with± 5% of the r ated val ue of 6. 3 vol t s if 
va ria tions in perfor mance a r e to be mimim ized and best tube life obtai ned . 

The heater and cathode of the X-1 111 are internally connected. When the resonator of this tube 
i s operated a t chassi s potent ial, the heater transfor mer mus t be insulated for the cathode-to­
resonator vol tage . 

DIMENSION• IN INCHES 

DIMENSIONAL DATA 

REF. MIN. MAX. NOM. 

A 2 . 660 
8 .920 
C .905 
D I. 325 

E . 946 . 966 
F .250 
G . 984 1.004 
H . 159 
J .1440 .150 0 

"--- -----'A\--------

--~D>------; 



TENTATIVE DA TA 

ELECTRICAL PERFORMANCE 

Frequency Setting 
Power Output - - -
Electronic Tuning Range 

(3 db bandwidth) -
Resonator Voltage 
Cathode Current 
Modulation Sensitivity 
Heater Voltage 
Heater Curr ent 
VSWR of Load 
Warm-up Time - ----­

MAXIMUM RA TINGS 

Resonator Voltage 

35 Ge 
2.0 W min 

40 Mc 
2500±150 Vdc 

25-40 mAdc 
100 Kc / V. 
6. 3 V(ac or dc)±5% 
2.0 A 

1. 2: 1 
35 seconds 

- 3100 Vdc 

Note: Damage to the tube may occur if the maximum 
rating is exceeded. 

MECHANICAL 

Operating Position 
Electrical Connection 
RF Output Coupling 
Cooling Required 
Net Weight 

Any 
Flexible Leads 

RG-96/ V waveguide flange 
Blower or Conduction 

Shipping Weight (approximate) 
17 ounces 
5 Pounds 

ENVI RONM ENTA L PERFORMANCE 

Temperature 
Altitude 
Vibration 
Shock 

OUTLINE DIMENSIONS 

Height 
Width 
Length 

-20 to +75 °C 
100, 000 feet max 

2 G, 20 to 2000 cps 
15 G, 11 ms 

2.0 inches 
1. 9 inches 
3.5 inches 

( Effective 3-15-64) © Cop yrigh t 1964 by E itel- McCu llough, Inc. 

X-1113 
TWO-CAVITY 

KLYSTRON 
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APPLICA TION NOTES 

NOTE: All voltages are referred to the cathode. 

1. RESONATOR: The resonator of the X-111 3 is integral with the body of the kly s tron. For this 
reason it is often convenient to operate the resonator at chassis potential, with the repeller and 
cathode at appropriate negative potentials. 

2. CA THODE: The heate r 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 the X-1113 are inte rnally connected. When che resonator of this tube 
is operaced at cha ssis potential, the heater transform er must be insulated for the cathode-to­
resonator voltage. 



EITEL-McCULLOUGH. INC. 
A R C N 

TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 

Frequency range 
Mechanically tunable 
Power output 

12.2 to 12. 7 Ge 
500 Mc 

Electronic tuning range(3 db bandwidth) 
Resonator voltage 

1 W min. 
40 Mc min. 

750 Vdc 
90 mA max. 

-300 Vdc 
1.5 Mc/V max. 

6.3 V (ac or de) ± 5% 
1.3 A max. 

3¾ 
1.2 :1 max. 

± 100 Kcj°C 
30 sec. 

Cathode current 
Repel I er voltage 
Modulation sensitivity 
Heater voltage 
Heater current 
Mode . 
VSWR of load 
Temperature coefficient . 
Warm-up time 

MAXIMUM RATINGS 

Resonator voltage . 
Cathode current 
Repeller voltage: 

900 Vdc 
ll0mA 

Negative with respect to cathode . -50to-1000Vdc 
NOTE : Damage to the tube may occur if maximum ratings are exceeded . 

MECHANICAL 

Operating position 
Electrical connections 
RF output coupling 
Cooling required 
Net weight 
Shipping weight (approximate) 

ENVIRONMENTAL PERFORMANCE 

Temperature range 
Altitude 
Vibration 
Shock . 

OUTLINE DIMENSIONS 

Height . 
Width .. 
Length . . 

any 
flexible leads 

WR-75 wave-guide flange 
conduction & convection 

6 oz. 
4 lbs. 

-50 to +100 °C 
100,000 ft. max. 

lOG, 20 to 2000 cps. 
40G, 11 ms 

1.6 in. 
1.6 in. 
2.1 in. 

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

TENTATIVE DATA 

X1115 
KU BAND 

REFLEX KLYSTRON 
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APPLICATION 

NOTE: All voltages referred to cathode. 

Cooling: The X1115 may be cooled by conduction if the connecting waveguide flange provides an 
adequate heat-sink to maintain the tube body temperature below the maximum rating of 150° 
Centigrade. At high ambient temperatures, forced air cooling may be required to operate within this 
rating. For maximum tube life, the tube body temperature should be less than 100° Centigrade. 
Normal operating conditions will require convection cooling to maintain desired body temperatures. 

Resonator: The resonator of the X1115 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 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 the X1115 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- 2000 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 
100 kilocycles. 

CONNE CTIONS 

1 REPE LL ER . GREY 

2 HEA TE R - YE L L OW 

3 CATH OD E . GREEN 

4 HEA T ER CAT HODE- WHITE 

5. GROUND- B RO WN 

REF . 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

111 

OIME:NSIONAL DATA 

MIN . MAX NOM 

I 500 

I 5DO 

I . I 18 I . I 26 

1.0 36 1, 044 

. 14 3 D 14BD 

12 :t I T YP. LEAD LENGTH 

,650 

1. 6 0 0 

2 . 100 

1.600 

. 125 

.53 2 



TENTATIVE DATA 

cu UG XlllSA 
REFLEX KLYSTRON 

The Eimac Xlll5A is a ceramic and metal. conduction-cooled 
r eflex klystron designed for transmitter/local oscillator service in 
12 .2 - 12 .7 Ge . microwa ve r e lay equipments. This tube provides a 
minimum output power of 100 mW and is tunable across the entire 
500 Mc. band. High power output and good power/frequency s t ab ility 
a lso make the Xll15A a good choice for parametric ampl ifier pump 
a ppl ications . 

The X1115A features low- noise gridless gun optics and is war­
ranteed for 1000 hour s life. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode: Unipotential. oxide coated 
Warm-up time -

Heater: Voltage -
Current -

30 
- 6.3 
- 0 .8 
- 100 Typical Output Power (Load VSWR 1.15: 1) -

Frequency Range - - 12.200 to 12 .700 

MECHANICAL 

seconds 
volts 

ampere 
milliwatts 

m egacyc les 

Operating Position - -
Mounting-
Cooling -
Electrical Connections 
RF Output Coup I ing 
Net Weight -
Shipping Weight (Approximate) -
Maximum Overall Dimens ions : 

- Any 
WR - 75 Waveguide F lange 

- Conduction 
Fl ex ible L eads 

- WR-75 Waveguide 
4 ounces 
2 pounds 

He ight 
\,\ idth­
L ngth 

ENVIRONMENTAL 

l\il axi murn Ambient T emper ature­
Maximum Altitude -
Maximum Non-operating Shock ( 11 ms duration) -
Maximum Operating Shock* ( 11 ms duration) -
Maximum Operating Vibration** (20 to 2000 cps) -

*Based on a permanent frequency shift after drop of 2 megacycl es. 
**Based on a maximum peak-to-peak fr equ ency deviation of 250 kilocycles . 

(Effec 1ive 3- 5-63) © Copyright 1963 by Eitel-McCullough, Inc . Printed in U.S.A. 

- 1 .8 inc hes 
- 1 . 5 inches 
- 2.5 inchee 

150° C 
No limit 

- 40 g 
- 40 g 
- 10 g 
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MAXIMUM RATINGS 

DC RESONATOR VOLT AGE* - - - -
DC CATHODE CURRENT - - - - - - -
RESONATOR DISSIPATION - - - -
PEAK REPELLER VOLTAGE* 

POSITIVE WITH RESPECT TO CATHODE -
NEGATIVE WITH RESPECT TO CATHODE-

TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 

DC Resonator Voltage* - - -
Mode - -

- - - 500 
- 60 
- - - 30 

- - - (25 
- - - (500 

- - 400 

Frequency - - - - - - - 12,450 
DC Cathode Current- - - - - - - - - 40 
DC Repeller Voltage* - - - - - - -200 
DC Repeller Current - - - - 1 
Power Output- - - - - - - - - - - - - - 150 
Electronic Tuning (3 db bandwidth) - - - - - - - - - 30 
Modulation Sensitivity ( Er = ±3 volts) - - - - - - - 2.0 
Peak-to-peak FM Deviation (10 g, 20 - 2000 cps) - - - 250 
Residual FM - - - - - - - - - - 50 

* All voltages referred to cathode. 

APPLICATION 

MAX. VOLTS 
MAX. MA 

MAX. WATTS 

MAX. VOLTS) 
MAX. VOLTS) 

volts 
- - 4-3/4 
megacycles 

milliamperes 
volts 

microampere 
milliwatts 

megacycles 
Mc/volt 

kilocycles 
kilocycles 

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 125° 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 150° Centigrade . 

Resonator: The resonator of the Xlll5A 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 :t5% 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 Xll15A 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 Xlll5A 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 s lug 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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XI II 5A OPERATING CHARACTERIST ICS 

50 

45 

40 

35 

Ers = 400 V. 
5f MODE 

30 t----+-----,f-----+------+---~ 

25 

220 

210 

200 

190 

180 

170 

220 

210 

12.2 

-
12.2 

12.3 12.4 12.5 

FREQUENCY 

12.3 12.4 12 .5 

FREQUENCY 

200 
_,,,,,----

190 
,/ 

180 

170 
12.2 12.3 12.4 12.5 

FREQUENCY 

12.6 12.7 

---

12.6 12.7 

~ 

12.6 12.7 
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. 135 

. l45DIA . 

1.036 
1.044 

Xlll5A 

1.500 
NQM . 

-DECAL 

1.500 
N0M . 

I. 118 
1.126 LEAD LENGTH 

1.958 

DECAL 
MAX. 

.16001 

.170 A.L· 
I -+--~a1---l 

.330 ' f N,0.-M_. ----+------------1-t~L= _= _::::l _L _-_-_-_-_-_-_.1 _-_-....J--___ _L 

. 735 
MAX. 

.100 
MIN . 

I. 00 
MAX. 

.125 N0M. 

CONNECTIONS 

REPELLER-RED 

HEATER - WHITE 

* CATHODE - BLACK 

* HEATER - BLACK 

• INTERNALLY 
CONNECTED 



EITEL-Mc UGH IN 

The Eimac X1115B is a ceramic and metal, conduction-cooled 
reflex klystron designed for local oscillator service in 12.2 - 12. 7 
Ge. microwave relay equipments. The tube provides a minimum 
power output of 30 mW and is tunable across the entire 500 Mc. 
band. 

The Xlll5B features low-noise gridless gun construction, good 
power and frequency stability and is conservatively warranteed for 
1000 hours life. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode: Unipotential. oxide coated 
Warm-up time -

TENTATIVE DATA 

XlllSB 
REFLEX KLYSTRON 

30 
Heater: Voltage - - - - - - - - - 6.3 

seconds 
volts 

ampere 
milliwatts 

megacycles 

Current - - - - - - - - - 0.8 
Typical Output Power (Load VSWR 
Frequency Range -

1.15:1) - - - - 30 
- 12,200 to 12. 700 

MECHANICAL 

Operating Position - - - - - - - Any 
Mounting- - - - - - - - - - - -WR-75 Waveguide Flange 
Cooling - - - - Conduction 
Electrical Connections - - - - - - -
RF Output Coupling - - -

Flexible Leads 
- WR-75 Waveguide 

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 Operating Shock* (11 ms duration) - -
Maximum Operating Vibration** (20 to 2000 cps) - -

- - 4 ounces 
- - - - - 2 pounds 

- - - - - - 1. 4 inches 
- - - - 1.5 inches 

- - - - - 2.5 inches 

- - - 150° C 
No limit 

- 40 g 
- - - - 40 g 

10 g 

*Based on a permanent frequency shift after drop of 2 megacycles. 
**Based on a ml.Ximum peak-to-peak frequency deviation of 250 kilocycles. 

(E.ffective 3-5-63) ©Copyright 1963 by Eitel-McCullough, Inc. Printed, in U.S.A. 
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MAXIMUM RATINGS 

DC RESONATOR VOLTAGE* -
DC CATHODE CURRENT - -
RESONATOR DISSIPATION 
PEAK REPELLER VOLTAGE* 

POSITIVE WITH RESPECT TO CATHODE -
NEGATIVE WITH RESPECT TO CATHODE -

TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 

DC Resonator Voltage* - - - - -
Mode - - - - - -
Frequency - - -
DC Cathode Current- -
DC Repeller Voltage* -
DC Repeller Current - - - - - -
Power Output- - - - -
Electronic Tuning (3 db bandwidth) - - - -
Modulation Sensitivity ( Er = ± 3 volts) 
Peak-to-peak FM Deviation (10 g. 20 - 2000 cps) 
Residual FM - - - - - - -

* All voltages referred to cathode. 

APPLICATION 

- - 425 MAX. VOLTS 
45 MAX. MA 
20 MAX. WATTS 

- - - 0 MAX. VOLTS 
- 400 MAX. VOL TS 

- - 300 

12 ,450 
26 

-130 
1 

40 
35 

- - - 2.5 
- 250 

- - - 50 

volts 
- 6-3/4 

megacycles 
milliamperes 

volts 
microamp ere 

milliwatts 
megacycles 

Mc/volt 
kilocycles 
kilocycles 

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 125° 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 m:1.y be r equired to maintain the ceramic-to-metal seal temperatures below the 
maximum rating of 150° Centigrade . 

Resonator: The resonator of the X1115B is integral with the body of the klystron. For 
this reason it is often convenient to operate the resonator at chassis potential , with the 
r epell er 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 Xll15B 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 Xll15B 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 m egacycles per turn . This design allows repeated tuner cycling without damaging the 
vacuum seals. The m;txim·.1m tuner torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 
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.135 DIA 

.145 . 

1.036 
1.044 

. 735 
MAX. 

.100 
MIN . 

1.500 
NOM. 

1.118 
1.126 

1.958 

Xlll5B 

DECAL 

1.500 
NOM. 

LEAD LENGTH 

.125 NOM. 

CONNECTIONS 

REPELLER- RED 

HEATER - WHITE 

.. CATHODE - BLACK 

* HEATER - BLACK 

• INTERNALLY 
CONNECTED 



EITEL-McCULLOUGH, INC. 

TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 
Frequency range 
Mechanically tunable 
Power output 

11.7 to 12.2 Ge 
500 Mc 

Electronic tuning range (3 db bandwidth) 
Resonator voltage . 

1 W min. 
40 Mc min. 

750 Vdc 
90 mA max. 

-300 Vdc 
1.5 Mc/V max. 

6.3 V (ac or de) ± 5% 
1.3 A max. 

3¾ 
1.2 :1 max. 

± 100 Kc/°C 
30 sec. 

Cathode current 
Repeller voltage 
Modulation sensitivity 
Heater voltage 
Heater current 
Mode . 
VSWR of load 
Temperature coefficient . 
Warm-up time 

MAXIMUM RATINGS -
Resonator voltage . 900 Vdc 
Cathode current 110 mA 
Repeller voltage: 

Negative with respect to cathode . .-50 to -1000 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 

MECHANICAL 
Operating position 
Electrical connections 
RF output coupling 
Cooling required 
Net weight 
Shipping weight (approximate) 

ENVIRONMENTAL PERFORMANCE 
Temperature range 
Altitude 
Vibration 
Shock 

OUTLINE DIMENSIONS 
Height . 
Width 
Length . 

any 
flexible leads 

WR-75 wave-guide flange 
conduction & convection 

6 oz. 
4 lbs. 

. -50 to +100 °C 
100,000 ft. max. 

. lOG, 20 to 2000 cps. 
40G, 11 ms 

1.6 in. 
1.6 in. 
2.1 in. 

(EFFECTI VE 4- 1-64) COPYRIGHT 1964 B Y EITEL - MC CULLOUG H. INC. PRINTED IN U .S.A . 

R N 

TENTATIVE DATA 

X1116 
X BAND 

REFLEX KLYSTRON 
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APPLICATION 

NOTE: All voltages referred to cathode. 

Cooling: The X1116 may be cooled by conduction if the connecting waveguide flange provides an 
adequate heat-sink to maintain the tube body temperature below the maximum rating of 150° 
Centigrade. At high ambient temperatures, forced air cooling may be required to operate within this 
rating. For maximum tube life, the tube body temperature should be less than 100° Centigrade. 
Normal operating conditions will require convection cooling to maintain desired body temperatures. 

Resonator: The resonator of the X1116 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 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 the Xlll6 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- 2000 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 
100 kilocycles. 

0 

CONNECTIONS 

I RE PELLER - GREY 

2 HEATER - YELLOW 

3 CATHODE - GREEN 

4 HEATER CATHODE- WHITE 

5. GROUND- BROWN 

REF" . 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

M 

OIMl:NSIONAL DATA 

MIN . MAX ..o .. 

I 500 

I 500 

I. I 18 I. 126 

I. 0 36 I ,044 

143 D I 4 80 

12f I TYP. LEAD LENGTH 

,650 

1.600 

2 . 100 

1.600 

. 125 

.53 2 



TENTATIVE DAT A 

ITE cCUL OU C Xlll6A 
REFLEX Kl YSTRON 

The Eimac Xll l6A is a ceramic and metal. conduc tion-cooled 
reflex klystron designe:::l for transmitter / local osc ill ator service in 
11. 7 - 12 . 2 Ge. microwave relay equipments. This tube provides a 
minimum output power of 100 mW and is tunabl e across the entire 
500 Mc . band. High power output and good power/frequency stability 
a l so make the Xlll6A a good choice for parametric amplifier pump 
applications. 

The Xl ll6A features low-noise gridless gun optics and is war­
rnnteed for 1000 hours life . 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode: Unipotenti al. oxide coated 
Wa rm-up time -

Heater: Voltage -
Current -

30 
- 6.3 
- 0.8 
- 100 Typical Output Power (Load VSWR 1.15:1) -

Frequency Range - - 11.700 to 12.200 

MECHANICAL 

seconds 
volts 

amper e 
milliwatts 

megacycles 

Operating Position - -
Mounting-
Cooling -
El ectrical Connections 
RF Output Coupling 
Net Weight -

- Any 
WR-75 Waveguide Flange 

- Conduction 
Flexible Leads 

- WR-75 Waveguide 

Shipp ing Weight (Appr oxim at e) -
Maximum Overa ll Dimensions: 

Height 
Width­
Length -

ENVIRONMENT AL 

Maximum Ambient Temperature­
Maximum ~l titude - -
Maxinnm Non-operating Shock (11 ms durat ion) -
Maximum Operating Shock* (11 ms duration) -
Maximum Operating Vibration** (20 to 2000 cps) -

*Based on a permanent frequency shift after drop of 2 m egacycles . 
**Based on a m aximum peak-to- peak frequency deviation of 250 kilocycles. 

(Effective 3-5-63) © Copyr ight 196 3 by Eitel-McCullough, Inc. Printed in U.S.A . 

- 4 ounces 
2 pounds 

- 1.8 inches 
- 1 .5 inches 
- 2.5 inches 

150° C 
No limit 

- 40 g 
- 40 g 
- 10 g 
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MAXIMUM RATINGS 

DC RESONATOR VOLTAGE* -
DC CATHODE CURRENT -
RESONATOR DISSIPATION 
PEAK REPELLER VOLTAGE* 

EGATIVE WITH RESPECT TO CATHODE -

TYPICAL OPERATION (Load VSWR less than 1.15 to l) 

DC Resonator Voltage* -
Mode - -
Frequency 
DC Cathode Current-
DC Repeller Voltage* -
DC Repeller Current 
Power Output-
Electronic Tuning (3 db bandwirlth) 
Modulation Sensitivity ( Er= ±3 volts) 
Peak-to-peak FM Deviation (10 g. 20 - 2000 cps) -
Residual FM -

* All voltages referr ed to cathode. 

APPLICATION 

GOO MAX. VOL TS 
60 MAX. MA 
30 MAX. WATTS 

(25 MAX. VOL TS) 
- ( 500 MAX. VOL TS) 

- 400 

11.950 
40 

-200 
1 

150 
30 

2.0 
250 

50 

volts 
- 4-3/4 

megacycles 
milliamperes 

volts 
microampere 

milliwatts 
megacycles 

Mc/volt 
kilocycles 
kilocycles 

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 125° Centigrade The 
waveguide flange connection will normally provide the required heat s ink for conduction 
cooling . If an insulator is used between the tube and waveguide for DC isolation. forced 
a ir cooling m.1y be require:l to maintain the ceram:c-to-metal seal temperatures below the 
maximum rating of 150° Centigrade . 

Resonator: The resonator of the X1116A 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 appropriat e negative potentials . 

Cathode: The heater voltage shoul d be maintained within ±5r;{ of the rated value of 6 .3 
vo lts if variations in perform'.lnce are to be minimized :rnd the best tube life obtained . 

The heater and cathode of the X1116A are internally conne~ted . When the resonator of 
thi s tube is operated at chass is potential. the heater transformer must be insulated for the 
cathode -to-resonator voltage. 

Mechanical Tuning: In the Xl 116A a fixed-tuned inner cctvity is closely coupled through a 
ceramic window to a ::;econda ry cavity outside the vacuum Mechanical tuning is accom·· 
plished by a capacitive s lug in the secondary cavity with a tuning rate of approxinutely 
150 megacycleE per turn . This design allowo repeated tuner cycling without damaging the 
vacuum seals. The maximum tuner torque is 40 inch-ounces . 

A clockwise rotation of the tuner wi11 produce a decrease in frequency. 
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Xlll6A OPERATING CHARACTERISTICS 

50 

45 

40 

35 

30 

25 

220 

210 

200 

190 

180 

170 

220 

210 

200 

190 

180 

170 

Ers = 400 V. 
5J MODE 

11.7 II. 8 

-
11.7 II. 8 

II. 9 12.0 

FREQUENCY 

II. 9 12.0 

FREQUENCY 

-------
-

,/ 

II. 7 11. 8 II. 9 12.0 

FREQUENCY 

12.1 12 .2 

~ 

12.1 12.2 

-~ 

12.1 12 .2 
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. 135 

. 145 DIA. 

1.036 
1.044 

DECAL 

XIIIGA 

1.500 
NOM . 

I. 118 
1.126 

1.958 
MAX. 

-DECAL 

1.500 
NOM. 

LEAD LENGTH 

CONNECTIONS 

REPELLER- RED 

HEATER - WHITE 

* CATHODE - BLACK 

* HEATER - BLACK 

• INTERNALLY 
CONNECTED 



EITEL-McCULLOUGH, INC. 
A AR LOS C IF RNIA 

TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 
Frequency range 
Mechanically tunable 
Power output 

11. 7 to 12.2 Ge 
500 Mc 
30 mW 

Electronic tuning range (3 db bandwidth) 
Resonator voltage . . 

40 Mc 
300 Vdc 

25 mAdc 
-100 Vdc 
2.5 Mc/V 

6.3 V (ac or de) ± 5% 
1.0 A max. 

6¾ 
1.2 :1 max. 

± 150 Kcj°C 
30 sec. 

Cathode current 
Repeller voltage 
Modulation sensitiv ity 
Heater voltage 
Heater current 
Mode 
VSWR of load 
Temperature coefficient . 
Warm-up time . - ··· MAXIMUM RATINGS 
Resonator voltage . 
Cathode current 
Repeller voltage: 

-
425 Vdc 

45 mA 

Negative with respect to cathode . -25 to -400 Vdc 
NOTE : Damage to the tube may occur if maximum ratings are exceeded. 

MECHANICAL 

Operating position 
Electrical connections 
RF output coupling 
Cooling required 
Net weight 
Shipping weight (approximate) 

ENVIRONMENTAL PERFORMANCE 

Temperature range 
Altitude 
Vibration 
Shock . 

OUTLINE DIMENSIONS 
Height . 
Width .. 
Length . 

any 
flexible leads 

WR -75 wave -guide flange 
conduction or convection 

4½ oz. 
4 lbs. 

-50 to +100 °C 
100,000 ft. max. 

lOG , 20 to 2000 cps 
40G, 11 ms 

1.4 in . 
1.5 in. 
2.5 in. 

(EFFECTIVE 4- 1-64) COPYRIGHT 1964 BY E ITEL-MC CULLO UGH , INC . P RINTED IN U .S .A. 

TENTATIVE DATA 

X1116B 
X BAND 

REFLEX KLYSTRON 



) 
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APPLICATION 
NOTE: All voltages referred to cathode. 

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 125° 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 main­
tain the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 

Resonator: The resonator of the X1116B 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 Xll16B 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 Xlll6B a fixed-tuned inner cavity is closely coupled through a ceramic 
window to a secondary cavity outside the vacuum. Mechanical tuning is accomplished 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. 

E 

CONNECTIONS 

REPELLER - RED 

HEATER- WHITE 

• CATHOOE - BLACK 

• HEATER - BLACK 

• INTERNALLY 
CONNECTED 

REF . 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
p 

Dt .... H.ION• IH IHC:HU 

OIM£Nst0NAL DATA 

MIN. M"X HOM. 

1.500 

1.500 
1.118 1.126 
1.036 1.044 
. 143 o . . 148 0 . 

12* I TYP LEAD LENGTH 

1.958 
1.400 

.330 
.160 .170 

. 125 
. 100 

.735 

.250 



EIT 

TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 

Frequency range 
Mechanically tunable 
Power output 

11.2 to 11. 7 Ge 
500 Mc 

Electronic tuning range (3 db bandwidth) 
Resonator voltage . 

1 W min. 
40 Mc min. 

750 Vdc 
90 mA max. 

-300 Vdc 
1.5 Mc/V max. 

6.3 V (ac or de) ± 5% 
1.3 A max. 

3¾ 
1.2 :1 max. 

± 100 Kc/°C 
30 sec. 

Cathode current 
Repeller voltage 
Modulation sensitivity 
Heater voltage 
Heater current 
Mode 
VSWR of load 
Temperature coefficient . 
Warm-up time 

MAXIMUM RATINGS 

Resonator voltage 900 Vdc 
Cathode current 110 mA 
Repeller voltage: 

Negative with respect to cathode . . -50 to -1000 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded . 

MECHANICAL 

Operating position 
Electrical connections 
RF output coupling 
Cooling required 
Net weight 
Shipping weight (approximate) 

ENVIRONMENTAL PERFORMANCE 

Temperature range 
Altitude 
Vibration 
Shock . 

OUTLINE DIMENSIONS 

Height . 
Width 
Length . 

any 
flexible leads 

WR-75 wave-guide flange 
conduction & convection 

6 oz. 
4 lbs. 

-50 to +100 °C 
100,000 ft. max. 

lOG, 20 to 2000 cps. 
40G, 11 ms 

1.6 in. 
1.6 in. 
2.1 in. 

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

NC 

..... 

TENTATIVE DATA 

X1117 
X BAND 

REFLEX KLYSTRON 
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APPLICATION 

NOTE: All voltages referred to cathode. 

Cooling: The Xlll 7 may be cooled by conduction if the connecting waveguide flange provides an 
adequate heat-sink to maintain the tube body temperature below the maximum rating of 150° 
Centigrade. At high ambient temperatures, forced air cooling may be required to operate within this 
rating. For maximum tube life, the tube body temperature should be less than 100° Centigrade. 
Normal operating conditions will require convection cooling to maintain desired body temperatures. 

Resonator: The resonator of the Xlll 7 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 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 the Xlll 7 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- 2000 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 
100 kilocycles. 

CONNECTIONS 

I. REPELLER - GREY 

2 HEATER - YELLOW 

3 CATHODE - GREEN 

4 HEATER CATHODE- WHITE 

5. GROUND- BROWN 

REF . 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

M 

OI M&NSIONS 11,1 INCHt:• 

DIMENSIONAL DATA 

MIN . .. ... NOW 

I 500 

1.500 

I. I 18 1. 126 

1.036 1.0 44 

. 143 D 1480 . 

12.t I TYP. LEAD LENGTH 

-650 
1.600 

2 . 100 

1.600 

. 125 

.53 Z 



EIT L-McCULLOUGH INC. 

TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 
Frequency range 
Mechanically tunable 
Power output 

11.2 to 11. 7 Ge 
500 Mc 

Electronic tuning range (3 db bandwidth) 
Resonator voltage . 

100 mW 
40 Mc 

400 Vdc 
40 mAdc 

-150 Vdc 
2.0 Mc/V 

6.3 V (ac or de) ± 5% 
1.0 A max. 

4¾ 
1.2:1 max. 

± 150 Kcj°C 
30 sec. 

Cathode current 
Repel I er voltage 
Modulation sensitivity 
Heater voltage 
Heater current 
Mode . . 
VSWR of load 
Temperature coefficient . 
Warm-up time 

MAXIMUM RATINGS 

Resonator voltage 
Cathode current 
Repeller voltage: 

-
500 Vdc 

60 mA 

Negative with respect to cathode . -25 to -500 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 

MECHANICAL 

Operating position 
Electrical connections 
RF output coupling 
Cooling required 
Net weight 
Shipping weight (approximate) 

ENVIRONMENTAL PERFORMANCE 

Temperature range 
Altitude 
Vibration 
Shock . 

OUTLINE DIMENSIONS 

Height . 
Width .. 
Length . 

any 
flexible leads 

WR-75 wave-guide flange 
conduction or convection 

6 oz. 
4 lbs. 

-50 to +100 °c 
100,000 ft. max. 

1 OG, 20 to 2000 cps. 
40G, 11 ms 

1.8 in. 
1.5 in. 
2.5 in. 

(EFFECTIVE 4-1 -64) COPY RIGHT 1964 BY EITEL-MCCULLOUGH, INC . PRINTED IN U .S.A . 

TENTATIVE DATA 

X1117A 
X BAND 

REFLEX KLYSTRON 
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APPLICATION 

NOTE: All voltages referred to cathode . 

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 125° 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 main­
tain the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 

Resonator: The resonator of the Xl 117 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 Xlll 7 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 Xlll 7 A a fixed-tuned inner cavity is closely coupled through a ceramic 
window to a secondary cavity outside the vacuum. Mechanical tuning is accomplished 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. 

E 

DECAL 

G 

CONNECTIONS 

REPELLER - RED 

HEATER- WHITE 

• CATHODE - BLACK 

• HEATER - BLACK 

*INTERNALLY 
CONNECTED 

REF . 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
p 

ouu:H.,o .... IN INCHU 

DIMENSIONAL DATA • 

MIN. MAX. NOM 

I 500 

1.500 
1.118 1.126 
1.036 1.044 
. 143 D. .148 D . 

12• I TYP LEAD LENGTH 
1.958 
I.BOO 

. 330 
160 .170 

. 125 
100 

.735 

.250 



EITEL-McCULLOUGH, INC. 
A ARL I R"'I A 

TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 
Frequency range 
Mechanically tunable 
Power output 

11.2 to 11.7 Ge 
500 Mc 

Electronic tuning range (3 db bandwidth) 
Resonator voltage . . 

30mW 
60 Mc 

300 Vdc 
25 mAdc 

-100 Vdc 
2.5 Mc/V 

6.3 V (ac or de) ± 5% 
1.0 A max. 

6¾ 
1.2 :1 max. 

± 150 Kc/°C 
30 sec. 

Cathode current 
Repeller voltage 
Modulation sensitivity 
Heater voltage 
Heater current 
Mode 
VSWR of load 
Temperature coefficient . 
Warm-up time - · MAXIMUM RATINGS 
Resonator voltage . 
Cathode current 
Repeller voltage: 

425 Vdc 
45 mA 

Negative with respect to cathode . -25 to -400 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 

MECHANICAL 
Operating position 
Electrical connections 
RF output coupling 
Cooling required 
Net weight 
Shipping weight (approximate) 

ENVIRONMENTAL PERFORMANCE 

Temperature range 
Altitude 
Vibration 
Shock . 

OUTLINE DIMENSIONS 
Height . 
Width 
Length . 

any 
flexible leads 

WR-75 wave-guide flange 
conduction or convection 

4½ oz. 
4 lbs. 

-50 to +100 °c 
100,000 ft. max. 

lOG, 20 to 2000 cps 
40G, 11 ms 

1.4 in. 
1.5 in. 
2.5 in. 

(EFFECTIVE 4-1 - &4) COPYRIGHT 1964 BY EITEL-MCCULLOUGH, INC. PRINTED IN U .S.A . 

TENTATIVE DATA 

X1117B 
X BAND 

REFLEX KLYSTRON 



-e X1117B-------------------------

APPLICATION 

NOTE : All voltages referred to cathode. 

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 125° 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 main­
tain the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 

Resonator: The resonator of the Xlll 7B 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 Xlll 7B 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 Xlll 7B a fixed-tuned inner cavity is closely coupled through a ceramic 
window to a secondary cavity outside the vacuum. Mechanical tuning is accomplished 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. 

E 

CONNECTIONS 

REPELLER - RED 

HEATER- WHITE 

• CATHODE - BLACK 

• HEATER - BLACK 

• INTERNALLY 
CONNECTED 

,u:,._ 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
p 

OIME:NSIONAL DATA 

MIN. MAX. NOM. 

1.500 

1.500 
1.11 8 1.126 
1.036 1.044 
. 143 D . . 148 D. 

12• I TYP LEAD LENGTH 
1.958 
1.400 

. 330 
.160 .170 

. 125 
. 100 

.735 

.250 



TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 

Frequency range 
Mechanically tunable 
Power output 

10.7toll.2Gc 
500 Mc 

Electronic tuning range (3 db bandwidth) 
Resonator voltage . 

1 W min. 
40 Mc min. 

750 Vdc 
90 mA max. 

-300 Vdc 
1.5 Mc/V max. 

6.3 V (ac or de) ± 5% 
1.3 A max. 

3¾ 
1.2:1 max. 

± 100 Kc/°C 
30 sec. 

Cathode current 
Repeller voltage 
Modulation sensitivity 
Heater voltage 
Heater current 
Mode 
VSWR of load 
Temperature coefficient . 
Warm-up time 

MAXIMUM RATINGS 

Resonator voltage . 
Cathode current 
Repeller voltage: 

900 Vdc 
110 mA 

Negative with respect to cathode . -50 to -1000 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 

MECHANICAL 

Operating position 
Electrical connections 
RF output coupling 
Cooling required 
Net weight 
Shipping weight (approximate) 

ENVIRONMENTAL PERFORMANCE 

Temperature range 
Altitude 
Vibration 
Shock . 

OUTLINE DIMENSIONS 

Height . 
Width . 
Length . 

any 
flexible leads 

WR-75 wave-guide flange 
conduction & convection 

6 oz. 
4 lbs. 

-50 to +100 °C 
100,000 ft. max. 

lOG, 20 to 2000 cps. 
40G, 11 ms 

1.6 in. 
1.6 in. 
2.1 in. 

(EFFECTI V E 4- 1-64) COPYRIGHT 1964 B Y EITEL-MCCULLOUGH, INC. PRINTED IN U .S. A . 

TENTATIVE DATA 

X1118 
X BAND 

REFLEX KLYSTRON 



-e Xll18--------------------------

APPLICATION 

NOTE: All voltages referred to cathode. 

Cooling: The X1118 may be cooled by conduction if the connecting waveguide flange provides an 
adequate heat-sink to maintain the tube body temperature below the maximum rating of 150° 
Centigrade. At high ambient temperatures, forced air cooling may be required to operate within this 
rating. For maximum tube life, the tube body temperature should be less than 100° Centigrade. 
Normal operating conditions will require convection cooling to maintain desired body temperatures. 

Resonator: The resonator of the Xlll8 is integral with the body of the klystron. For t his reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negi;itive 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 the X1118 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 applicat ions encountering 
vibration and shock extremes. This tube is capable of delivering it s rated power output when sub­
jected to vibration levels of 10g (20- 2000 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 
100 kilocycles. 

CO NNE CTI ONS 

I REPE LL ER - GREY 

2 HEA T ER - YE L L OW 

3 CATH OD E - GREEN 

4 HEA TE R CATH OD E - WHITE 

5. GR OU ND- BR OWN 

REF . 

A 

B 

C 

0 

E 

F 

G 

H 

J 

I( 

L 

"' 

DIMENSIONAL DATA 

MIN . MAX NOM 

I 500 

1.500 

I . t 18 I . I 26 

I. 0 36 1.0 44 

14 3 0 1480 

12:i I TYP. L EA O LENGTH 

-650 

1. 6 0 0 

2 . 100 

1. 600 

. 125 

.53 2 



EITEL-McCULLOUGH. INC. 
A N 

TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 
Frequency range 
Mechanically tunable 
Power output 

10.7 to 11.2 Ge 
500 Mc 

Electronic tuning range (3 db bandwidth) 
Resonator voltage . . 

100 mW 
40 Mc 

400 Vdc 
40 mAdc 

-150 Vdc 
2.0 Mc/V 

6.3 V (ac or de) ± 5% 
1.0 A max. 

4¾ 
1.2:1 max. 

± 150 Kc/°C 
30 sec. 

Cathode current 
Repeller voltage 
Modulation sensitivity 
Heater voltage 
Heater current 
Mode 
VSWR of load 
Temperature coefficient . 
Warm-up time 

MAXIMUM RATINGS 
-

Resonator voltage . . . . . . 
Cathode current 

500 Vdc 
60 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 
Electrical connections 
RF output coupling 
Cooling required 
Net weight 
Shipping weight (approximate) 

ENVIRONMENTAL PERFORMANCE 
Temperature range 
Altitude 
Vibration 
Shock 

OUTLINE DIMENSIONS 

Height . 
Width 
Length . 

any 
flexible leads 

WR -75 wave-guide flange 
conduction or convection 

6 oz. 
4 lbs. 

-50 to +100 °c 
100,000 ft. max. 

lOG, 20 to 2000 cps. 
40G, 11 ms 

1.8 in . 
1.5 in. 
2.5 in. 

(EFFECTIVE 4-1-64) COPYRIGHT 1964 BY EITEL- MCCULLOUGH. I NC. PRINTED IN U .S.A . 

TENTATIVE DATA 

X1118A 
X BAND 

REFLEX KLYSTRON 



-~ Xlll8A--------------------------

APPLICATION 

NOTE: All voltages referred to cathode. 

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 125° 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 main­
tain the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 

Resonator: The resonator of the X1118A is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potent ial, 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 X1118A 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 X1118A a fixed-tuned inner cavity is closely coupled through a ceramic 
window to a secondary cavity outside the vacuum. Mechanical tuning is accomplished 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 . 

DECAL 

G 

CONNECTIONS 

REPELLER - RED 

HEATER - WHITE 

• CATHODE - BLACK 

• HEATER - BLACK 

•INTERNALLY 
CONNECTED 

REF . 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
p 

Dlllll:Ha fo N • IH IN C Hl:a 

DIMENSIONAL DAT A • 

MIN . MAX. NOM 

l.!100 

l .!100 
I.I IB 1.126 
1,036 1.044 
. 14 3 D . . 148 D. 

12• I TYP LEAD LENGTH 
1. 9!18 
1.800 

. 330 
160 .170 

.12 !1 
.100 

.735 

.250 



EITEL-McCULLOUGH. INC 
A A 

TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 

Frequency range 
Mechanically tunable 
Power output 

10.7 to 11.2 Ge 
500 Mc 
30 mW 

Electronic tuning range (3 db bandwidth) 
Resonator voltage . . 

40 Mc min. 
30 Vdc 

25 mAdc 
-100 Vdc 
2.5 Mc/V 

6.3 V (ac or de)± 5% 
1.0 A max. 

6¾ 
1.2 :1 max. 

± 150 Kcj°C 
30 sec. 

Cathode current 
Repeller voltage 
Modulation sensitivity 
Heater voltage 
Heater current 
Mode 
VSWR of load 
Temperature coefficient . 
Warm-up time 

MAXIMUM RATINGS 

Resonator voltage . 
Cathode current 
Repeller voltage: 

425 Vdc 
45 mA 

Negative with respect to cathode . -50 to -1000 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 

MECHANICAL 

Operating position 
Electrical connections 
RF output coupling 
Cooling required 
Net weight 
Shipping weight (approximate) 

ENVIRONMENTAL PERFORMANCE 

Temperature range 
Altitude 
Vibration 
Shock . 

OUTLINE DIMENSIONS 

Height . 
Width . 
Length . 

any 
flexible leads 

WR-75 wave-guide flange 
conduction & convection 

4½ oz. 
4 lbs. 

. -50to+100°c 

. 100,000 ft. max. 
lOG, 20 to 2000 cps 

40G, 11 me 

1.4 in. 
1.5 in. 
2.5 in. 

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

TENTATIVE DATA 

X1118B 
X BAND 

REFLEX KLYSTRON 



-e Xll18B------------------------

APPLICATION 

NOTE: All voltages referred to cathode. 

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 125° 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 main­
tain the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 

Resonator: The resonator of the X1118B 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 X1118B 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 X1118B a fixed-tuned inner cavity is closely coupled through a ceramic 
window to a secondary cavity outside the vacuum. Mechanical tuning is accomplished 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. 

E 

CONNECTIONS 

REPELLER - REO 

HEATER- WHITE 

• CATHODE - BLACK 

• HEATER - BLACK 

• INTERNALLY 
CONNECTED 

REF . 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
p 

DIMENSIONAL DATA 

MIN . MAX NOM . 

1.500 

1.500 
1.118 1.126 
1.036 1.044 
. 143 D. .148 0 . 

12t I TYP LEAD LENGTH 

1.958 
1.400 

.33() 
.160 .170 

.125 
.100 

.735 

. 250 



ITEL• 

TYPICAL PERFORMANCE 

ELECTRICAL 

Frequency Range. 
Resonator Voltage' 
Output Power . . . . 
Cathode Current .. 
Repeller Voltage .. 

12.5 to 15 Ge (preset) 
. 400 V 

3db Bandwidth • . . . . 
Modulation Sensitivity .. 
Temperature Coefficient. 
Heater Voltage (AC) ' 
Heater Current (AC) . 
VSWR .. . 
Mode ........ . 

MECHANICAL 

Operating Position . 
Mounting ..... . 
RF Output Coupling 
Net Weight. 
Cooling ' ...... . 

ENVIRONMENTAL 

Maximum Ambient Temperature. 
Maximum Altitude . • . . . . . . 
Maximum Shock (llms duration) ' 
Maximum Operating 

. 225 mW 

. . 38 mAdc 
-300 V 

. . 35 Mc 

. 0 .7 Mc/V 
+100 Kc/OC 
-6.3 V 

. 1.25 A 

. 1.2:1 max 
3-3/4 

. .•.....• Any 

. Waveguide Flange 
RG/91U Waveguide 

. . 6 ounces 
. . . . (See note l) 

.• 150° C 
NO LIMIT 

40g 

Vibration• (20-2000cps) . .lOg 

OUTLINE DIMENSIONS 

Height 
Width 
Length 

(Effective 6·1'-63 Edition 1) ~Copyright 1,63 by Eitel-McCullough, Inc. 

1. 400 inches 
1. 312 inches 
2.100 inches 

X-1120 
GH, INC. 

REFLEX KLYSTRON 
OPERATING-FREQUENCY 

12.5 to 15Gc 
TRIMMABLE + 50 Mc 

MINIMUM OUTPUT POWER 
200 mW 

700 

600 

500 

3' 400 
.! 
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0 
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-Iii!! X-1120 --------------------­

APPLICATION NOTES 

1. 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 connec­

tion 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 maxi­

mum rating of 175 °C. For maximum tube life, the operating temperature should be less than l00 °C. 

2. RESONATOR: The resonator of the X 1120 is integral with the body of the kylstron. For this reason it 

is often convenient to operate the resonator at chassis potential, with the repeller and cathode at app­

propriate negative potentials. 

3. CATHODE: The heater voltage should be maintainedwith±5% of the rated value of 6.3 volts if varia­

tions in performance are to be minimized and best tube life obtained. 

The heater and catholde of the X 1120 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. 

4. 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 subjected 

to vibration levels of 10g (20 - 2000 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 

100 kilocycles. 

©~ 
--, I 

© 
-0 

CONNECTIONS 

l REPELLER - GREY 

2 HEATER - YELLOW 

3 CATHODE - GREEN 

~ HEATER CATHODE - WHITE 

5 GROUND - BROWN 

I~~ 
T~J 

0 

0IMl:NSIONAL DATA 

~ MIN - MAX N ~ 

A ~~ 
8 1. 312 

r-y-~ ~ or--
o 990 998 
E 143 D 148 D. 
F 12• I TYP LEAD LENGiH"° 
G · 2 100 
H 1. 400 

,....L_ _____ ~ 

- - ---I'----+-­
,_ - -+--+-----1 

-----+--i 



L 

TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 

Frequency setting 
Mechanically trimmable . 
Power output 

13.395 Ge 
±50 Mc 

Electronic tuning range (3 db bandwidth) 
Resonator voltage . 

20 mW 
30 Mc 

300 Vdc 
30 mAdc max. 

. -80 to -100 Vdc 
3.0 Mc/V max. 

6.3 V (ac or de) 
0.8 A max. 

5¾ 
1.2 :1 max. 

0 to -200 Kc/°C 
20 sec 

Cathode current 
Repeller voltage 
Modulation sensitivity 
Heater voltage 
Heater current 
Mode 
VSWR of load 
Temperature coefficient . 
Warm-up time 

MAXIMUM RATINGS 

Resonator voltage . 
Cathode current 
Repeller voltage: 

-
500 Vdc 

55 mA 

Negative with respect to cathode . -25 to -500 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 

MECHANICAL 

Operating position 
Electrical connections 
RF output coupling 
Cooling required 
Net weight 
Shipping weight (approximate) 

any 
flexible leads 

RG-91/U waveguide flange 
conduction 

5 oz. 
4 lbs. 

ENVIRONMENTAL PERFORMANCE 

Temperature range -55 to +125 °C 
100,000 ft. max. 

lOG, 20 to 2000 cps 
40G, 11 ms 

Altitude 
Vibration 
Shock 

OUTLINE DIMENSIONS 
Height . 
Width 
Length . 

1.4 in. 
1.3 in. 
2.1 in. 

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

TENTATIVE DATA 

X1123 
KU BAND 

REFLEX KLYSTRON 



-e Xll23---------------------------

APPLICATION 

NOTE: All voltages referred to cathode. 

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 125° 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 main­
tain the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 

Resonator: The resonator of the Xll23 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 Xll23 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: In the Xll23 a fixed-tuned inner cavity is closely coupled through a ceramic 
window to a secondary cavity outside the vacuum. Mechanical tuning is accomplished 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. 

© 

CONNECTIONS 

I. REPELLER - GREY 

2 HEATER- YELLOW 

3 CATHODE - GREEN 

4 HEATER CATHODE - WHITE 

5 GROUND - BROWN 

JtllP' . 

A 
B 
C 
D 
E 
F 
G 
H 
J 

OINCH.ION• IN INC"4U 

OIMt:N&tONAL DATA 

MIN. MAX NOM . 

I. 312 
I. 312 

.952 . 960 

.990 . 99B 

.143 D. .148 D. 
12• I TYP LEAD LENGTH 

2.1 00 
1.400 

125 

f------{©1----. 



u 

TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 
Frequency range 
Mechanically tunable 
Power output 

16.0 to 17.0 Ge 
1000 Mc 

Electronic tuning range (3 db bandwidth) 
Resonator voltage . 

20 mW 
50 Mc 

300 Vdc 
30 mAdc max. 

. -80 to -100 Vdc 
Cathode current 
Repeller voltage 
Modulation sensitivity 
Heater voltage 
Heater current 
Mode 
VSWR of load 
Temperature coefficient . 
Warm-up time 

MAXIMUM RATINGS 
Resonator voltage . 
Cathode current 
Repeller voltage: 

. 5.0 Mc/V max. 
6.3 V - (ac or de) ±5% 

1.3 A max. 
6¾ 

1.2 :1 max. 
± 150 Kcj°C 

20 sec. 

500 Vdc 
55 mA 

Negative with respect to cathode . -25 to -500 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 

MECHANICAL 

Operating position 
Electrical connections 
RF output coupling 
Cooling required 
Net weight 

any 
flexible leads 

RG-91/U wave-guide flange 
conduction 

Shipping weight (approximate) 
5 oz. 

4 lbs. 

ENVIRONMENTAL PERFORMANCE 

Temperature range 
Altitude 
Vibration 
Shock . 

OUTLINE DIMENSIONS 
Height . 
Width 
Length . 

-50 to +100 °C 
100,000 ft. max. 

lOG, 20 to 2000 cps 
40 G, 11 ms 

1.4 in. 
1.3 in. 
2.1 in. 

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

TENTATIVE DATA 

X1126 
KU BAND 

REFLEX KLYSTRON 



-e X1126--------------------------

APPLICATION 

NOTE: All voltages referred to cathode. 

Cooling: The X1126 may be cooled by conduction if the connecting waveguide flange provides an 
adequate heat-sink to maintain the tube body temperature below the maximum rating of 150° 
Centigrade. At high ambient temperatures, forced air cooling may be required to operate within this 
rating. For maximum tube life, the tube body temperature should be less than 100° Centigrade. 
Normal operating conditions will require convection cooling to maintain desired body temperatures. 

Resonator: The resonator of the Xl126 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 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 the Xl126 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- 2000 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 
100 kilocycles. 

CONNECTIONS 

I. REPELLER - GREY 

2 . HEATER- YELLOW 

3. CATHODE - GREEN 

4 . HEATER CATHODE - WHITE 

5 GROUND - BROWN 

REF 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 

0IM~NSIONAL DATA 

MIN . MAX NOM 

I. 3 12 

I. 31 2 
. 9 52 . 9 60 
. 990 . 998 
.143 D. .148 0 . 

12• I TYP LEAD LENGTH 
2.700 

1. 400 
.125 

.437 



EITEL-McCULLOUGH, INC. 
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TYPICAL PERFORMANCE 

ELECTRICAL PERFORMANCE 
Frequency range 
Mechanically tunable 
Power output 

16.5 to 17.2 Ge 
700 Mc 
20mW 

Electronic tuning range (3 db bandwidth) 
Resonator voltage . 

40 Mc 
300 Vdc 

30 mAdc max. 
. -40 to -150 Vdc 

1.3 to 3.5 Mc/V 
6.3 V (ac or de) ± 5% 

1.3 A max. 
5¾ 

1.2 :1 max. 
. -200 to -400 Kcj°C 

20 sec. 

Cathode current 
Repeller voltage 
Modulation sensitivity 
Heater voltage 
Heater current 
Mode . 
VSWR of load 
Temperature coeff icient . 
Warm-up time -

MAXIMUM RATINGS 
-

Resonator voltage . 500 Vdc 
Cathode current 55 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 
Electrical connections 
RF output coupling 
Cooling required 
Net weight 

any 
flexible leads 

RG-91/U wave -guide flange 
conduction 

Shipping weight (approximate) 
5 oz. 

4 lbs. 

ENVIRONMENT AL PERFORMANCE 

Temperature range 
Altitude 
Vibration 
Shock 

OUTLINE DIMENSIONS 
Height . 
Width 
Length . 

-55 to +120 °C 
100,000 ft. max. 

lOG, 20 to 2000 cps 
40 G, 11 ms 

1.4 in. 
1.3 in. 
2.1 in. 

(EFFECTI VE 4- 1-64) COPY R IGHT 1964 B Y E ITEL-MC CU L LO UG H , I NC . P R I N T E D I N U .5 .A 

TENTATIVE DATA 

Xll26B 
KU BAND 

REFLEX KLYSTRON 



APPLICATION 

NOTE: Al I voltages referred to cathode. 

Cooling: The X1126B may be cooled by conduction if the connecting waveguide flange provides an 
adequate heat-sink to maintain the tube body temperature below the maximum rating of 150° 
Centigrade. At high ambient temperatures, forced air cooling may be required to operate within this 
rating. For maximum tube life, the tube body temperature should be less than 100° Centigrade. 
Normal operating conditions will require convection cooling to maintain desired body temperatures. 

Resonator: The resonator of the X1126B 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 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 the Xl126B 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 (20-2000 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 
100 kilocycles. 

CONNECTIONS 

I. REPELLER - GREY 

2 . HEATER- YELLOW 

3. CATHOOE - GREEN 

4 . HEATER CATHODE - WHITE 

5 GROUND - BROWN 

RE'.F . 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 

011111•-••o"'• IN IHCHa• 
D1Ml:NSIONAL DATA 

MIN . MAX. NOM . 

I. 312 

I. 31 2 
. 9 52 . 960 
. 990 . 998 

.143 D. .148 0 . 
12* I TYP LEAD LENGTH 

2.700 
1, 400 

.125 
.437 



EITEL-McCULLOUGH, INC. 
AN AR LOS CALIFOR"IIA 

TYPICAL PERFORMANCE 

ELECTRICAL 
Frequency Range 15.0 to 18 Ge (preset) 
Resonator Voltage 2 ••••••••• • 

Output Power . . . . . 
. 500 V 
. 250 mW 

Cathode Current .. . . . 
Repeller Voltage ... . . 
3db Bandwidth . .. .. . 
Modulation Sensitivity .. 
Temperature Coefficient . 
Heater Voltage (AC )3 

Heater Current(AC) 
VSWR 
Mode ..... . . 

MECHAN ICAL 

Operating Position . 
Mounting . .... . 
RF Output Coupling 
Net Weight .. . .. 
Cooling 1 •••• •• 

EN VIRONMENTAL 

. 52 m Adc 
-300 V 
. 35 Mc 
. 0 .7 Mc/V 

. ±150 Kc/ oc 

.. 6. 3 V 

. 1.25 A 

. 1.2 :1 ma x 
3- 3/4 

.. ... . . ..• Any 

.. Waveguide Flange 

. RG-91/U waveguide 
. . 6 ounces 

. . . . . (See note 1) 

Maximum Ambient Temperature .. ..... 150° C 
Maximum Altitude .. . ... .. . . . . . NO LIMIT 
Maximum Shock (Hms dur at ion) 4 • • •••••• 40 g 
Maximu Operating Vibration (20-2000cps )4 • •• 10 g 

OUTLINE DIMENSION 

Height . 1. 40 inc he s 
Width 1. 312 inches 
Length 2.100 inches 

(Eff• ctivo 6-19-63 Ed iti o n 1) (t, Co pyri g ht 1'63 by Eite l- McCullough , Inc . 
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X-1130 
REFLEX KLYSTRON 

OPERATING FREQUENCY 
15-18 Ge 

TRIMMABLE ±50 Mc 

MINIMUM OUTPUT POWER 
200 mW 

KU-BAND 

3 ·~4 NODE 
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APPLICATION NOTES 

1. COOLING: The X 1130 may be cooled by conduction if the connecting waveguide flange provides an ade­
quate heat sink to maintain the tube body temperature below the maximum rating of 150 ° Centigrade. At 
high ambient temperatures, forced air cooling may be r equired to operate within this rating. For maxi­
mum tube life, the tube body temperature should be less than 100° Centigrade . 

2. RESONA TOR: The resonator of the X 1130 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 ap­
propriate negative potentials. 

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

The heater and cathode of the X 1130 are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the c athode-to-resonator 
voltage . 

4. 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 s ubjected 
to vibration levels of 10g (20-2000 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 100 kilocycles. 

E 

B 

CONNECTIONS 

I. REPELLER - GREY 

2 HEATER- YELLOW 

3. CATHODE - GREEN 

4 . HEATER CATHODE - WHITE 

5 . GROUND - BROWN 

REF. 

A 
B 

c 
D 
E 
F 
G 
H 
J 

DIMENSIONS IN INCHE& 

DIMENSIONAL DATA 

MIN . MAX. NOM. 

I. 3 12 
I. 312 

.9 52 . 960 
.990 . 9 98 
. 143 D. .148 D . 

12* I TYP LEAD LENGTH 
2.10 0 
1.400 

.125 

3 r
---------l©>--~-1 
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The EM108 is an octave bandwidth pulse PPM foc used T WT 
capable of delivering 1.0 kw of power from 2.0- 4.0 Ge. This 
tube is of metal-ceramic construction designed for operation 
in severe environments . This tube contains a grid for modu­
lating purposes . 

ELECTRICAL SPECIFICATIONS 
Absolute Ratings 
Filament Voltage 
Cathode Voltage 
Peak Cathode Current 
Pulse Grid Voltage 
Duty Cycle 

Operating and Performance Data 
Filament Voltage 
Filament Current 
Cathode Voltage 
Peak Cathode Current 
Grid Voltage (Beam off) . 
Grid Voltage (Beam on) 
Duty Cycle 
Frequency Range 
Small Signal Gain-M inimum 
Peak Saturated PowerOut-M inimum 
Saturated Gain-Minimum 
Grid Capacitance 

(to all other elements) 

ENVIRONMENTAL SPECIFICATIONS 

Maximum 
7.0 Vo lts 

-8000 vdc 
2.0 adc 

+400 to -150 vdc 
2% 

6.3 Volts 
3.0 Amperes 

-7500 Vdc 
1.3 Ade 

-90 Vdc 
+200 Vdc 

2% 
2.0- 4.0 Ge 

36 db 
1.0 kw 
30 db 

15 picofds. 

Complies with MIL -5400 Class II Equipment 
Temperature -65 ° C to +125° C 

MECHANICAL SPECIFICATIONS 
Operating Position 
Input Coupling, rf 
Output Coupling, rf 
Focusing 
Cooling 
Dimensions 
Weight . 
Supply Connections 

Any 
TNC 
TNC 
PPM 

75 CFM forced air 
See outline drawing 

9 lbs. 
Cathode-yellow 
Filament-brown 

Grid-green 
NOTE: Electrode Vo ltages are with respect to cathode ; tube shell at ground 
potential. 

(EFF ECTI V E 3-15-64) COPYRIGHT 1964 BY E ITEL-MCCULLOUGH . INC PR I NTED I N US A . 

EM 108 
TRAVELING WAVE 

TUBE 



.50 

t 

HEATER CATHODE 

HEATER 

GRID 

7.73 ± .25------~...l- 450±121 

TNC CONNECTORS 

3.625 DIA 

,------_J _] I 

L 5.65 ± .06 ---+-----~ 7.78 ± .015 -----~ I 

17.68 (MAX.) ________________ -

A 
CONNECTORS TO FIT 

MP CAP #83 2692 OR EQUIV 

STAINLESS STEEL INSERT I 

NC-2B THO 1/: /4-20 . x 2 LONG 4 PLACES 

~ 
'~ 1 



EITEL-McCULLOUGH, INC. 
A N L O N 

The EM113 delivers 1 kw of pulse power from 2.0- 4.0 Ge. It is 
of metal-ceramic construction and is suitable for airborne and 
missile applications. The focusing is accomplished by periodic 
permanent magnet and compensated for operation over the 
temperature range -65° C to +125° C. 

ELECTRICAL SPECIFICATIONS 

Absolute Ratings 

Filament Voltage 
Pulse Cathode Voltage 
Peak Cathode Current 
Duty Cycle 

Operating and Performance Data 

Filament Voltage 
Filament Current 
Cathode Voltage 
Peak Cathode Current 
Duty Cycle 
Frequency Range 
Small Signal Gain-Minimum 
Peak Saturated Power Out-Minimum 
Saturated Gain-Minimum 

ENVIRONMENTAL SPECIFICATIONS 

Maximum 

7.0 Volts 
-8000 vdc 

2.0 adc 
2% 

6.3 Volts 
3.0 Amperes 

-7500 Vdc 
1.3 adc 

2% 
2.0- 4.0 Ge 

36 db 
1.0 kw 
30 db 

Complies with MIL-5400 Class II Equipment 
Temperature -65° C to +125°C 

MECHANICAL SPECIFICATIONS 

Operating Position 
Input Coupling, rf 
Output Coupling, rf 
Focusing 
Cooling 
Dimensions 
Weight . 
Supply Connections 

Any 
TNC 
TNC 
PPM 

75 CFM forced air 
See outline drawing 

9 lbs. 
Cathode-yellow 
Filament-brown 

Grid-green 

NOTE: Electrode Voltages are with respect to cathode ; tube shell at ground 
potential. 

(EFFECTIVE 3-15-64) COPYRIGHT 1964 BY EITEL- MCCULLOUGH, INC . PRINTED IN US A 
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-e EM 113 -------------------------

2.00 

1.796 (; 

HEATER CATHODE 

HEATER 
7.73 ± .25------___.,-t---•50± "l 

TNC CONNECTORS 

3.625 DIA 
(MAX.) 

~_J 
L 5.65 ± ,. -----i------- - 7.78 ± .015---------, 

,__ _ _______________ 17.68 (MAX.) ----------------

CONNECTORS TO FIT 
AMP CAP #832692 OR EQUIV. 

STAINLESS STEEL INSERT ¼-20 

NC-2B THO. x ½ LONG 4 PLACES ~ 

~I 

1.68 ± .015 t J 
I f-- 3.37 ± .015 

L 3.875 (MAX.) 
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The EM114 is a grid modulated pulse TWT covering the fre­
quency range of 2.8- 3.5 Ge with a peak power output of 2.0 
kw. This tube is designed for use in airborne and missile en­
vironments. 

ELECTRICAL SPECIFICATIONS 
Absolute Ratings 
Filament Voltage 
Cathode Voltage 
Peak Cathode Current 
Grid Voltage 
Duty Cycle 

Operating and Performance Data 
Filament Voltage 
Filament Current 
Cathode Voltage 
Peak Cathode Current 
Grid Voltage (Beam on) 
Grid Voltage (Beam off) . 
Duty Cycle 
Frequency Range 
Small Signal Gain-M inim um 
Saturated Power Out-Minimum 
Saturated Gain-Minimum 
Grid Capacitance 

(to all other elements) 

ENVIRONMENTAL SPECIFICATIONS 

Maximum 
7.0 Volts 

-8000 vdc 
2.0 adc 

+400 to -150 vdc 
2% 

6.3 Volts 
3.0 Amperes 

-7800 Vdc 
1.5 adc 

200 Vdc 
-90 Vdc 

2% 
2.8 -3.5 Ge 

36 db 
2.0 kw 
30 db 

15 picofds. 

Complies with MIL-5400 Class II Equipment 
Temperature -65°C to +125 ° C 

MECHANICAL SPECIFICATIONS 
Operating Position 
Input Coupling, rf 
Output Coupling, rf 
Focusing 
Cooling 
Dimensions 
Weight . 
Supply Connections 

Any 
TNC 
TNC 
PPM 

75 CFM forced air 
See outline drawing 

9 lbs. 
Cathode-yellow 
Filament-brown 

Grid-green 
NOTE: Electrode Voltages are with respect to cathode; tube shell at ground 
potential. 

(E FFECTIVE 3-15-64) COPYRIGHT 1964 BY EITEL-MCCULLOUGH . INC PRINTED IN U .S A 
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1.00 

1.00 

HEATER CATHODE 

HEATER 

GRID 

7.73 ± .25 ________ L._ 
4.50 ± .121 

TNC CONNECTORS 

3.625 DIA 

r-----_J _j) 
L 5.65 ± .06 ---+-------- 7.78 ± .015 

CONNECTORS TO FIT 

AMP CAP #832692 OR EQUIV. 

STAINLESS STEEL INSERT I 

NC-28 THO x 1, L /4-20 
. ,2 ONG 4 PLACES 

~ 
~I 

17.68 (MAX.)--------------~ 

.625 
(MAX.) 
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The EM116 is a 2 % duty cycle TWT providing 1.6 kw of power 
over the frequency range of 2.9- 3.1 Ge. This tube is PPM 
focused and of metal-ceramic construction for use in stringent 
environments. 

ELECTRICAL SPECIFICATIONS 

Absolute Ratings 

Filament Voltage 
Pulse Cathode Voltage 
Peak Cathode Current 
Duty Cycle 

Operating and Performance Data 

Filament Voltage 
Filament Current 
Cathode Voltage 
Peak Cathode Current 
Duty Cycle 
Frequency Range 
Small Signal Gain-Minimum 
Saturated Power Out-Minimum 
Saturated Gain-Min imum 

ENVIRONMENTAL SPECIFICATIONS 

Maximum 

7.0 Volts 
-8000 vdc 

2.0 adc 
2% 

6.3 Volts 
3.0 Amperes 

-7500 Vdc 
1.3 adc 

2% 
2.9-3.1 Ge 

36 db 
1.6 kw 
30 db 

Complies with MIL-5400 Class II Equipment 
Temperature -65°C to +125°C 

MECHANICAL SPECIFICATIONS 

Operating Position 
Input Coupling, rf 
Output Coupling, rf 
Focusing 
Cooling 
Dimensions 
Weight . 
Supply Connections 

Any 
TNC 
TNC 
PPM 

75 CFM forced air 
See outline drawing 

9 lbs. 
Cathode-yellow 
Filament-brown 

Grid-green 

NOTE: Electrode Voltages are with respect to cathode; tube shell at ground 
potential. 

(EFFECTIVE 3-15-64) COPYRIGHT 1964 BY EITEL- MCCULLOUGH . INC PRINTED IN US .A 
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2.00 

HEATER CATHODE 

HEATER 
7.73 ::t .25 

TNC CONNECTORS 

L,.65±.06 ---+---7.78 ::!: .015 ------

,,, ± "l 

3.625 DIA 

r-____ l__j) 

17.68 (MAX.) ______________ -

A CONNECTORS TO FIT 
MP CAP #832692 OR EQUIV. 

STAINLESS STEEL INSERT I 

NC-28 THD x II L /4-20 
. " ONG 4 PLACES ~ 



EITEL-McCULL GH. INC. 

The EM118 is a medium-power grid pulse TWT suitable for 
operation in extreme environments. Rated power output of 
500 watts is obtained over the frequency range of 2.7- 2.9 Ge. 

ELECTRICAL SPECIFICATIONS 

Absolute Ratings 

Filament Voltage 
Cathode Voltage 
Peak Cathode Current 
Pulse Grid Voltage 
Duty Cycle 

Operating and Performance Data 

Filament Voltage 
Filament Current 
Cathode Voltage 
Peak Cathode Current 
Pulse Grid Voltage (Beam on) 
Pulse Grid Voltage (Beam off) 
Duty Cycle 
Frequency Range 
Small Signal Gain-Minimum 
Peak Saturated Power Out-Minimum 
Saturated Gain-Minimum 
Grid Capacitance 

(to all other elements) 

ENVIRONMENTAL SPECIFICATIONS 

Maximum 

7.0 Volts 
-5000 Vdc 

1.0 adc 
+400, to -150 vdc 

2% 

6.3 Volts 
3.0 Amperes 
-4700 Vdc 

0.8 adc 
+200 Vdc 
-90 Vdc 

2% 
2. 7- 2.9 Ge 

46 db 
500 w 
40 db 

15 picofds. 

Complies with MIL-5400 Class II Equipment 
Temperature -65° C to +125°C 

MECHANICAL SPECIFICATIONS 

Operating Position 
Input Coupling, rf 
Output Coupling, rf 
Focusing 
Cooling 
Dimensions 
Weight . 
Supply Connections 

Any 
TNC 
TNC 
PPM 

75 CFM forced air 
See out Ii ne drawing 

9 lbs. 
Cathode-yellow 
Filament-brown 

Grid-green 

NOTE: Electrode Voltages are with respect to cathode ; tube she I I at ground 
potential. 

( EFFECTIVE 3-15-64) COPYRlGHT 1964 BY EITEL-MCCULLOUGH . INC PRINTED IN US A 
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2.12 :!: .06 

1.00 

CONNECTORS 
TO FIT AM p CAP 

#832692 OR EQUIV . \ 

\ 
\ ~ HEATER CATHODE 

L HEATER 

GRID 

310 ± .12 J 
16.00 (MAX.) 

7.85 :t .25 

TNC CONNECTORS 

-------f--f--- 1JOIA 
r---u---__J_j I 

L ... 5 ± .o, ---+--:~~---_J 
7.93 :!: .015 

STAINLESS 
¼-20 THO NC -2 B x I STEEL INSERT 

1/2 DEEP 4 PLACES 

.625 
(MAX.) 
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TENTATIVE DATA FOR EIMAC EM-778 TRAVELING WAVE TUBE 

The Eimac 8198 / EM-778 is a ruggedized, ceramic and metal , 
periodic permanent magnet focused, power-amplifier traveling wave 
tube. It is capable of delivering a minimum CW output power of one 
watt throughout the frequency range of 5 .0 to l l .0 gigacycles with a 
nominal small signal gain of 60 decibels. The 8198 / EM-778 is designed 
to opera te under severe environmental extremes of shock, vibration, 
temperature and altitude such as encountered in airborne applications . 

TENTATIVE DAT A 

8198 
EM-778 

TRAVELING WAVE TUBE 

5.0 to 11.0 Ge. 

1 Watt Min. 

60 db Gain 

The use of temperature compensated permanent magnets allows the 8198 / EM-778 
to be operated over a wide temperature range without degradation of performance. Flex­
ible leads provide electrical connections to the tube. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode: Unipotential, oxide coated 
Minimum Heating Time 

Heater : Vol tage 
Current 

Noise Figure 
Minimum Tangential Sensitivity (Broadband) 
M inimum Saturated Output Power 
Frequency Range 
Input and Output Impedance 

MECHANICAL 

Operating Position 
RF Input Coupling 
RF Output Coup! ing 
Focusing 
Cooling . 
Maximum Overall Dimensions 
Net Weight (Including Magnets) 

MAXIMUM RATINGS 

D-C BEAM VOLT AGE* 
D-C FOCUS ELECTRODE VOLTAGE*: 

NEGATIVE WITH RESPECT TO CATHODE 
D-C CATHODE CURRENT 

{Effective 4- 1-62) Copyright 1962 by Eirel -McCullough , Inc Printed in U.S.A . 

60 seconds 
6.3 volts 
0.6 amperes 

25 to 34 decibels 
-50 dbm 

l watt 
5.0 to 11 .0 gigacycles 

50 ohms nominal 

Any 
Type N Female Coaxial Fitting 
Type N Female Coax ial Fitting 

Periodic Permanent Magnet 
Passive Heat Sink 
See Outline Drawing 
4.5 Pounds 

3000 VOLTS 

40 VOLTS 
25 MILLIAMPERES 



- e EM-778 --- ---------------------- --

TYPICAL OPERATING CHARACTERISTICS 

Frequency 
Minimum Output Power 
Small Signal Gain 

D-C Beam Voltage* 
D-C Cathode Current 

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

* All voltages referred to cathode. 

APPLICATION 

5.0 to 11.0 gigacycles 
l .0 watt 
60 decibels 

2900 volts 
23 milliamperes 

-30 volts 
0 milliamperes 

Cooling: The EM-778 is designed to be heat sink cooled by means of the mounting avail­
able and integral with the tube and PPM structure. Under environmental conditions nor­
mally encountered in military equipments, additional cooling will not be required. 

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

Helix: The helix , collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential , with the cathode and focus electrode at appropriate negative poten­
tials. The cathode potential should be maintained wi thin _ l % to insure proper operation . 

Focus Electrode: The focus electrode power supply must be regulated within +- 2 per cent 
to minimize variations in performance. 

Special Applications: For any additional information concerning this tube or its applica­
tion, write to Microwave Product Manager, Eitel-McCullough , Inc. , San Carlos, California. 

ENVIRONMENTAL 

The EM-778 conforms generally with MIL-E-5272C, "Environmental Testing, Aeronautical 
and Associated Equipment, General Specification for," and MIL-E-5400, "Electronic Equip­
ment, Aircraft, General Specification for, " Class II . 

Vibration: l O g to 2000 cps (Curve A of Proc. XI I, MIL-E-5272Cl 

Shock: 25 g , l l --+-- l ms 

Acceleration : Sustained, 25 g 's 

Temperature: -54°C to + 85°C 

Altitude: 70,000 ft. 

NOTE: This data should not be used for final equipment design. 
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EM-778 TYPICAL OPERATING CHARACTERISTICS 

ANOD E VOLT AGE 2900 Vde FOCUS VOLT AGE - 30 V de 
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CONNECTIONS 

l . HEATER -BROWN 

2. CATHODE HEATER-YELLOW 

3. FOCUS ELECTRODE -GREEN 

4. BODY GROUND -BLACK 

165/16 Max. 

15 ¾ Max . 

EM-]]8 

1.275 Norn. 

0 .250 Norn. 

.813+-­
Nom . 

2.156 
Max. 

.915 I 

Max . 

1.830 
Max . 

t 
2¼ Norn. 

l 1·'16 Norn. 



E T L McCULLOUG 
R 

TENTATIVE DATA 

EM-779 
TRAVELING WAVE TUBE 

5.0 to 11 .0 Ge . 

1 Watt Min imum 

30 db Gain 

TENTATIVE DATA FOR EIMAC EM-779 TRAVELING WAVE TUBE 

The Eimac EM-779 is a ruggedized, ceramic and metal, periodic 
permanent magnet focused , power-amplifier t ravel ing wave tube . It 
is capable of delivering a minimum CW output power of one w att 
throughout the frequency range of 5.0 to l l .0 Gigacycles with a 
nominal small signal gain of 30 decibels. The EM-779 is designed to 
operate under severe environmental extremes of shock, vibrat ion, 
temperature and altitude such as encountered in a irborne appl icati ons . 

The use of temperature compensated permanen t magnets allows the EM-779 to be 
operated over a wide temperature range without degradation of perfo rma nce. Flexible 
leads prov ide electrical connections to the tube . 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode : Unipotential, ox ide coated 
Minimum Heating Time 

Heater: Voltage 
Current 

Noise Figure 
Minimum Saturated Output Power 
Frequency Range 
Input and Output Impedance 

MECHANICAL 

Operating Position 
RF Input Coupling 
RF Output Coupling 
Focusing 
Cooling . . 
Maximum Overa ll Dimension s 
Net Weight (Including Magnets) 

MAXIMUM RATINGS 

D-C BEAM VOLTAGE* 
D-C FOCUS ELECTRODE VOLTAGE * : 

NEGATIVE WITH RESPECT TO CATHODE 
D-C CATHODE CURRENT . 

(Effect ive 4- 1-62) Copy right 1962 by Eitel-McCulloug h. Inc . Pr inted in U.S.A . 

60 seconds 
6 .3 volts 
0 .6 amperes 

25 to 34 decibels 
l watt 

5.0 to l l .0 gi gacycles 
50 ohms nominal 

A ny 
Type N Female Coaxial Fitting 
Type N Female Coax ia l Fitting 

Per iodic Perma nent Magnet 
Passive Hea t Sink 
See O ut line Drawing 
2.5 Pou nds 

3000 VOLTS 

40 VOLTS 
25 Ml LLIAMPER ES 



- e EM-779 ------------------------

TYPICAL OPERATING CHARACTERISTICS 

Frequency . 
Min imum Output Power 
Small Signal Gain 

D-C Beam Voltage* 
D-C Cathode Current 

D-C Focus Electrode Voltage * 
D-C Focus Electrode Current . 

* All voltages referred to cathode. 

APPLICATION 

5 .0 to l l .O gigacycles 
1.0 watts 
30 decibels 

2950 volts 
23 milliamperes 

-30 volts 
0 milliamperes 

Cooling: The EM-779 is designed to be heat sink cooled by means of the mounting avail­
able and integral with the tube and PPM structure. Under envi ronmental conditions nor­
mally encountered in military equipments, additional cooling will not be required . 

Cathode: The heater voltage should be ma in tained within -+- 5 per cent of the rated value 
of 6 .3 volts if variations in performance are to be minimized and best tube life obtained. 

Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential , with the cathode and focus electrode at appropriate negative poten­
tia ls. The cathode potentia l should be maintained within -+- l % to insure proper operation. 

Focus Electrode: The focus electrode power supply must be regulated within ± 2 per cent 
to minimize variations in performance. 

Special Applications: For any additiona l information concerning this tube or its applica­
tion, write to Microwave Product Manager, Eitel-McCullough , Inc. , San Carlos, California. 

ENVIRONMENTAL 

The EM-779 conforms generally with MIL-E-5 272C, " Environmental Testing , Aeronautical 
and Associated Equipment, General Specification for," and MIL-E-5400, " Electronic Eq uip­
ment, Aircraft , General Specification for," Class II . 

Vibration: l O g to 2000 cps (Curve A of Proc. XII, MIL-E-5272() 

Shock: 25 g, l l -+- l ms 

Acceleration: Sustained, 25 g ·s 

Temperature: -54 °C to+ 85°C 

Altitude: 70,000 ft. 

NOTE: This data should not be used for final equipment design . 



------------------------e EM-779-
EM-779 TYPICAL OPERA TING CHARACTERISTICS 

ANOD E VOLTAGE 2950 Vdc 

CATHODE CURRENT 23 mAdc 
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CONNECTIONS 

1. HEATER -BROWN 

2. CATHODE HEATER-YELLOW 

3. FOCUS ELECTRODE -GREEN 

4 . BODY GROUND -BLACK 

11 "Norn. 

EM-779 

1.275 Norn. 

.250 Norn. 

l 07/16 Norn. 

2.156 
Max. 

I 

' +~+ I -;.1: .J,, 21;,. 
• • 

11/16 Norn. 

+~ 

~ . f 

Norn . 

I 

+ • 
• r 

• I!) . 
• . 

:@ 
• r 

.t@ . 
~ ~ - , -

.915 
Mox. 

1.830 -
Mox. 



TENTATIVE DATA 

EM-1011 
EITEL-McCULLOUGH, INC. TRAVELING WAVE TUBE 

4.0 to 8.0 Ge. 
SAN CARLOS C-A-IF-ORNIA 

TENTATIVE DATA FOR EIMAC EM-101 1 TRAVELING WAVE TUBE 

The Eimac EM-1011 is an intermed iate-power travel ing wave tube 
amplifier des igned to operate in the 4.0 to 8 .0 Ge frequency range. 
The EM-1011 will provide a m in imum saturated power output of l watt 
over this frequency range with a nominal small signal ga in of 30 db. 

1 Watt Min. 

30 db Gain 

The EM-1011 features rugged ceramic and metal construct ion and focusi ng is pro­
vided by built-in periodic permanent magnets. These magnets are fu ll y temperature com­
pensated to allow operation from -55°C to + 85°C. No add itional cooling is req uired at 
these temperatures due to the integral heat sink / mounting flange suppl ied w ith the tube . 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode : Unipotential, oxide coated 
Minimum Heating Time 

Heater: Voltage 
Current 

Noise Figure 
Minimum Saturated Output Power 
Frequency Range 
Input and Output Impedance 

MECHANICAL 

Operating Position 
RF Input Coupling 
RF Output Coup I ing 
Focusing 
Cooling . 
Maximum Overall Dimensions 
Net Weight (Including Magnets) 

MAXIMUM RA TINGS 

D-C BEAM VOLTAGE* 
D-C FOCUS ELECTRODE VOLTAGE* : 

NEGATIVE WITH RESPECT TO CATHODE 
D-C CA THODE CURRENT . 

(Effective 4-1 -62) Copyright 1962 by Eitel-McCullough , Inc . Pr inted in U.S .A. 

60 seconds 
6 .3 volts 
0 .6 amperes 

25 to 34 deci bels 
l watt 

4.0 to 8.0 gigacycles 
50 ohms nom inal 

Any 
Type N Female Coax ia l Fitt ing 
Type N Fema le Coax ia l Fitt ing 

Period ic Permanent Magnet 
Passive Heat Sink 
See Outline Drawing 
2.5 Pounds 

2600 VOLTS 

40 VOLTS 
30 MILLIAMPERES 



-e EM-1011------------------------

TYPICAL OPERATING CHARACTERISTICS 

Frequency 
Minimum Output Power 
Small Signal Gain 

D-C Beam Voltage * 
D-C Cathode Current 

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

* Al I voltages referred to cathode. 

APPLICATION 

4.0 to 8.0 gigacycles 
l .0 watt 
30 decibels 

2550 volts 
28 milliamperes 

-30 volts 
0 milliamperes 

Cooling: The EM-1011 is designed to be heat sink cooled by means of the mounting avail­
able and integral with the tube and PPM structure. Under environmental conditions nor­
mally encountered in military equipments, additional cooling will not be required. 

Cathode: The heater vol tage should be maintained within -+- 5 per cent of the rated value 
of 6 .3 volts if variations in performance are to be minimized and best tube life obtained. 

Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten­
tials. The cathode potential should be maintained within -+- 1 % to insure proper operation. 

Focus Electrode: The focus electrode power supply must be regulated within -+- 2 per cent 
to minimize variations in performance. 

Special Applications: For any additional information concerning this tube or its applica­
tion , write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 

ENVIRONMENTAL 

The EM-1011 conforms generally with MIL-E-5272C, "Environmental Testing , Aeronautical 
and Associated Equipment, General Specification for," and MIL-E-5400, "Electronic Equip­
ment, Aircraft , General Specification for, " Class II. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272() 

Shock: 25 g, 1 l -+- l ms 

Acceleration: Sustained, 25 g 's 

Temperature: -54°C to + 85°C 

Altitude: 70,000 ft . 

NOTE: This data should not be used for final equipment design. 



-----------------------e EM-1011-
EM-1011 TYPICAL OPERATING CHARACTERISTICS 

ANODE VOLTAGE 2550 Vdc FOCUS VOLT AGE -30 Vdc 

CATHODE CURRENT 28 mAdc FILAMENT VOLT.A.GE 6.3 Voe 
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CONNECTIONS 

1. HEATER - BROWN 

2. CATHODE HEATER-YELLOW 

3. FOCUS ELECTRODE -GREEN 

4. BODY GROUND -BLACK 

11" Norn . 

EM-1011 

1.275 Norn. 

.250 Norn. 

l 0 7/16 Norn. 

2.156 
Max. 

.915 
Max. 

1.830 
Max . 

2 1/ 4 Norn. 

1116 Norn. t 



TENTATIVE DAT A 

EM-1016 
EITEL-McCULLOUGH, INC. TRAVELING WA VE TUBE 

4.0 to 8.0 Ge. 
S A N C A R L O 5 C A L u R N A 

3 Watts Min. 

30 db Gain 

TENTATIVE DATA FOR EIMAC EM-1016 TRAVELING WAVE TUBE 

The Eimac EM-1016 is an intermedia te-power t ra veling wave tube 
amplifier designed to operate in the 4 .0 to 8.0 Ge frequency range . 
The EM-1016 will provide a minimum satura ted power output of 3 
watts over this frequency range with a nominal smal l signal gain of 
30 db. 

The EM- l O 16 features rugged ceram ic and metal construction and focusing is pro­
v ided by built-in periodic permanent magnets . These magnets are fully temperature com­
pensated to allow operat ion from - 55°C to + 85°C. No additional cooling is requ ired at 
these temperatures due to the integral heat sink / mounting flange supplied with the tube. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode : Unipotent ial , oxide coated 
Minimum Heating Time 

Heater: Voltage 
Current 

Noise Figure 
M inimum Tangential Sensitivity (Broadband) 
Minimum Saturated Output Power 
Frequency Range 
Input and Output Impedance 

MECHANICAL 

Operating Position 
RF Input Coupling 
RF Output Coupling 
Focusing 
Cooling . 
Max imum Overall Dimensions 
Net Weight (Including Magnets) 

MAXIMUM RATINGS 

D-C BEAM VOLTAGE* 
D-C FOCUS ELECTRODE VOLT AGE:* 

NEGATIVE WITH RESPECT TO CATHODE 
D-C CATHODE CURRENT 

(Effect ive 4-1-62) Copy dght 1962 by Eitel-McCullough, Inc. Printed in U.S .A. 

60 seconds 
6.3 volts 
0 .6 amperes 

25 to 34 decibels 
-50 dbm 

3 watts 
4.0 to 8.0 gigacycles 

50 ohms nom inal 

Any 
Type N Female Coax ial Fitt ing 
Type N Fema le Coaxia l Fitting 

Periodic Permanent Mag net 
Pass ive Heat Sink 
See Outline Drawing 
2.5 Pounds 

2600 VOLTS 

50 VOLTS 
40 MILLIAMPERES 



-e EM-1016------------------------

TYPICAL OPERATING CHARACTERISTICS 

Frequency 
Minimum Output Power 
Small Signal Gain 

D-C Beam Voltage* 
D-C Cathode Current 

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

* All voltages referred to cathode. 

APPLICATION 

4.0 to 8.0 gigacycles 
3.0 watts 
30 decibels 

2550 volts 
35 milliamperes 

-40 volts 
0 milliamperes 

Cooling: The EM-1016 is designed to be heat sink cooled by means of the mounting avail­
able and integral with the tube and PPM structure. Under environmental conditions nor­
mally encountered in military equipments, additional cooling will not be required. 

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

Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential , with the cathode and focus electrode at appropriate negative poten­
tials. The cathode potential should be maintained within + 1 % to insure proper operation. 

Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 

Special Applications: For any additional information concerning this tube or its applica­
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 

ENVIRONMENTAL 

The EM-1016 conforms generally with MIL-E-5272C, "Environmental Testing, Aeronautical 
and Associated Equipment, General Specification for," and MIL-E-5400, "Electronic Equip­
ment, Aircraft, General Specification for," Class II. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272Cl 

Shock: 25 g, 11 + 1 ms 

Acceleration: Susta ined, 25 g 's 

Temperature: -54°C to+ 85°C 

Altitude: 70,000 ft . 

NOTE: This data should not be used for final equipment design . 



-----------------------0 EM-1016 -
EM-1016 TYPICAL OPERA TING CHARACTERISTICS 

ANODE VOLTAGE 2550 Vdc FOCUS VOLTAGE -40 Vdc 
CATHODE CURRENT 35 mAdc FILAMENT VOLTAGE 6 3 V 
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CONN ECTIONS 

1. HEATER -BROWN 

2. CATHODE HEATER-YELLOW 

3. FOCUS ELECTRODE -GREEN 

4. BODY GROUND -BLACK 

11' 'Norn . 

EM-1016 

l.275 Norn . 

.250 Norn. 

l 07/i b Norn. 

2.156 
Max. 
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+~+ t ~t;, _Lo, 
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1 11,b No 
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EITEL-McCULLOUGH, INC. 
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TENTATIVE DATA FOR EIMAC EM-1025 TRAVELING WAVE TUBE 

The Eimac EM-1025 now offers performance over a frequency 
range that previously required two or more tubes to duplicate, provid­
ing l watt saturated power output from 4.0 to 12.0 gigacycles with 
40 db gain! This tube is focused by light weight, periodic permanent 
magnets and utilizes proven ceramic and metal construction to insure 
reliab le operation over a wide range of environments. The integral 
heat sink/ mounting flange allows operation to + 85°C without addi­
tional cooling. 

APPLICATIONS: 

TENTATIVE DATA 

EM-1025 
TRAVELING WAVE TUBE 

4.0 to 12.0 Ge. 

1 Watt Min. 

40 db Gain 

Wide bandwidth, high power output and high gain make the EM-1025 ideally suited 
for signal generators, power amplifier units or any application where these characteristics 
are required. In addition, the tube can be adapted to frequency-multiplier applications. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode: Unipotential, oxide coated 
Minimum Heat ing Time 

Heater: Voltage 
Current 

Noise Figure 
Minimum Tangential Sensitivity (Broadband) 
Minimum Saturated Output Power 
Frequency Range 
Input and Output Impedance 

MECHANICAL 

Operating Position 
RF Input Coupling 
RF Output Coupling 
Focusing 
Cooling . 
Maximum Overall Dimensions 
Net Weight (Including Magnets) 

(Effective 4-1-62} Copyright I 962 by Ei tel -McCullough , Inc. Pr inted in U.S.A. 

60 seconds 
6 .3 volts 
0.6 amperes 

25 to 34 decibels 
-50 dbm 
1 watt 

4.0 to l 2.0 gigacycles 
50 ohms nominal 

Any 
Type N Female Coaxial Fitting 
Type N Female Coaxia l Fitting 

Periodic Permanent Magnet 
Passive Heat Sink 
See Outline Drawing 
4 .5 Pounds 



- e EM-1025 -----------------------

MAXIMUM RATINGS 

D-C BEAM VOLT AGE* 
D-C FOCUS ELECTRODE VOLT AGE:* 

NEGATIVE WITH RESPECT TO CATHODE 
D-C CATHODE CURRENT 

TYPICAL OPERATING CHARACTERISTICS 

Frequency 
Minimum Output Power 
Small Signal Gain 

D-C Beam Voltage* 
D-C Cathode Current 

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

* All voltages referred to cathode. 

APPLICATION 

3000 VOLTS 

40 VOLTS 
25 MILLIAMPERES 

4.0 to 12.0 gigacycles 
l.O watt 
40 decibels 

2900 volts 
23 milliamperes 

-30 volts 
0 milliamperes 

Cooling: The EM- l 025 is designed to be heat sink cooled by means of the mounting avail­
able and integral with the tube and PPM structure. Under environmental conditions nor­
mally encountered in military equipments, additional cooling will not be required. 

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

Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten­
tials. The cathode potential should be maintained within-+- l % to insure proper operation. 

Focus Electrode: The focus electrode power supply must be regulated within -+- 2 per cent 
to minimize variations in performance. 

Special Applications: For any additional information concerning this tube or its applica­
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 

ENVIRONMENTAL 

The EM- l 025 conforms generally with MIL-E-5272C, "Environmental Testing, Aeronautical 
and Associated Equipment, General Specification for," and MIL-E-5400, "Electronic Equip­
ment, Aircraft, General Specification for," Class II. 

Vibration: l O g to 2000 cps (Curve A of Proc. XII, MIL-E-5272Cl 

Shock: 25 g, l l -+- l ms 

Acceleration: Sustained, 25 g's 

Temperature: -54°C to+ 85°C 

Altitude: 70,000 ft. 

NOTE: This data should not be used for final equipment design. 
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EM-1025 TYPICAL OPERATING CHARACTERISTICS 

ANODE VOLTAGE 2900 Vdc FOCUS VO LT AGE -30 Vdc 
CATHODE CURRENT 23 mAdc FILAMENT VOLTAGE 6.3 V 
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CONN ECTIONS 

1. HEATER -BROWN 

2. CATHODE HEATER-YELLOW 

3. FOCUS ELECTRODE -GREEN 

4. BODY GROUND -BLACK 

165/1 b Max. 

15 ¾ Max. 

EM-1025 

1.275 Norn . 

0.250 Norn. 

2.156 
Max. 

·1 

I 
·I 

I I 

I ·I 
I 

.915 I 

Max . 

1.830 
Max . 

t 
2¼ Norn. 

11/ib Norn. 



EITEL-McCULLOUGH, INC. 
SAN CARLOS, CALIFORNIA 

TENTATIVE DATA FOR EIMAC EM-1031 TRAVELING WAVE TUBE 

The Eimac EM-1031 is a very rugged, light weight power-amplifier 
traveling wave tube designed to operate under severe environmental 
extremes of shock, vibration, altitude and temperature. The EM-1031 
utilizes ceramic and metal construction and is focused by a fully tem­
perature-compensated periodic permanent magnet array . This tube will 
provide a minimum output power of 5 watts CW over the frequency 
range of 7.0 to 11.0 Ge with a nominal small signal gain of 30 db. 

TENTATIVE DATA 

EM-1031 
TRAVELING WAVE TUBE 

7.0 to 11.0 Ge. 

5 Watts Min . 

30 db Gain 

The integral heat sink 'mounting f1ange allows operation to ambient temperatures 
of + 85°C without additional cooling. Flexible leads provide electrical connections to the 
tube. The integral heat sink/ mounting f1ange permits this high temperature operation 
without additional cooling required for most applications. 

APPLICATIONS: 

Wide bandwidth, high power output and high gain make the EM-1031 ideally suited 
for radar augmentat ion or ECM applications in high performance aircraft or missile 
systems. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode : Unipotential, oxide coated 
Minimum Heating Time 

Heater: Voltage 
Current 

Noise Figure 
Minimum Tangential Sensitivity (Broadband) 
Minimum Saturated Output Power 
Frequency Range 
Input and Out put Impedance 

MECHANICAL 

Operating Position 
RF Input Coupling 
RF Output Coupling 
Focusing 
Cooling . 
Maximum Overall Dimensions 
Net Weight (Including Magnets) 

(Effect ive 4-1-621 Co pyrig h t 1962 by Eile l- Mc(u llough . Inc. Pri n ted in U.S.A . 

60 seconds 

6.3 volts 
0.6 amperes 

25 to 34 decibels 
-50 dbm 

5 watts 
7.0 to 11.0 gigacycles 

50 ohms nom inal 

Any 
Type N Female Coaxial Fitting 
Type N Female Coaxial Fitting 

Periodic Permanent Magnet 
Passive Heat Sin k 
See Outline Drawing 
4.5 Pounds 
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MAXIMUM RATINGS 

D-C BEAM VOLTAGE* 
D-C FOCUS ELECTRODE VOLT AGE:* 

NEGATIVE WITH RESPECT TO CA THODE 
D-C CATHODE CURRENT 

TYPICAL OPERATING CHARACTERISTICS 

Frequency 
Minimum Output Power 
Small Signal Gain 

D-C Beam Voltage* 
D-C Cathode Current 

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

* Al I voltages referred to cathode. 

APPLICATION 

3400 VOLTS 

40 VOLTS 
40 MILLIAMPERES 

7.0 to 11.0 gigacycles 
5.0 watts 
30 decibels 

3350 volts 
34 milliamperes 

-30 volts 
0 milliamperes 

Cooling: The EM-1031 is designed to be heat sink cooled by means of the mounting avail­
able and integral with the tube and PPM structure. Under environmental conditions nor­
mally encountered in military equipments, additional cooling will not be required. 

Cathode: The heater voltage should be maintained within -1- 5 per cent of the rated value 
of 6 3 volts if variations in performance are to be minimized and best tube life obtained. 

Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten­
tials . The cathode potential should be maintained within -t- 1 % to insure proper operation. 

Focus Electrode: The focus electrode power supply must be regulated within -t- 2 per cent 
to minimize variations in performance. 

Special Applications: For any additional information concerning this tube or its applica­
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 

The EM-1031 conforms generally with MIL-E-5272C, "Environmental Testing, Aeronautical 
and Associated Equipment, General Specification for ," and MIL-E-5400, "Electronic Equip­
ment , Aircraft , General Specification for," Class II. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272() 

Shock: 25 g, 11 -+- 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: -54 °C to + 85°C 

Altitude: 70,000 ft . 

NOTE: This data should not be used for final equipment design. 
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EM-1031 TYPICAL OPERATING CHARACTERISTICS 
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CONNECTIONS 

1. HEATER -BROWN 

2. CATHODE HEATER-YELLOW 

3. FOCUS ELECTRODE -GREEN 

4. BODY GROUND -BLACK 

11' 'Norn . 

EM-1031 

1.275 Norn. 

.250 Norn. 

107/16 Norn . 

t 

2.156 
Max. 

+~+ l f 
:~ ..l 2¼ Norn. 

• • 

11/1 6 Norn . 
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~ t 
I:!) . t 
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Max. 
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EIMAC 

TENTATIVE DATA FOR EIMAC EM1046 TRAVELING WAVE TUBE 

The EIMAC EM1046 is a ruggedized, ceramic and metal, periodic 
permanent magnet focused, power-amplifier traveling wave tube. It is 
capable of delivering a minimum CW output power of 1 watt throughout 
the frequency range of 8.0 to 12.0 gigahertz with a nominal small signal 
gain of 30 decibels. The EM1046 is designed to operate under severe 
environmental extremes of shock, vibration, temperature and altitude such 
as encountered in airborne applications. 

The use of temperature compensated permanent magnets allows the 
EM1046 to be operated over a wide temperature range without degradation 
of performance. Flexible leads provide electrical connections to the tube. 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Cathode: Unipotential, oxide coated 
Minimum Heating Time -

Heater : Voltage 
Current 

Noise Figure -

Tentative Data 

EM1046 
TRAVELING WAVE TUBE 

8.0 to 12.0 GHz 
1 Watt Min. 
30 db Gain 

60 seconds 

6.3 volts 
0.6 amperes 

25 to 34 decibels 

-50 dbm 

1 watt 

Minimum Tangential Sensitivity ( Broadband ) 

Minimum Saturated Output Power -
Frequency Range - - 8.0 to 12.0 gigahertz 
Input and Output Impedence 

MECHANICAL 

Operating Position 

RF Input Coupling 

RF Output Coupling 
Focusing 
Cooling 

Maximum Overall Dimensions -
Net Weight (Including Magnets) 

MAXIMUM RATINGS 
DC Beam Voltage* 

DC Focus Electrode Voltage * : 
Negative with respect to Cathode 

DC Cathode Current -

(Effective 4-15-66) Copyright 1962, 1966 by Varian Associates 

50 ohms nominal 

- Any 
- Type N Female Coaxial Fitting 

- Type N Female Coaxial Fitting 
Periodic Permanent Magnet 

- Passive Heat Sink 
See Outline Drawing 

2.5 Pounds 

3000 volts 

- 40 volts 

25 milliamperes 

Printed in U.S.A. 
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TYPICAL OPERA TING CHARACTERISTICS 

Frequency 

Minimum Output Power 

Small Signal Gain 

DC Beam Voltage* 

DC Cathode Current -

DC Focus Electrode Voltage* -

DC Focus Electrode Current -

* All voltages referred to cathode. 

8.0 to 12.0 gigahertz 

1.0 watt 

30 decibels 

2950 volts 

23 milliamperes 

-30 volts 

0 milliamperes 

APPLICATION 

Cooling: The EM1046 is designed to be heat sink cooled by means of the mounting available and 
integral with the tube and PPM structure. Under environmental conditions normally encountered in 
military equipments, additional cooling will not be required. 

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

Helix: The helix, collector and anode are internally connected to the tube body and are operated at 
the same potential. Therefore, it is often convenient to operate these elements at chassis potential, 
with the cathode and focus electrode at appropriate negative potentials. The cathode potential 
should be maintained within ± 1 per cent to insure proper operation. 

Focus Electrode: The focus electrode power supply must be regulated within ±2 per cent to mini­
mize variations in performance. 

Special Applications: For any additional information concerning this tube or its application, write 
to Microwave Product Manager, EIMAC, Division of Varian, 301 Industrial Way, San Carlos, Calif. 

ENVIRONMENTAL 

The EM1046 conforms generally with MIL-E-5272C, "Environmental Testing, Aeronautical 
and Associated Equipment, General Specification for," and MIL-E-5400, "Electronic Equipment, Air­
craft, General Specification for," Class II. 

Vibration 

Shock 

Acceleration -

Temperature 

Altitude -

- 10 g to 2000 Hz (Curve A of Proc. XII, MIL-E-5272C) 

25 g, 11 ±1 ms 

Sustained, 25 g's 

- -54°C to +85°C 

70,000 ft. 

Note: This data should not be used for final equipment design. 
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EM-1046 TYPICAL OPERATING CHARACTERISTICS 
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CONNECTIONS 

l. HEATER -BROWN 

2. CATHODE HEATER-YELLOW 

3. FOCUS ELECTRODE -GREEN 

4. BODY GROUND -BLACK 

11" Norn. 

EM-1046 

1.275 Norn. 

.250 Norn. 

107/1 6 Norn. 

2.156 
Max. 

.. 

.915 
Mox. 

1.830 
Max . 

2¼ Norn. 

l 1/1 6Norn. t 

f 



TENTATIVE DAT A 

EM-1050 
EITEL-McCULLOUGH, INC. TRAVELING WAVE TUBE 

8.0 to 12.0 Ge. 
SAN CARL.OS CAL fC,RN A 

3 Watts Min. 

60 db Gain 

TENTATIVE DATA FOR EIMAC EM-1050 TRAVELING WAVE TUBE 

The Eimac EM-1050 is an intermediate-power traveling wave tube 
amplifier designed to operate in the 8.0 to 12.0 Ge frequency range. 
The EM-1050 will provide a m1n1mum saturated power output of 3 
watts over this frequency range with a nominal small signal gain 
of 60 db. 

The EM-1050 features rugged ceramic and metal construction and focusing is pro­
vided by built-in periodic permanent magnets . These magnets are fully temperature com­
pensated to allow operation from -55 to + 85°C. No additional cooling is required at 
these temperatures due to the integral heat sink / mounting flange supplied with the tube. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode : Unipotential , oxide coated 
Minimum Heating Time 

Heater Voltage 
Current 

Noise Figure 
Minimum Tangential Sensitivity (Broadband) 
Minimum Saturated Output Power 
Frequency Range 
Input and Output Impedance 

MECHANICAL 

Operating Position 
RF Input Coupling 
RF Output Coupling 
Focusing 
Cooling . . . . . 
Maximum Overall Dimensions 
Net Weight (Including Magnets) 

MAXIMUM RATINGS 
D-C BEAM VOLT AGE * 
D-C FOCUS ELECTRODE VOLT AGE * 

NEGATIVE WITH RESPECT TO CATHODE 
D-C CA THODE CURRENT 

!Effective 4-1-62) Copyright 1962 by Eitel-McCullough , Inc. Printed in U.S.A. 

60 seconds 
6.3 volts 
0.6 amperes 

25 to 34 decibels 
-50 dbm 

3 watts 
8.0 to 12.0 gigacycles 

50 ohms nominal 

Any 
Type N Female Coaxial Fitting 
Type N Female Coa xia l Fitting 

Periodic Permanent Magnet 
Passive Heat Sink 
See Outline Drawing 
4.5 Pounds 

3500 VOLTS 

50 VOLTS 
30 MILLIAMPERES 
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TYPICAL OPERATING CHARACTERISTICS 

Frequency 
Minimum Output Power 
Small Signal Gain 

D-C Beam Voltage* 
D-C Cathode Current 

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

* All voltages referred to cathode . 

APPLICATION 

8.0 to 12.0 gigacycles 
3.0 watts 
60 decibels 

3300 volts 
28 milliamperes 

-40 volts 
0 milliamperes 

Cooling: The EM-1050 is designed to be heat sink cooled by means of the mounting avail­
able and integral with the tube and PPM structure. Under environmental conditions nor­
mally encountered in military equipments, additional cooling will not be required. 

Cathode: The heater voltage should be maintained within-+- 5 per cent of the rated value 
of 6 .3 volts if variations in performance are to be minimized and best tube life obtained. 

Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten­
tials. The cathode potential should be maintained within-+- l % to insure proper operation. 

Focus Electrode: The focus electrode power supply must be regulated within -+- 2 per cent 
to minimize variations in performance. 

Special Applications: For any additional information concerning this tube or its applica­
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California . 

ENVIRONMENTAL 

The EM-1050 conforms generally with MIL-E-5272C, "Environmental Testing, Areonautical 
and Associated Equipment, General Specifkation for," and MIL-E-5400, "Electronic Equip­
ment, Aircraft, General Specifkation for," Class II. 

Vibration: l O g to 2000 cps (Curve A of Proc. XII, MIL-E-5272() 

Shock: 25 g, 11 -+- l ms 

Acceleration: Sustained, 25 g 's 

Temperature: -54 °C to + 85°C 

Altitude: 70,000 ft. 

NOTE: This data should not be used for final equipment design. 
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CONNECTIONS 

1. HEATER -BROWN 

2. CATHODE HEATER- YELLOW 

3. FOCUS ELECTRODE -GREEN 

4. BODY GROUND -BLACK 

fM-1050 

1.275 Norn. 

0.250 Norn. 

110 Max . 

15 ¾ Max. 

.8131--­
Nom. 

2.156 
Max. 
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EIMAC 

TENTATIVE DATA FOR EIMAC EM1051 TRAVELING WAVE TUBE 

The EIMAC EM1051 is a very rugged, light weight power-amplifier 
traveling wave tube designed to operate under severe environmental 
extremes of shock, vibration, altitude and temperature. The EM1051 utilizes 
ceramic and metal construction and is focused by a fully temperature­
compensated periodic permanent magnet array. This tube will provide a 
minimum output power of 3 watts CW over the frequency range of 8.0 to 
12.0 GHz with a nominal small signal gain of 30 db. 

The integral heat sink/mounting flange allows operation to ambient 
temperatures of + 85 °C without additional cooling. Flexible leads provide 
electrical connections to the tube. 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Cathode : Unipotential, oxide coated 
Minimum Heating Time -

Heater: Voltage 
Current 

Noise Figure -

Tentative Data 

EM1051 
TRAVELING WAVE TUBE 

8.0 to 12.0 GHz 
3 Watts Min. 
30 db Gain 

60 seconds 

6.3 volts 
0.6 amperes 

25 to 34 decibels 

-50 dbm 
3 watts 

Minimum Tangential Sensitivity ( Broadband ) 

Minimum Saturated Output Power -
Frequency Range - - 8.0 to 12.0 gigahertz 
Input and Output Impedence 

MECHANICAL 

Operating Position 
RF Input Coupling 
RF Output Coupling 
Focusing 

Cooling 

Maximum Overall Dimensions -

Net Weight ( Including Magnets) 

MAXIMUM RATINGS 
DC Beam Voltage * 
DC Focus Electrode Voltage*: 

Negative with respect to Cathode 

DC Cathode Current -

(Effective 4-15-66) Copyright 1962, 1966 by Varian Associates 

50 ohms nominal 

- Any 
- Type N Female Coaxial Fittir,g 
- Type N Female Coaxial Fitting 

Periodic Permanent Magnet 

- Passive Heat Sink 

See Outline Drawing 

2.5 Pounds 

3500 volts 

50 volts 

30 milliamperes 

Printed in U.S.A. 
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TYPICAL OPERATING CHARACTERISTICS 

Frequency 

Minimum Output Power 

Small Signal Gain 

DC Beam Voltage* 

DC Cathode Current -

DC Focus Electrode Voltage* -

DC Focus Electrode Current -

* All voltages referred to cathode. 

8.0 to 12.0 gigahertz 

3.0 watts 

30 decibels 

3300 volts 

28 milliamperes 

-40 volts 

0 milliamperes 

APPLICATION 

Cooling: The EM1051 is designed to be heat sink cooled by means of the mounting available and 
integral with the tube and PPM structure. Under environmental conditions normally encountered in 
military equipments , additional cooling will not be required. 

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

Helix: The helix, collector and anode are internally connected to the tube body and are operated at 
the same potential. Therefore , it is often convenient to operate these elements at chassis potential, 
with the cathode and focus electrode at appropriate negative potentials. The cathode potential 
should be maintained within ±1 per cent to insure proper operation. 

Focus Electrode : The focus electrode power supply must be regulated within ±2 per cent to mini­
mize variations in performance. 

Special Applications: For any additional information concerning this tube or its application, write 
to Microwave Product Manager, EIMAC, Division of Varian , 301 Industrial Way, San Carlos, Calif. 

ENVIRONMENTAL 

The EM1051 conforms generally with MIL-E-5272C, "Environmental Testing, Aeronautical 
and Associated Equipment, General Specification for ," and MIL-E-5400, "Electronic Equipment, Air­
craft, General Specification for," Class II. 

Vibration 

Shock 

Acceleration -

Temperature 

Altitude -

- 10 g to 2000 Hz (Curve A of Proc. XII , MIL-E-5272C) 

25 g, 11 ±1 ms 

Sustained, 25 g's 

- -54°C to +85°C 

70,000 ft. 

Note: This data should not be used for final equipment design. 
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CONNECTIONS 

l. HEATER -BROWN 

2. CATHODE HEATER-YELLOW 

3 . FOCUS ELECTRODE -GREEN 

4. BODY GROUND -BLACK 

11 " Norn . 

EM-1051 

l.275 Norn. 

.250 Norn . 

107/ 16 Norn. 

2.156 
Max. 

.9 15 
Mox . 

1.830 
Mox . 

2 ¼ Norn . 

11
/1 6 Norn. t 
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TENTATIVE DATA FOR EIMAC X-1021 TRAVELING WAVE TUBE 

The Eimac X- l 021 is a C-Band, ruggedized, light weight power 
amplifier traveling wave tube designed to operate under severe en­
vironmental extremes of shock, vibration, altitude and temperatu res. 
The X- l 021 utilizes ceramic and metal construction and is focused by 
a fully temperature-compensated periodic permanent magnet array. 
This tube will provide a minimum output power of l 0 watts and 40 db 
gain over the frequency range of 4.0 to 8.0 Ge. 

APPLICATIONS 

TENTATIVE DATA 

X-1021 TWT 
4.0-8.0 GC 

40 db Gain 

The all ceramic-metal design coupled with a temperature compensated periodic per­
manent magnet array enables the X- l 021 to perform under adverse environmental con­
d itions while heat sink cooling provides an improved form factor for equipment design, 
making it an excellent choice for power amplification in augmenta t ion or ECM systems 
in high performance aircraft, rocket or missile applications. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode. Unipotential, dispenser type 
Minimum Heating Time 

Heater: Voltage 
Current . 

Noise Figure 
Minimum Saturated Output Power 
Minimum Saturated Gain 
Frequency Range 
Input and Output Impedance 

MECHANICAL 

Operating Position 
RF Input Coupling . 
RF Output Coupling 
Focusing . 
Cooling 
Maximum Overall Dimensions 
Net Weight (Including Magnets) 

Effective 1 August 1 962 

120 seconds 
6.3 volts 

1.2 amperes 
35 decibels 
10 watts 
40 db 

4.0 to 8.0 gigacycles 
50 ohms nominal 

Any 
Type N Female Coaxial Fitting 
Type N Female Coaxial Fitting 
Periodic Permanent Magnet 
Heat Sink and/ or Forced Air 
See Outline Drawing 
3.5 Pounds 
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MAXIMUM RATINGS 

D-C Beam Voltage* 
D-C Focus Electrode Voltage*: 

Negative with respect to cathode 
(al For CW Operation . 
(bl For maximum current control 

D-C Cathode Current . 

TYPICAL OPERATING CHARACTERISTICS 

Frequency 
Minimum Output Power 
Minimum Saturated Gain 

D-C Beam Voltage* 
D-C Cathode Current 

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

* Al I voltages referred to cathode 

APPLICATION 

2900 volts 

40 volts 
400 volts 

90 milliamperes 

4.0 to 8.0 gigacycles 
l O watts 
40 decibels 

2850 volts 
80 milliamperes 

-30 volts 
1.0 milliamperes 

Cooling: The X- l 021 is designed to be cooled by means of conduction to the mounting 
flange integral with the tube and PPM structure, or by forced air directed across the 
collector. Adequate cooling is determined when the envelope temperature is maintained 
below 250° F by thermocouple measurements at monitoring point indicated. 

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

HELIX: The helix, collector and anode are internally connected to the tube body and are op­
erated at the same potential. Therefore, it is often convenient to operate these elements at 
chassis potential, with the cathode and focus electrode at appropriate negative potentials. 

Focus Electrode: The focus electrode power supply must be regulated within + 2 percent 
to minimize variations in performance. This electrode may be used as a cathode current 
control electrode, within the limits of the maximum ratings listed above. 

Special Applications: For any additional information concerning this tube or its application, 
write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California, 
Telephone l Ytell l -1451, Cable: EIMAC. 
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12 975 
Norn . 

CONNECTIONS 

I. HEATER 

12.420 
Norn. 

2 Norn . 

-BROWN 

2 . CATHODE HEATER -YELLOW 

3 . FOCUS ELECTRODE -GREEN 

4 . BODY GROUND -BLACK 

X 1021 

1830 
Max. . 

t 

+ 

+ 

+ 

+ 

.. 
+ 

+ 

+ 

1.270 Max. . 
I. Min. 

E nvelol)e Tern!)eroture 
Monitor ing__fQ_filt 

I 
lis Norn . 

2¼ Norn . 

' 1.890 

t 
[ 

.260 Mox. 



TENTATI VE DATA SHEET TRAVELING WAVE TU BE Xl059 

DESCRIPTION 

The Xl0 59 is a ruggedized , C-Band, octave bandwidth Travle ing Wave Tube 
with metal -ceramic construction capable of operation under severe envi r­
onme nts. Focusing i s accomplished by a fully temperature compensated 
magnet array. This tube may be used in serrodyning applications. 

ELECTRICAL SPECIFICATI ONS : 

Absolu t e Rot i ng s 

Filament Voltage 
Filame nt Current 
Helix Current 
Helix Voltage 
Cathode Current 
Co ntrol Grid Vol tage 
Anode Voltage 
Anode Current 
Dut y Cycle 
Beam Power Output - - - - -
Input Power, rf - - - - - -
P ower Refl ected From Load 
Temperature, Body - - - -
Temperature, Collector - - - - - -
Ambient Temperature - - - - - - -
Cathode Warm-Up - - - - - -
Altitude - - - - - - - - -

Ope rat ing and Pe rfo rman ce Dato 

Filament Voltage 
Filament Current 
Helix Voltage 
Cathode Current 
Control Grid Voltage 
Control Grid Current 
Anode Voltage 
Anode Current 
Serrodyne Voltage 
Duty Cycle 
Frequency Range 
Small Signal Gain -- Minimum - - -

- - Typical - - - -

Maximum M inimum 

6. 7 
1.5 
7.0 

+ 2600 
30.0 

-150 
__1_ 200 
0. 250 

cw 
78 
20 

5 
+ 175 
t- 1 75 
+ 120 

70,000 

5. 9 V 
- A 
- mAdc 
- Vdc 
- mAdc 
0 Vdc 
0 Vdc 
- mAdc 

- w 
- dbm 
- w 

? C 
o C 

~54 ° C 
60 Seconds 

- ft 

6. 3 V 
0 .9 A 

+ 2500 Vdc 
30 mAdc 

0 Vdc 
0 mAdc 

0 to 200 Vdc 
0.250 mAdc 

105-115 Vdc 
cw 

4.0 - 8.0 Ge 
33 db 

Saturated Power Out--Minimum - - -
38 db 
2W 

--Typical - - -
Output VSWR (C old ) - - - - - - -
Input VSWR (Cold) - - - - - - -
Input and Output Impedance - - - - - -

3W 
2. 5:1 
2.0:1 

50 ohms 

Effective 3-4-64 © Copyright 1964 by Eitel-McCullough, Inc. P rinted in U. S.A . 

X1059 
TRAVELING WAVE TUBE 

4.0-8.0 Ge 
2 WATT MIN. 

38 db SMALL SIGNAL GAIN 
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ENVIRONMENT AL SPECIFICATIONS: 

The Xl 059 confor ms to MIL-E-5400 

Vibration 
Shock - - - -
Temper ature 
Alt itude - - -

MECHANICAL SPECIFICATIONS : 

Oper a ting Position 
Input Coupling, rf 
Output Coupling, rf 
Focusi ng - - -
Cooling 
Di mensions 
We ight - - -
H. V. Leads 

APPLICATION NOTES: 

ALL VOLTAGES ARE WITH RESPECT TO CATHODE. 

- #22 AWG 

10 g's to 2000 cps 
15 g's (11 r 1 msec) 

-54 °C to + 120°C 
70,000 Ft. 

Any 
Type TNC Coaxial Fitting 
Type TNC Coaxial Fitting 

PPM 
Passive Heat Sink 

See Outline Drawing 
4 Pounds 

Teflon Ins. Flying Leads 

COOLING: The Xl059 i s designed to be heat sink cooled. Under environmental conditions normally 
encounte r ed i n military equipments, additional cooling is not required. 

FIL AMENT: The heater voltage should be maintai ned within ±5% of the rated value of 6. 3 volts if 
variations of per formance are to be minimized and best tube life obtained. 

CONTROL GRID: The control grid is a high mu control electrode . Normal operation is obtained at 
ze r o volts , e liminating the need for an add itional control power s upply. However, in pulse applica­
t ions the grid may be used to gate the tube on and off. 

S ERRODYNE: The helix is isolated from the tube body allowing serrodyne operation for frequency 
translation applications . The cacnode voltage should be maintained within ± 1 % to insure rated 
performance. 

THIS DATA SHOULD NOT BE USED FOR FINAL EQU IPMENT DESIGN. 

TYP!,_ T,.C COH,.fCTOII 

HELIX. MOO IH,-UT 
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REF. MIN. I MAX . NOM. 

A 13 . 940 14 060 
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TENTATIVE DATA SHEET TRAVELING WAVE TUBE Xll31 

The Xl 131 is a highly reliable light weight miniaturized 
Traveling Wave Tube Amplifier designed for long life in 
space applications. The tube is of metal-ceramic con­
struc t ion utilizing periodic permanent magnets as the 
focusing array. From 7.0 to 8.0 Ge, 2. 5 Watts of rf power 
at 36 db gain is provided. Electronic efficiency with col­
lector depression is typically 33%. 

ELECTRICAL SPECIFICATIONS: 
Absolute Ratings Maximum 
Filament Voltage 10 
Filament Current - - - O. 30 
Helix Voltage - - 1600 
Body and Helix Current 1.0 
Collector Voltage - - - 1600 
Collector Current 16 
Focus Electrode Voltage - - -100 
Focus Electrode Current 1.0 
Anode Voltage - - - 1800 
Anode Current - - - O. 2 
Duty Cycle - - - - 100 
Beam Powe r Input - - - 25 
Input Power, rf 100 
Power Reflected From Load 3.0 
Temperature, Body - - +100 
Temperature, Collector 200 
Ambient Temperature - - + 100 
Cathode Warm-Up 

Operating and Performance Data 

Filament Voltage - - - -
Filament Current - - - -
Helix Voltage - - - -
Body and Helix Current - - -
Collector Voltage - - -
Collector Current 
Focus Electrode Voltage - - - -
Focus Elect r ode Current 
Anode Voltage - - - - -
Anode Current - - - -
Duty Cycle - - - -
Frequency Range - - - - - -
Small Signal Gain-Minimum 

- Typical - - -
Saturated Power Out-Minimum 

-Typical 
Saturated Gain- Minim um 

-Typical 
Output VSWR (Cold) - - -
Input VSWR (Cold) - - -
Input and Output Impedance - - -
Noise Figure, Typical - - - -

Minimum 
- volts 
- Ampere 

1200 Vdc 
- mAdc 

550 Vdc 
- mAdc 
- Vdc 
- mAdc 

1650 Vdc 
- mAdc 
- % 
- w 
- mW 

w 
-60° C 
-60° C 
-so· c 
120 Seconds 

6. 3 Volts 
0.20 A 
1450 Vdc 
0 .50 mAdc 
575 Vdc 

14.5 mAdc 
0 Vdc 
0 mAdc 

1550 Vdc 
0.2 mAdc 
100 % 

7.0-8.0 Ge 
40 db 
43 db 

2.5 W 
3.0 W 
36 db 
38 db 

1.5: 1 
1. 5:1 

50 ohms 
28 db 

Effect iv e 3-17-64 © Copyrigh t 196 4 by E ite l-McCullough, Inc., Printed in U.S.A. 

X1131 
TRAVELING WAVE TUBE 

7.0 • 8.0 Ge 
3.0 WATTS 

36 db GAIN 
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ENVIRONMENTAL SPECIFICATIONS: 
Applicable military specifications: MIL- E- 5.400 

MIL-E- 5272 
Vibration - - - - 20 g's at 5000 CJ?S 
Shock - - - - - - 100 g's 
Acceleration - - - - 20 g's 
Ter:riperature -50° C to+ 100° c 
Alt1tude--Any, when used in conjunction with her-

metically sealed capsule 

MECHANICAL SPECIFICATIONS: 
Operating Position 
Input Coupling, rf 
Output Coupling, rt 
Focusing 
Cooling - - -
Dimensions 
Weight - - -
H. V. Leads 

Any 
TNC 
TNC 

PPM, magnetically shielded 
Heat Sink conduction 

See outline drawing 
9 ounces, encapsulated 

Flying 

APPLICATION NOTES 
VOLTAGES REFERENCE : ALL VOLTAGES ARE WITH RESPECT TO CATHODE. 

COOLING: Tube is cooled by conduction through base. With depressed collector and rf output 
at saturation, 6.0 watts are dissipated. 

COLL EC TOR: Depressed up to 65% for full rf output. Collector is completely encapsulated and 
insulated. 

HELIX: Grounded. Can be supplied floating for modulation capability. 

FOCUS ELECTRODE: Used to gate off the tube in certain applications. 

MISSION: This is a high reliability tube with a design "wearout" of 100,000 hours. Reliability cou­
pled with high efficiency and light weight makes this tube ideal for long mission space applications. 

DATA SHOULD NOT BE USED FOR FINAL EQUIPMENT DESIGN 
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TENTATIVE DAT A SHEET 

11132 
TRAVELING WAVE TUBE • 
POWER SUPPLY PACKAGE 

7.0 · 8.0 Ge 
3.0 WATTS 
36 db GAIN 

TRAVELING WAVE TUBE AMPLI FIER POWER SUPPLY PACK AGE X1132 

The Xll 32 is a long life, highly reliable amplifier package 
c onsisting of a PPM focused ceramic-metal TWT amplifier 
(Xll31) and integral solid state power supply designed for 
space applications. Over the frequency range of 7.0 to 8.0 
Ge, 2. 5 Watts of rf power ar e produced at a saturated gain 
of 36 db. 

ELECTRICAL SPECIFICATIONS: 

Absolute Ratings 

Power Supply Voltage - - - -
Power Supply Power - - - -
Duty Cycle - - - - - - -
Input Power, rf - - -
Power Reflected From Load 
Temperature, Collector - - -
Ambient Temperature - - -
Altitude - - -
Operating and Performance Data 

Power Supply Voltage - - -
Power Supply Current - - -
Duty Cycle - - - - - - -
Frequency Range - - - - -
Small Signal Gain-Minimum 

-Typical 
Saturated Power-Minimum 

-Typical - - -
Saturated Gain-Minimum - - -

-Typical - - -
Output VSWR (Cold) - - -
Input VSWR (Cold) - - - -
Input and Output Impedance 
Noise Figure-Maximum - - -

-Typical - - - -

ENVIRONMENTAL SPECIFICATIONS: 

Maximum 
40 
16 

100 
100 
3.0 

+150 
+BO 
Any 

28 
0.48 
100 

7.0-8.0 
40 
43 

2.5 
3.0 
36 
38 

1.5:1 
1. 5:1 

50 
30 
28 

Minim um 
20 V 
- w 
- % 
0 mw 
-W 
- 40 ° C 
- 40° C 

V 
A 
% 
Ge 
db 
db 
w 
w 
db 
db 

ohms 
db 
db 

Vibration - - - - - - - 20 g's to 2000 cps 
Shock - - - - - - - - 100 g's 
Acceleration - - - - 20 g's, sustained 
Temperature - - - - - - - 20° C to +50° C 
Altitude - - - - - - - Any 

MECHANICAL SPECIFICATIONS: 
Operating Position Any 
Input Coupling, rf TNC Coax Fitting 
Output Coupling, rf TNC Coax or UG 51/U Waveguide 
Focusing - - - PPM, shielded 
Cooling - - - Conduction through heat sink 
Dim ensions See outline drawing 
Weight - - - - 4.0 lbs 
Power Supply Connections Bendix PTIH - 3P 

Effective 3-6-64 © Copyright 1964 by Eitel-McCullough, Inc . , Printe d in U. S.A. 
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APPLICATION NOTES: 
1. Full rf performance will be obtained for input voltages between 24 and 30 volts de. 

2. Six telemetry outputs are available for monitoring of TWT A performance. 

3. DC operation may be programmed by use of 20 V control signal (draws 10 mW). 

4. Especially useful in long unattended mission applications, MTTFF 50,000 hours, rated. 

5. Magnetic shield minimizes interference with sensitive components, permits dense packing. Two 
units may be mounted and operated as close as mechanical outline permits. 

DAT A SHOULD NOT BE USED FOR FINAL EQUIPMENT DESIGN 
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TYPICAL PERFORMANCE 

ELECTRICAL 

F r e que ncy Range 
Anode Voltage 
Cathode Current 
Typical Output P owe r 
Anode F M Se nsitivity 
Injection Anode Voltage 
Injection Anode Curre nt 
Heater Voltage (AC or DC) 
Heater Curre nt (AC or DC) 
Load Impeda nce 
Service 

*MAXIMUM RA TINGS 

0.4- 1.2 kMc 
- 660-1980 V 

·2- 8 m A 
75- 250 m W 

.65 M c/ V 
200 V 

0 m A 
6.3 V 
0.8 A 
50 ohms 

cw 
400 

POWER 300 
OUTPU T 

MW 

Anode Voltage - 2000 V 200 

20 m A Cathode Curre nt 
Injection Anode Voltage 
Injection Anode Curre nt 

500 V ,oo 
1 m A 

*Damage to the tube may occur if maximum 
rati ngs are exceeded. 

MECHANICAL 
Operating Po s ition 
Cooling 
Electrical Co nnection 
RF Output Coupling 
We ight 

ENVIRONMENTAL 
Vibr a tion 
Shock 
Altitude 

OUTLINE DIMENSIONS 

Height 
Width 
Length 

Any 
Conduction 

- Flexibl e Leads 
Typ e N Jack 

3.0 Pounds 

- l0G-(to 2kc ) 
-l00G- O lms ) 

70,000 ft. 

3 inches 
1.6 inches 
4. 5 inches 

( Effect ive 3- 15-64) © Copyr ight 1964 by Eitel -Mc Cullough , Inc. 

TUNING 
VOLTAGE 

0 

2000 

1500 

1000 

500 

EM-747 
Voltage Tunable 

Magnetron 

Frequency 
400-1200 Mc 

Minimum Output 
Power 50 mW Min. 

L-BAND 
OSCILLATOR 

POWER OUT PU T Vs FREQUENCY 
INJECTION ANODE VOL TAGE = 140 V 

4 0 0 60 0 8 00 1000 
FREQUE NCY Mc 

TUN ING
1 

VOLTAGE 
1 6 1

ANOOE 
CURRENT Vs FREQUEN CY 

ANODE j_ 

1200 

CURRENT MA 

400 600 BOO 1000 1200 
FREQUENC Y Mc 
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APPLICA TION NOTES 

1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70° C. 

2. PROXIMITY OF FERROUS MATERIALS: To m1111mize variations in performance, ferrous 
materials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans, shafts and couplings 
should be placed as far from the magnetron package as possible. Transformers and chokes 
should not be placed in such close proximity to the tube that their stray magnetic fields will 
interfere with the magnetron operation. 

3. TEMPERATURE STABILITY: The permanent magnet for the EM-747 has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. 
The temperature/frequency coefficient for the EM- 74 7 package is typically .02% of the operating 
frequency per degree Centrigrade. Thus, for an operating frequency of 1000 megacycles, the 
temperature/frequency coefficient is typically 200 kilocycles per degree Centrigrade. A positive 
change in temperature will always produce a positive change in frequency. On special order, 
temperature compensation of . 008% of the operating frequency per degree Centigrade can be 
provided. 

4. ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 

VOLTAGE DECAL 

,--
1 
I L __ _ 

..------4 D >-------

i--~---< Et--- --; 

DIMIENBIONS IN INCH£& 

DIMENSIONAL DATA 

REF. MIN . 

A 

B 
C 
D 
E 3.640 
F 
G 
H 
J 

K 
L 

I 
I 

CONNECTIONS 

GROUND - GREEN 

HEATER - WHITE 

MAX. NOM . 

1.375 
I 1.562 

2. 312 
4 . 515 

3 .671 
3.031 

1.656 
1.500 
.375 

1.062 
.187 D. 

HEATER CATHODE - BLACK 

INJECTION ANODE - YELLOW 
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TYPICAL PERFORMANCE 

ELECTRICAL 
Frequency Range ............ . 
Anode Voltage .............. . 
Cathode Current ............. . 
Typical Output Power . ........ . 
Anode FM Sensitivity .......... . 
Injection Anode Voltage ....... . 
Injection Anode Current ........ . 
Heater Voltage (AC) .......... . 
Heater Current (AC) .......... . 
Load Impedance ............. . 
Service ................... . 

*MAXIMUM RATINGS 
Anode Voltage ...............• 
Cathode Current ..•........... 
Injection Anode Voltage ........•. 
Injection Anode Current ........ . 

1.2-2.2 kMc 
800-1400 V 

2-15 mA 
140-300 mW 

1.68 Mc/V 
200 V 
0.1 mA 
6.3 V 
0.8 A 
50 ohms 

cw 

1500 V 
25 mA 

+700 V 
1 mA 

* Damage co the tube may occur if maximum ratings 

500 

400 

POWER 300 

OUTPUT 
mW 200 

EM-1080 
VOLTAGE TUNABLE 

MAGNETRON 

FREQUENCY 
1.2-2.2 kMc 

MINIMUM OUTPUT POWER 
100 mW 

S-BAND 
OSCILLATOR 

iN°J~~~,g~T=~~D~• :o:~~~~:;;- +-
- I 

,,. ~--- -~- - --r 
- _; -+ + -

are exceeded. 100 LOAD VSWR 1.15'1 

MECHANICAL 
Operating Position ............ . 
Cooling ...............•.... , 
Electrical Connection .. , .... . 
RF Output Coupling .... . . 
Weight . , ........... , ...... . 

ENVIRONMENTAL 
Vibration ............... , • , . 
Shock ................... , , . 
Altitude ...... , ..... , . , .. , , . 

OUTLINE DIMENSIONS 
Height ................... . 
Width . . . . . . . . . . . . , .. . 
Length .............. , . , ... . 

Any 
Conduction 

Flexible Leads 
Type N Jack 

3.5 Pounds 

l0G-(to 2kc) 
l00G-(llms) 

70,000 ft. 

3 inches 
2.1 inches 
4.5 inches 

(Effective 6-14-63 Ed ition I) ~Copyright 1963 by Eitel-McCullough, Inc. 
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APPLICATION NOTES 

1. COOLING: To insure optimum tube pe rformance the magnet temperature should be maintained below 

70° C. 

2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous materials 

should be kept at least 6 inches from the magnetron package. Modulation of the tube may be produced 

by rotating ferrous materials and such parts as fans, shafts and couplings should be placed as far from 

the magnetron package as possible. Transformers and chokes should not be placed in such close prox­

imity to the tube that their stray magnetic fields will interfere with the magnetron operation. 

3. TEMPERATURE STABILITY: The permanent magnet for the X-1080 has been temperature stabilized 

to minimize frequency changes caused by variations in the ambient temperature. The temperature/ 

frequency coefficient for the X-1080 package is typically .02% of the operating frequency per degree 

Centigrade. Thus, for an operating frequency of 1500 megacycles, the temperature/frequency coeffi­

cient is typically 300 kilocycles per degree Centigrade. A positive change in temperature will always 

produce a positive change in frequency. 

4. ANODE VOLT AGE: The operating frequency is a function of the anode voltage; therefore, any voltage 

ripple on the anode supply will appear as frequency modulation on the RF output signal. 

I g_i 
32 

i--------41 
2 

6 

5 
4 
3 
2 
I 

3 

5 

3/16 DIA. MOUNTING HOLES (2) REQ D 

FEMALE TYPE "N" CONNECTOR 
GROUND LEAD (GREEN) 
HEATER LEAD (WHITE) 
HEATER CATHODE LEAD (BLACK) 
INJECTION ANODE LEAD (YELLOW l 
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The Eimac X-1081 is a ruggedized, ceramic and metal, packaged 
voltage-tunable magnetron capable of delivering a minimum output 
power of 10 watts into a 50-ohm termination over the frequency 
range of 900-1200 megacycles. 

Eimac' s three terminal VTM circuit has been used in this tube 
to give amoreuniformoutputcircuitwiththe added advantage of one 
third more heat dissipating area extending out of the VTM envelope. 

The electron injection design incorporated in this magnetron 
minimizes back-bombardment of the indirectly heated EMA cathode 
with resultant long life. This design also reduces output power 
variation across the tuning range by limiting the cathode current 
variation resulting from anode voltage changes. 

TENTATIVE DATA 

X-1081 
L-BAND 

PACKAGED 
VOLTAGE 
TUNABLE 

MAGNETRON 

The extremely linear tuning characteristing of this magnetron simplifies programming 
the frequency sweep, by eliminating the complicated compensating networks required by 
other voltage tunable oscillators. 

The X-1081 Circuit Assembly has been designed for use with this tube to cover the 
specified frequency range and includes the permanent magnet and rf circuitry. Electrical 
connections to the tube are completed by means of flexible leads. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode: Unipotential, EMA 
Warm-up time - - - - - - - 30 

Heater: Voltage (AC or DC) - - - 6.3 
Current - - - - - - - - - - 1.0 

Minimum Output Power - - - - - - - - - 10 
Frequency Range - - - - - - 900 to 1200 

MECHANICAL 

seconds 
volts 

ampere 
watts 

megacycles 

Operating Position - - - - - - - - - any 
Cooling - - - - - - - - - - - - - - - - forced air 
Electrical Connections - - - - - flexible leads 
RF Output Coupling- - - - - - - - - - - Type N, or TNC female 
Net Weight, including magnet and circuit: - - - - - - - - - - 3.2 pounds 
Shipping Weight - - - - - - - - - - - - - - 10 pounds 
Maximum Overall Dimensions (Magnet and Circuit): 

Height - - - - - - - - - - - - - 3 inches 
- 3-3/8 inches Width- - - - - - - - - - - -

Length - - - - - - - - 4-1/2 inches 

(Effective 2-15-63) C Copyright 1962-1963 by Eitel McCullough, Inc. Printed in U.S.A. 
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MAXIMUM RATINGS 

Anode Voltage* - - - - - - -
Cathode Current- - - - -
Inj ection Anode Voltage* - - - -
Inj ection Anode Current 

- - - 2400 
30 

800 
- - - - 1 

TYPICAL OPERATION (X-1081 Circuit Asssembly, Load VSWR = 1.15:1) 

Frequency Range - - - - - - - - -
Anode Voltage* (Note 1) - - - - - - - - -
Cathode Current- - - - - - - -
Typic al Power Output - - - - - - - -
Anode FM Sensitivity - - - - - - - - - - -

900 
1800 

15 
10 

Inj ection Anode Voltage - - - - - - - - - -
Inj ection Anode Current - - - - - - - - - -
Heater Voltage (AC) - - - - - - -
Heater Current (AC) - - - - - - -

* All voltages r ef erred to the cathode . 
Note 1. The operating frequency is determined by the Anode Voltage. 

APPLICATION 

1200 
2380 

18 
12 

.55 
400 
0.5 
6.3 
0.8 

volts 
milliamperes 

volts 
milliampere 

m egacycl es 
voltb 

milliamperes 
watts 

Mc/volt 
volts 

milliampere 
volts 

ampere 

Cooling: To insure long life and best operation, sufficient cooling air is r equired to 
maintain the magnet temperature below 70° C. 

Anode: The operating frequency is determined by the anode voltage . The anode is mounted 
in direct electrical contact with the external circuit. Therefore, it is often convenient to 
operate the anode at chassis pot ential , with the cathode and injection anode at appropriate 
negative potentials. 

Cathode: The cathode and one leg of the heater are internally connected. Therefore, the 
heater supply must be insulated for the maximum tuning voltage. 

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 . Either 
a lternating or direct current may be used to energize the X-1081 heater in most applica­
tions as a result of the advanced counter-wound helical heater package. In applications 
where residual FM at the power supply frequency must be held to an absolute minimum, 
it is recommended that direct current be used for the heater. 

Proximity of Ferrous Materials: To minimize variations in performance, ferrous mat­
erials should be kept at least 6 inches from the magnetron package. Modulation of the 
tube may be produced by rotating ferrous materials and such parts as fans, shafts and 
couplings should be pl-aced as far from the magnetron package as possible. Transformers 
and chokes should not be placed in such close proximity to the tube that their stray mag­
netic fields will interfere with the magnetron operation. 

Temperature Stability: The permanent magnet for the X-1081 has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. 
The temperature/frequency coefficient for the X-1081 package is typically .02% of the 
operating frequency per degree Centigrade. Thus, for an operating frequency of 1000 
megacycles, the temperature/frequency coefficient is typically 200 kilocycles per degree 
Centigrade. A positive change in temperature will always produce a positive change in 
frequency. 
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Linearity: The voltage/magnetic-field/frequency relationship of a magnetron is theor­
etically linear and this linearity is observed in practical tube. The frequency versus 
tuning voltage curve for the X-1081 is a straight line with a positive slope and may be 
easily programmed for the desired frequency sweep. Tests of the fine grain linearity 
curve show a deviation from a straight line of approximately 3-5 parts per thousand over 
a 20 m egacycl e bandwidth. 

Specie I Applications: For any additional information concerning this tube or its applica­
tion, write to Microwave Product Manager , Eitel-McCullough, Inc., San Carlos , Calif­
ornia, telephone LYtell 1-1451. Cable: EIMAC. 

AIR INLET 

0 

COLOR CODE 

DIMENSIONS IN INCHES 

DIMENSIONAL DATA 

REF . MIN. MAX. NOM . 

A 2.875 
B 3.375 -C 3.980 4 .010 
D 4.875 
E .437 

F .196 D. 

G 3.031 
H 1.656 
J .680 D. 

A B 

I 

CI----- ... 

D 1------- --4 

RF OUTPUT 

TYPE N 
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G 

0 

CONNECTIONS 

GROUND - GREEN 

HEATER - WHITE 

LEAD LENGTH 

HEATER CATHODE- BLACK 

INJECTION ANODE -YELLOW 



-eX-1081 ---------------------

POWER 
OUTPUT 

WATTS 

12 

9 

6 

3 

XIOSI VTM 

POWER OUTPUT Vs FREQUENCY I I 

INJECTION ANODE VOLTAGE= 380 V. 

-- ,_._ -- ~ ... -- ........ --

I 

I 

I 

r-: 

I I 

I 

0 
900 1000 1100 

2400 

2200 

TUNING 
VOLTAGE 2000 

1800 

,-,-
,-,-

16 

I 
12 
I 
I 

I 
8 

-t-
~4 
---

1600 
900 

FREQUENCY Mc 

TUNING VOLTAGE a ANODE 
-cuRRENT Vs 

-... - ---

~-_,... 
---

-

FREQUENCY 
I I I 

~I-++-+• i- .. ... -
I I - -.. -
ANODE 

CURRENT 
MA 

'--... -
'-" .... 

1000 

_ .... 
------

1100 

FREQUENCY Mc 

~ -

_.,.. 

1200 

_,, 
i-,1• ........ _,.... 
i--__ ,_. -

'---

1200 



TYPICAL PERFORMANCE 

ELECTRICAL 
Frequency Range - - - - - - 320-525 Mc 
Anode Voltage - - - - - - - 1230- 2000 V 
Cathode Current - - - - 0.5-1.5 mA 
Typical Output Power - - - - - 30- 50 mW 
Anode FM Sensitivity - - - - - . 26 Mc/ V 
Injection Anode Voltage - - - - 100 V 
Injection Anode Current 0.02 mA 
Heater Voltage (AC) - - - 6. 3 V 
Heater Current (AC) - - - - - 0.8 A 
Load Impedance - - - - - - 50 ohms 
Service - - - - - - - cw 
Noi se - - - - - - 85 db 

VSWR (max) 

MAXIMUM RA TINGS* 

Anode Voltage 
Cathode Current 
Injection Anode Voltage 
Injection Anode Current 

(See Note 5) 
2:1 

2300 V 
10 mA 

+300 V 
1 mA 

*Damage to the tube may occur if maximum ratings 
a r e exceeded. 

MECHANICAL 

Operating Position - - - Any 
Cooling - - - - - - - - - Conduction 
Electrical Connection - - - Fle xible Leads 
RF Output Coupling - Type TNC Jack 

Weight 

ENVIRONMENTAL 

Vibration 
Shock 
Altitude 

OUTLINE DIMENSIONS 
Height 
Width 
Length 

(See Outline Drawing) 
- - - 3.5 Pounds 

1 0G- (to 2kc) 
l00G-(llms) 

70,000 ft. 

3.1 inches 
2.5 inches 
4. 6 inches 

(Effect ive 3.15.64) © Copyright 1964 by Eitel -McCullough, Inc. 
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APPLICATION NOTES 

1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70° C. 

2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous 
materials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans, shafts and couplings 
should be placed as far from the magnetron package as possible. Transformers and chokes 
should not be placed in such close proximity to the tube that their stray magnetic fields will 
interfere with the magnetron operation. 

3. TEMPERATURE STABILITY: The permanent magnet for the X-1083-B has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. 
The temperature/ frequency coefficent for the X-1083-B package is typically .008% of the oper­
ating frequency per degree Centrigrade. Thus, for an operating frequency of 400 megacycles, 
the temperature/frequency coefficient is typically 32 kilocycles per degree Centrigrade. A 
positive change in temperature will always produce a positive change in frequency. 

4. ANODE VOLT AGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 

5. NOISE: 5 points as measured using a 60 Mc If, both sidebands and a 2 Mc bandpass (this meas­
uring technique is one of many methods available. Other methods will be entertained.) 

DIMENSIONS IN INCHES 

DIMENSIONAL DATA 

REF . MIN MAX . NOM. 

COLOR CODE ~ 1.375 
. 1.562 

C 2.500 
D 4 .600 
E 13.640 3. 671 
F 3 .100 
G 1.500 
H 27° 
J 1.062 
K .37 5 

-~ - .1730. 
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t-----< E >-------< 
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The Eimac X- l 084 is a ruggedized, ceramic and metal packaged 
voltage-tunable magnetron capable of delivering a minimum output 
power of 30 m illiwatts into a 50- ohm termination over the frequency 
range of 300 to 600 megacycles. 

The electron injection design incorporated in th is magnetron mini• 
mizes back-bombardment of the indirectly heated EMA cathode with 
resultant long life. This des ign also reduces ot.Jtput power variation 
across the tuning range by limiting the cathode current variation re­
sulting from anode voltage changes. 

TENTATIVE DATA 

X-1084 
UHF 

PACKAGED 

VOLT AGE TUNABLE 

MAGNETRON 

The extremely linear tuning characteristic of this magnetron simplifies programming 
and frequency sweep, by eliminating the complicated compensating networks required by 
other voltage tunable oscillators. In addition, the injection anode may be programmed 
to provide some leveling action on the output power during the frequency sweep. 

The X- l 084 circuit assembly has been designed for use with this tube to cover the 
specif ied frequency range and includes the permanent magnet and rf circuitry . Electrical 
connections to the tube are completed by means of flexible leads. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode: Unipotential, EMA 

Warm-up time . 
Heater: Voltage (AC or DC) 

Current 
Minimum Output Power 
Frequency Range 

MECHANICAL 

Operating Posit ion 

Cooling. 

Electrical Connections 

RF Output Coupling 
Net Weight, including magnet and circuit 
Shipping Weight 
Maximum Overall Dimensions (Magnet and Circuit): 

Height 
Width 
Length 

Effecti ve 1 August 1962 
Printed in U.S.A. 

60 seconds 

6.3 volts 

.8 ampere 
30 milliwatts 

300 to 600 megacycles 

any 
conduction 

flexible leads 

TNC Female 
3.2 
l O lbs. 

3 inches 
2 inches 
4½ inches 
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MAXIMUM RA TINGS 

Anode Voltage * 
Cathode Current 
Dissipation . 
Injection Anode Voltage * 
Injection Anode Current . 

TYPICAL OPERATION (load VSWR = 1.15: 1 l 

Frequency Range 
Anode Vo ltage * (Note l) 

Cathode Current . 
Typical Power Output 

Anode FM Sensitivity 
Injection Anode Voltage 
Injection Anode Current . 

Heater Voltage (AC) . 
Heater Current (AC) . 

* Al I voltages referred to the cathode. 

300 
800 

50 

Note l. The operating frequency is determined by the Anode Voltage. 

1800 volts 
l O milliamperes 
18 watts 

+ 500 volts 
.5 milliamperes 

600 megacycles 
1550 volts 

3 milliamperes 
200 milliwatts 

.40 Mc/volt 
200 volts 

0.05 milliamperes 

6.3 volts 
0.8 amperes 

Anode: The operating frequency is determined by the anode voltage. The anode is mounted 
in direct electr ical contact with the external circuit. Therefore, it is often convenient to op­
erate the anode at chassis potential, with the cathode and the injection anode at appro­
priate negative potentials. 

Cathode: The cathode and one leg of the heater are internally connected. Therefore, the 
heater supply must be insulated for the maximum tuning voltage. 

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. 
Either alternating or direct current may be used to energize the X-1084 heater in most 
applications as a result of the advanced counter-wound helical heater package. In appli­
cations where residual FM at the power supply frequency must be held to an absolute 
minimum, it is recommended that direct current be used for the heater. 

Proximity of Ferrous Materials: To minimize variations in performance, ferrous materials 
should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans, shafts and coup­
lings should be placed as far from the magnetron package as possible. Transformers and 
chokes should not be placed in such close proximity to the tube that their stray mag­
netic fields will interfere with the magnetron operation . 
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Temperature Stability: The permanent magnet for the X- l 084 has been temperature sta­
bilized to minimize frequ ency changes caused by variations in the ambient temperature. 
The temperature/frequency coeff icient for the X- l 084 package is typically .008 of the 
operating frequency per degree Centigrade. Thus, for an operating frequency of 500 
megacycles, the temperature/frequency coefficient is typically 40 kilocycles per degree 
Centigrade. A positive change in temperature will always produce a positive change in 
frequency. 

Linearity: The voltage/ magnetic-field/ frequency relationsh ip of a magnetron is theoret­
ically linear and this linearity is observed in practical tubes. The frequency versus tuning 
voltage curve for the X- l 084 is a straight line with a positive slope and maye be easily 
programmed for the desired frequency sweep. Tests of the fine grain linearity curve show 
a deviation from a straight line of approximately 3-5 parts per thousand over a 20 meg­
acycle bandwidth . 

Special Applications: For any aditional information concerning this tube or its applica ­
t ion, write to Microwave Product Manager, Eitel-McCullough, Inc. , San Carlos, Californ ia, 
telephone l Ytell l -145 l, Cable: EIMAC. 
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A 

The Eimac EM-1086 is a ruggedized, ceramic and metal packaged voltage­

tunable magnetron capable of delivering a minimum output power of 15 watts 

into a 50 ohm termination over the frequency range of 940-1060 megacycles. 

Eimac's three terminal VTM circuit has been used in this tube to give a 

more uniform output circuit with the added advantage of one-third more heat 

dissipating area extending out of the VTM envelope. 

The electron injection design incorporated in this magnetron minimizes 

back-bombardment of the indirectly heated EMA cathode with resultant long 

life. This design also reduced output power variation across the tuning range by 

limiting the cathode current variation resulting from anode voltage changes. 

EM-1086 
L-BAND 

PACKAGED 
VOLTAGE 
TUNABLE 

MAGNETRON 

The linear tuning characteristics of this magnetron simplifies programming the frequency sweep, by 

eliminating the complicated compensaiing networks required by other voltage tunable oscillators. 

The EM-1086 Circuit Assembly has been designed for use with this tube to cover the specified frequen­

cy range and includes the permanent magnet and rf circuitry. Electrical connections to the tube are com ­

pleted by means of flexible leads. 

ELECTRICAL 

Cathode: Unipotential, EMA 

Warm-up Time 

Heater: Voltage (AC or DC i 

Current 

Minimum Output Power 

Frequency Ra·nge 

MECHANICAL 

Operating Position 

Cooling 

Electrical Connections 

RF Output Coupling -

GENERAL CHARACTERISTICS 

Net Weight, including magnet and circuit -

Shipping Weight 

Maximum Overall Dimensions ( Magnet and Circuit): 

Height -

Width -

Length -

(Effective 10-27-62) Copyright, 1962 by Eitel-McCullough , Inc. 

30 seconds 

6.3 volts 

1.0 ampere 

15 watts 

940 to I 060 megacycles 

any 

see note 

flexible leads 

TNC male 
( 6" flexible Rf connector l 

3.5 pounds 

10 pounds 

3 inches 

1.575 inches 

4.556 inches 
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MAXIMUM RATINGS 

Anode Voltage* -

Cathode Current 

Injection Anode Voltage* 

Injection Anode Current -

TYPICAL OPERATION (EM-1086 Circuit Assembly, Load VSWR=l.15:1 I 

Frequency Range 

Anode Voltage* ( Note 1) 

Cathode Current 

Typical Power Output 

Anode FM Sensitivity 

Injection Anode Voltage -

Injection Anode Current -

Heater Voltage (AC) 

Heater Current (AC) 

* All voltages referred to the cathode. 

Note 1. The operating frequency is determined by the Anode Voltage. 

APPLICATION 

-

2500 volts 

35 milliamperes 

750 volts 

milliampere 

940-1060 megacycles 

1840-2075 volts 

21 - 25 milliamperes 

16 - 16 watts 

.50 Mc/volt 

500 volts 

.02 milliamperes 

6.3 volts 

0.8 amperes 

Cooling: To insure normal operation over prolonged periods, sufficient cooling 1s required so that the EM-

1086 magnet temperature does not exceed 70°C. 

Anode: The operating frequency is determined by the anode voltage. The anode is mounted in direct elec­

tr ical contact with the external circuit. Therefore, it is often convenient to operate the anode at chassis po­

tential with the cathode and injection anode at appropriate negative potentials. 

Cathode: The cathode and one leg of the heater are internally connected. Therefore, the heater supply must 

be insulated for the maximum tuning voltage .. 

The heater voltage should be maintained within ± 5 % of the rated value of 6.3 volts if variations in per­

formance are to be minimized and the best tube life obtained. Either alternating or direct current may be 

used to energize the EM-1086 heater in most applications as a result of the advanced counterwound helical 

heater package. In applications where residual FM at the power supply frequency must be held to an absolute 

minimum, it is recommended that direct current be used for the heater. 

Proximity of Ferrous Materials: To minimize variations in performance, ferrous materials should be kept at 

least 6 inches from the magnetron package. Modulation of the tube may be produced by rotating ferrous 

materials and such parts as fans, shafts and couplings should be placed as far from the magnetron package 

as possible. Transformers and chokes should not be placed in such close proximity to the tube that their stray 

magnetic fields will interfere with the magnetron operation. 
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Temperature Stability: The permanent magnet for the EM-1086 has been temperature stabilized to minimize 

frequency changes caused by variations in the ambient temperature. The temperature/frequency coefficient 

for the EM-1086 package is typically .02 % of the operating frequency per degree Centigrade. Thus, for an 

operating frequency of 1,000 megacycles, the temperature/frequency coefficient is typically 200 kilocycles 

per degree Centigrade. A positive change in temperature will always produce a positive change in fre­

quency. 

Special Applications: For any additional information concerning this tube or its applieatio·n, write to Micro­

wave Product Manager, Eitel-McCullough, Inc., San Carlos, California, telephone l Ytell 1-1451. 

Cable: EIMAC. 

~ I X I 

1.578 
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6
11 

NOM I LEAD LENGTH 

RF OUTPUT 
TNC MALE 

70° 

CONNECTIONS 

GROUND - BLACK 

HEATER - BLUE 

3.031 
MAX 

HEATER CATHODE - RED 

INJECTION ANODE - WHITE 

1.500 
NOM 

.312 NOM 
(2) HOLES 

3.640 
3.671 4.515 

MAX 
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TYPICAL PERFORMANCE 

ELECTRICAL 
Frequency Range ... ... ... - ... ... 520-925 Mc 
Anode Voltage - - ... - ... ... -1000-2000 V 
Cathode Current - - - ... 2-4 mA 
Typical Output Power - ... ... 30- 50 mW 
Anode FM Sensitivity - - ... . 55 Mc/ V 
Injection Anode Voltage - - - - 100 V 
Injection Anode Current ci.02 mA 
Heater Voltage (AC) ... - ... 6.3 V 
Heater Current (AC) - - - 0. 8 A 
Load Impedance ... ... - ... 50 ohms 
Service - - - ... - ... ... - ... cw 
Noise - - - -85 db 

(See Note 5) 
VSWR (max) - - - - - - - 2:1 

* MAXIMUM RA TINGS 
Anode Voltage - - - 2300 V 

10 mA 
+ 300 V 

Cathode Current - - - - - -
Injection Anode Voltage - - - -
Injection Anode Current - - - - 1 mA 

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

MECHANICAL 
Operating Position 
Cooling 
Electrical Connection 
RF Output Coupling 

Weight 

ENVIRONMENTAL 
Vibration 
Shock 
Altitude 

OUTL INE DIMENSIONS 
Height 
Width 
Length 

- - - Any 
- - - Conduction 

- - - - Flexible Leads 
- - - Type TNC Jack 

(See Outline Drawing) 
3.5 Pounds 

l0G-(to 2 kc) 
l00G-(11 ms) 

70,000 ft. 

3.1 inches 
2. 5 inches 
4.6 inches 

( Effective 3.15. 64) @Copyright 1964 by Eitel -McCullough, Inc. 
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APPLICA TIQN NOTES 

1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70° C. 

2. PROX IMIT Y OF FERROUS MATERIALS: To minimize variations in performance, ferrous 
materials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans , shafts and couplings 
should be placed as far from the magnetron package as possible. Transformers and chokes 
sho uld not be placed in such close proximity to the tube that their stray magnetic fields will 
interfere with the magnetron operation. 

3. TEMPERATURE STABILITY: The permanent magnet for the X-1088-B has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. The 
temperature/frequency coefficient for the X-1088-B package is typically .008% of the operating 
frequency per degree Centigrade. Thus, for an operating frequency of 700 megacycles, the 
temperature/frequency coefficient is typically 56 kilocycles per degree Centigrade. A positive 
change in temperature will always produce a positive change in frequency. 

4. ANODE VOLT AGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 

5. NOISE : 5 points as measured using a 60 Mc If, both s ide bands and a 2 Mc bandpass (This 
measuring technique is one of many methods available. Other methods will be entertained.) 

,_ __ ____; Dr-----, 

SERIAL N• 

© 

CIMll:NSIONS IN INCHU 

DIMENSIONAL DATA 

REF. MIN. 

A 
B 
C 

D 
E 3.640 
F 
G 
H 

J 
I( 

L 

CONNECTIONS 

GROUND - GREEN 

HEATER - WHITE 

MAX. 

4.600 
3. 671 
3 .100-

HEATER CATHODE -BLACK 

INJECTION ANODE - YELLOW 

NOM. 

1.37 5 
1.562 
2.500 

1.500 
27° 
1.062 
.375 
.173 D. 



OUGH, INC. 

The Eimac X-1091 is a ruggedized, ceramic and metal packaged voltage­

tunable magnetron capable of delivering a minimum output power of 35 watts 

into a 50 ohm termination over the frequency range of 2.2 to 2 .3 Kmc. 

The electron injection design incorporated in this magentron minimizes 

back-bombardment of the indirectly heated EMA cathode with resultant long 

life. This design also reduces output power variation across the tuning range 

by limiting the cathode current variation resulting from anode voltage changes. 

OBJECTIVE DAT A 

X-1091 
S-BAND 

PACKAGED 
VOLTAGE 
TUNABLE 

MAGNETRON 

The extremely linear tuning characteristic of this magnetron simplifies programming the frequency 

sweep, by eliminating the complicated compensating networks required by other voltage tunable oscillators. 

The X-1091 Circuit Assembly has been designed for use with this tube to cover the specified frequency 

range and includes the permanent magnet and rf circuitry. Electrical connections to the tube are completed 

by means of flexible leads. 

ELECTRICAL 

Cathode: Unipotential, Matrix 

Warm-up Time 

Heater: Voltage (AC or DC) 

Current 

Minimum Output Power -

Frequency Range 

MECHANICAL 

Operating Position 

Cooling 

Electrical Connections 

RF Output Coupling 

GENERAL CHARACTERISTICS 

Net weight, including magnet and circu it 

Shipping Weight 

Maximum Overall Dimensions ( Magnet and Circuit): 

Height 

Width 

Length 

( Effect ive 10-27-62) Copyr ight 1962 by Ei tel-M cCull ough , Inc . 

60 seconds 

6.3 volts 

1.0 ampere 

35 watts 

2200 to 2300 megacycles 

Any 

Forced Air 

Flexible leads 

- Type N or TNC Female 

3.2 pounds 

1 0 pounds 

3 inches 

- 2 5 / 16 inches 

4 1 /2 inches 
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MAXIMUM RATINGS 

Anode Voltage* 

Cathode Current 

Injection Anode Voltage* 

Injection Anode Current -

TYPICAL OPERATION Cln X-1091 Circuit Assembly, Load VSWR= l.15:1) 

Frequency Range 

Anode Voltage* (Note 1 l 

Cathode Current 

Typical Power Output 

Anode FM Sensitivity 

Injection Anode Voltage -

Injection Anode Current -

Heater Voltage (AC) 

Heater Current -

*All voltages referred to the cathode. 

Note 1. The operating frequency is determined by the anode voltage. 

APPLICATION 

2500 volts 

60 milliamperes 

600 volts 

milliampere 

- 2200-2300 megacycles 

- 1800-1940 volts 

35 - 40 milliamperes 

35 - 35 watts 

1.4 Mc/volt 

300 volts 

0.5 milliampere 

6.3 volts 

0.8 amperes 

Cooling: The X-1091 is designed to be cooled by forced air. To insure normal operation over long periods, 

sufficient cooling is required to maintain the magnet temperature below 70°C. 

Anode: The operating frequency is determined by the anode voltage. The anode is mounted in direct elec­

trical contact with the external circuit. Therefore, it is often convenient to operate the anode at chassis po­

tential, with the cathode and injection anode at appropriate negative potentials. 

Cathode: The cathode and one leg of the heater are internally connected. Therefore, the heater supply must 

be insulated for the maximum tuning voltage. 

The heater voltage should be maintained within ± 5 % of the rated value of 6.3 volts if variations in per­

formance are to be minimized and the best tube life obtained. Either alternating or direct current may be 

used to energize the X-1091 heater in most applications as a result of the advanced counter-wound helical 

heater package. In applications where residual FM at the power supply frequency must be held to an absolute 

minimum, it is recommended that direct current be used for the heater. 

Proximity of Ferrous Materials: To minimize variations in performance, ferrous materials should be kept at 

least 6 inches from the magnetron package. Modulation of the tube may be produced by rotating ferrous 

materials and such parts as fans, shafts and couplings should be placed as far from the magnetron package 

as possible. Transformers and chokes should not be placed in such close proximity to the tube that their stray 

magnetic fields will interfere with the magnetron operation. 

Temperature Stability: The permanent magnet for the X-1091 has been temperature stabilized to minimize 
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frequency changes caused by variations in the ambient temperature. The temperature/frequency coefficient 

for the X- 1091 package is typically .008 % of the operating frequency per degree Centigrade. Thus, for an 

operating frequency of 2250 megacycles, the temperature/frequency coefficient is typically 180 kilocycles 

per degree Centigrade. A positive change in temperature will always produce a positive change in fre­

quency. 

Linearity: The voltage / magnetic-field/frequency relationship of a magnetron is theoretically linear and this 

linearity is observed in practical tubes. The frequency versus tuning voltage curve for the X-1091 is a straight 

line with a positive slope and may be easily program med for the desired frequency sweep. Tests of the fine 

grain linearity curve show a deviation from a straight line of approximately 3-5 parts per thousand over a 

20 megacycle bandwidth. 

Special Applications: For any additional information concerning this tube or its application, write to Micro­

wave Product Manager, Eitel-McCullough, Inc., San Carlos, California, telephone L Ytell 1-1451. 

Cable: EIMAC. 
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OBJECTIVE DAT A 

EITEL-McCULLOUGH, INC. 
Al AR OS CAL FORN A 

The Eimac X-1092 is a ruggedized, ceramic and metal packaged 
voltage-tunable magnetron capable of delivering a minimum output 
power of 750 milliwatts into a 50-ohm termination over the fre­
quency range of 800 to 1450 megacycles. 

The electron injection design incorporated in this magnetron 
minimizes back-bombardment of the indirectly heated EMA cathode 
with resultant long life. This design also reduces output power 
variation across the tuning range by limiting the cathode current 
variation resulting from anode voltage changes. 

The extremely linear tuning characteristic of this magnetron 
simplifies programming the frequency sweep, by eliminating the 
complicated compensating networks required by other voltage tun­
able oscillators. 

The X-1092 Circuit Assembly has been designedforuse with this 
tube to cover the specified frequency range and includes the 
permanent magnet and rf circuitry. Electrical connections to the tube 
are completed by means of flexible leads. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode: Unipotential, EMA 
Warm-up time - - - - - - - -

Heater: Voltage (AC or DC) 
Current - - - - - - - - - -

Minimum Output Power 
Frequency Range 

MECHANICAL 

- - 60 
- 6.3 

- - 0.8 
- - - - 750 

800 to 1450 

X-1092 
L-BAND 

PACKAGED 
VOLTAGE 
TUNABLE 

MAGNETRO N 

seconds 
volts 

ampere 
milliwatts 

megacycles 

Operating Position - - - - - - - any 
Cooling - - - - - - - - - - - - - - - - - forced air 
Electrical Connections - - - - - - - - - - - - - flexible leads 
RF Output Coupling - - - - - - - - - - - TNC female 
Net Weight, including magnet and circuit - - - - - - - - - - 3.5pounds 
Shipping Weight - - - - - - - - - - - - - - - - 10 pounds 
Maximum Overall Dimensions (Magnet and Circuit): 

Height - - - - - -
Width- - - - - - - - - -

3 
- - 2 

inches 
inches 

Length - - - - - - 4-1/2 inches 

MAXIMUM RATINGS 

Anode Voltage* - - - - - - - - - - - - - 2500 
Cathode Current - - - - - - - - - - - - - - 25 
Injection Anode Voltage* - - - - - - - - +500 

(Effective 3-5-63) © Copyright 1963 by Eitel-McCullough, Inc. Printed in U.S.A. 

volts 
milliamperes 

volts 
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TYPICAL OPERATION (In X-1092 Circuit Assembly, Load VSWR = 1.15:1) 

Frequency Range -
Anode Voltage* (Note 1) -
Cathode Current -
Typical Power Output- -
Anode FM Sensitivity­
Inj ection Anode Voltage* -
Injection Anode Current - -
Heater Voltage (AC) -
Heater Current (AC) -

* All voltages referred to the cathode. 

800 
1175 

7 
0.9 

1450 
2070 

15 
3 

.75 
200 
.05 
6.3 
0.8 

Note 1. The operating frequency is determined by the Anode Voltage. 

APPLICATION 

megacycles 
volts 

milliamperes 
watts 

Mc/volt 
volts 

milliampere 
volts 

ampere 

Anode: The operating frequency is determined by the anode voltage. The anode is mounted 
in direct el ectrical contact with the external circuit. Therefore, it is often convenient to 
operate the anode at chassis potential, with the cathode and injection anode at appropriate 
negative potentials. 

Cathode: The cathode and one leg of the heater are internally connected. Therefore, the 
heater supply must be insulated for the maximum tuning voltage. 

The heater voltage should be maintained within ± 5% of the rated value of 6. 3 vol ts if 
variations in performance are to be minimized and the best tube life obtained. Either 
alternating or direct current may be used to energize the X-1092 heater in most applica­
tions as a result of the advanced counter-wound helical heater package. In applications 
where residual FM at the power supply frequency must be held to an absolute minimum, 
it is recommended that direct current be used for the heater. 

Proximity of Ferrous Materials: To minimize variations in performance, ferrous mat­
erials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans, shafts and coup­
lings should be placed as far from the magnetron package as possible. Transformers and 
chokes should not be placed in such close proximity to the tube that their stray magnetic 
fields will interfere with the magnetron operation. 

Cooling: To insure long life and best operation, the magnet temperature should not ex­
ceed 70° C. 

Temperature Stability: The permanent magnet for the X-1092 has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. 
The temperature/frequency coefficient for the X-1092 package is typically .02% of the 
operating frequency per degree Centigrade. Thus, for an operating frequency of 1000 
megacycles, the temperature/frequency coefficient is typically 200 kilocycles per degree 
Centigrade. A positive change in temperature will always produce a positive change in 
frequency. 

Linearity: The voltage/magnetic-field/frequency relationship of a magnetron is theor­
etically linear and this linearity is observed in practical tubes. The frequency versus 
tuning voltage curve for the X-1092 is a straight line with a positive slope and may be 
easily programmed for the desired frequency sweep. 

Special Applications: For any additional information concerning this tube or its applica­
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, Calif­
ornia, telephone LYtell 1-1451, Cable: EIMAC. 
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R.F. OUTPUT 

TNC FEMALE 

VOLTAGE DECAL 

LEAD LENGTH 

i--------( D t----~~ 

t--P----; E t----~ 

CODE 

DECAL 
i-----f K 

DIMENSIONS IN INCHl:8 

DIMENSIONAL DATA 

REF MIN . MAX NOM 

A 1.375 
B 1.562 
C 2 .312 
D 
E 3.640 
F 

G 
H 

J 

K 

L 

CONNECTIONS 

GROUND - GREEN 

HEATER - WHITE 

4.515 

3.671 
3 .031 

HEATER CATHODE - BLACK 

INJECTION ANODE - YELLOW 

I. 656 
1.500 
.375 

1.062 
.187 D. 
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TYPICAL PERFORMANCE 

ELECTRICAL 

Frequency Range - - - - -
Anode Voltage - - - -
Cathode Current - - - -
Typical Output Power 
Anode FM Sensitivity - -
Injection Anode Voltage -
Injection Anode Current -
Heater Voltage (AC) (DC ) -
Heater Cur rent (AC) (DC) - - -
Load Impedance - - - -
Service - - - - - - - -

* MAXIMUM RATINGS 

2475-2725 Mc 
1100-1200 V 

12-20 mA 
2-3 W 

2.5 Mc/volt 
300 V 
0.0 mA 
6.3 V 
.65 A 

50 ohms 
cw 

- - 1500 V Anode Voltage - - - - -
Cathode Cur rent - - - - - - -
Injection Anode Voltage - - - - - -
Injection Anode Current - - - -

25 mA 
400 V 
0.5 mA 

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

M ECHANICAL 
Operating Position - - - - - -
Cooling - - - - - - -
Electrical Connection -
RF Output Coupling - - - -
Weight - - - - - - - - -

ENVIRONMENTAL 
Vibrat ion 
Shock - -
Altitude - - -

OUTL INE DIMENSIONS 

Height - - - - - - - - -
Width - - - - - - - - -
Length - - - - - -

Any 
Conduction 

Flexible Leads 
Type N Jack 

3.5 Pounds 

10 G-(to 2kc) 
100 G- (11 ms) 

70,000 ft . 

3 inches 
2.1 inches 
4.5 inches 

( Effective 3- 15-64) © Copyrigh t 1964 by Eitel- Mc Cu l lou gh , Inc. 

I 

fREOUENCY MC 

EM-1093 
VOLTAGE TUNABLE 

MAGNETRON 

FREQUENCY 
2.475 • 2.725 

MINIMUM OUTPUT 
POWER 1.75 W 

S-BAND 
OSCILLATOR 

POW ER OUTPUT VS FREQUENCY 

EI MAC VT M ~ 
I NJECTIO N AN ODE ~ VOLTS 

~ --........... ,..._ 

ANODE VOLTAG E 10 8 0 1100 1120 lt•O 1160 11 80 
ANODE CURRE Ni MA 12. 0 13.0 13.0 1'$.5 13., 13 .!i 

TUNING VOLTAGE 8. ANOOE 

CURRENT VS FREQUEN CY 

'----~---~--

FREQUENC Y I Mc 
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APPLICA TION NOTES 

1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70 °C. 

2. PROXIMITY OF FERROUS MA TE RIALS: To minimize variations in performance, ferrous ma­
terials should be kept at least 6 inches from the magnetron package. Modulation of the tube may 
be produced by rotating ferrous materials and such parts as fans, shafts and couplings should 
be placed as far from the magnetron package as possible. Transformers and chokes should not 
be placed in such close proximity to the tube that their stray magnetic fields will interfere with 
the magnetron operation. 

3. TEMPERATURE ST ABILITY: The permanent magnet for the EM-1093 has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. The 
temperature/frequency coefficient for the EM-1093 package is typically .008% of the operating 
frequency per degree Centigrade. Thus, for an operating frequency of 2600 megacycles, the 
temperature/frequency coefficient is typically 520 kilocycles per degree Centigrade. A positive 
change in temperature will always produce a positive change in frequency. 

4. ANODE VOLT AGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 

VOLTAGE DECAL 

LEAD LENGTH 

1-------( 0 t---- ----1 

---------1 E 1-----. 

F 

L 

DI MI.Na10Na I N I NCHU 

D IMENSIONAL DATA 

RE F . M IN . 

A 

B 

C 
D 
E 3. 640 
F 

G 
H 
J 

K 

L 

CONNECTIONS 

GROUND - GREEN 
HEATER - WHITE 

M AX . NOM 

1.375 
1. 562 
2.172 

4. 600 

3 .671 
3 .1 00 3 .000 

I. 6'56 
1. 500 
.375 

1.000 
.187 D. 

HEATER CATHODE - BLACK 

INJECTION ANODE - YELLOW 
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TYPICAL PERFORMANCE 

ELECTRICAL 

Frequency Range - - - 515 
Anode Voltage - - - - 1480 
Cathode Current - - - - - 13 
Typical Output Power - - -
Anode FM Sensitivity 
Injection Anode Voltage - -
Injection Anode Current - - -
Heater Voltage (AC) - - - -
Heater Current (AC) - - - -
Load Impedance - - -
Service - - - - - -

*MAXI MUM RATINGS 
Anode Voltage - - - - -
Cathode Current 
Injection Anode Voltage 
Injection Anode Current 

605 Mc 
1790 V 

15 mA 
10 w 

0.3 Mc/V 
500 V 
0.1 mA 
6. 3 V 
0.8 A 
50 ohms 

cw 

2500 V 
25 mA 

+700 V 
1 mA 

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

MECHANICAL 
Operating Position Any 
Cooling - - - - - - - - Conduction 
Electrical - - - - - Flexible Leads 
RF Outp ut Coupling - - Type TNC Female 
Weight - - - - 3. 5 Pounds 

ENVIRONMENTAL 

Vibration - - - - - -
Shock - - - - - -
Altitude - - -

OUTLINE DIMENSIONS 
Height 
Width 
Length 

l0G-(to 2 kc) 
100 G-(11 ms) 

70,000 ft. 

- - - - 3 
- - - - 2.1 
- - - - 4. 5 

inches 
inches 
inches 

( Effective 1- 1-64) © Copyright 1964 by Eitel - McCu 11 ough, Inc, 

X-1087 
VOLTAGE TUNABLE 

MAGNETRON 

FREQUENCY 
515-605 Mc 

MINIMUM POWER OUTPUT 
10 WATTS 

P-BAND 
OSCILLATOR 
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APPLICA TION NOTES 

1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70 °C. 

2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous 
materials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous material s and such parts as fans, shafts and couplings 
should be placed as far from the magnetron package as possible. Transformers and chokes 
should not be placed in such close proximity to the tube that their s tray magnetic fields will 
interfere with the magnetron operation. 

3. TEMPERATURE ST ABILITY: The permanent magnet for the X-1087 has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. 
The temperature/frequency coefficent for the X-1087 package is typically .02% of the operating 
frequency per degree Centigrade. Thus, for an operating frequency of 600 megacycles, the tem­
perature/frequency coefficient is typically 120 kilocycles per degree Centigrade. A positive 
change in temperature will always produce a positive change in frequency. 

4. ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore , any 
voltage ripple on the anode s upply will appear as frequency modulation on the RF output signal. 

VOLTAGE DECAL DIMENSIONS IN INCHES 

,-
1 
L_ 

R.F. OUTPUT 

M TNC FEMALE 

I 
I 

__ _J 

LEAD LENGTH 

i------f E 1------t 

COLOR 

CODE 

DECAL 

----1 K 

C 

F 

DIMENSIONAL DATA 

REF. MIN . 

A 
B -
C 
D 
E 3.640 
F 
G 
H 
J 

K 
L 

M 

I 

CONNECTIONS 

GROUND - GREEN 

HEATER - WHITE 

MAX. NOM. 

1.375 
1.562 
9.375 

4.515 

3.671 
3.031 

1.656 
1.500 
.375 

1.062 
.1 87 D. 
a" 

HEATER CATHODE - BLACK 

INJECTION ANODE - YELLOW 



TYPICAL PERFORMANCE 

ELECTRICAL 

Frequency Range - - - 375-480 Mc 
Anode Voltage - - - - - - - - 1355-1 700 V 
Cathode Current - - - - - - - . 45 to . 55 mA 

. Typical Output Power - - - - - 7 5 mW 
Anode FM Sensitivity - - - - - - . 3 Mc/ V 
Injection Anode Voltage - - - - - 100 V 
Injection Anode Current - - - 0.0 m A 
Heater Voltage (AC or DC) 6. 3 V 
Heater Current (AC or DC) - - - - 0.8 A 
Load Impedance - - - - - 50 ohms 
Service - - - - - - - - cw 

*MAXIMUM RATINGS 

Anode Voltage - - - - - - - -
Cathode Current - - - - - - -
Injection Anode Voltage - - -
Injection Anode Current - - -

*Damage to the tube may occ ur if maximum 
ratings are exceeded. 

MECHANICAL 

Operating Position 
Cooling 
Electrical Connection 
RF Output Coupling 
Weight - - - - - - -

ENVIRONMENTAL 
Vibration 
Shock 
Altitude 

OUTLINE DIMENSIONS 
He ight 
Width 
Length 

2000 V 
10 mA 

250 V 
1 mA 

Any 
Conduction 

Flexible Leads 
Type N Jack 

3.5 Pounds 

l0G-(to 2kc) 
1 00G- (ll ms) 

70,000 ft. 

3 inches 
2.1 inches 
4. 5 inches 

( Effect ive 3.15.94) © Copyright 1964 by Eitel McCullough , Inc . 

X-1094 
Voltage Tunable 

Magnetron 

Frequency 
375 • 481 Mc 

Minimum Output 
Power 50 mW 

P-BAND 
OSCILLATOR 

POWER OUTPIJT VS FREQUENCY 

E IMAC V TM ~ 

1001--~--+--+--- INJE CTION AN ODE ..l.!!t_ VOLTS 

~ 
~ i 60 

f5 4o l----+----'-------+----+---I 
~ 

!i' 
201-----+----+---'--------~----+---I 

FREQUENCY MC 360 380 400 420 440 460 48 Q 500 

ANOOE VOLTAGE 1355 142 0 1488 1567 1630 1695 

ANODE CURRENT IU. .45 -5 . !\ - 5 ·!I •55 

TUNING VOLT.I.GE 8 ANOD E 
CUR RENT VS FREQUENCY 

i,OOf--+--+-

360 

FREQUENCY Mc 
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APPLICATION NOTES 

1. COOLING; To in s ure optimum tube performance the magnet temperature should be maintained 
below 70° C. 

2. PROXIMITY OF FERROUS MATERIALS: To m1mmize variations in performance, ferrous 
material s should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and s uch parts as fans, shafts and couplings 
should be placed as far from the magnetron package as possible. Transformers and chokes 
should not be placed in s uch close proximity to the tube that their stray megnetic fields will 
inte rfere with the magnetron operation. 

3. TEMPERATURE ST ABILITY: The permanent magnet for the X-1094 has been temperature 
stabilized to minimi ze frequency changes caused by variations in the ambient temperature. 
The temperature/frequency coefficient for the X-1 094 package is typically .008% of the operat­
ing frequency per degree Centigrade. Thus, for an operating frequency of 400 megacycles, the 
temperature/frequency coefficient is typically 32 kilocycles per degree Centigrade. A positive 
change in temperature will always produce a positive change in frequency. 

4. ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output s ignal. 

0 

r--
1 
I 
I L __ _ 

yOL TAGE DECAL 

© 
--1 

LEAD LENGTH 

1------<0 ...._ ___ ~ 

i-----< E ...._ __ __ 

0 

-® L 

OIMUcau, ... IN I NCHU 

0IME:NSIONAL DATA 

i.CF MIN MAX NOM 

A I 37!1 

B I !162 

C 2.172 

D 
E 3 640 
F 

G 
H 

J 
I( 

L 

CONNECTIONS 

GROUND - GREEN 
HEATER - WHITE 

4 .600 

3 .671 
3 . 100 

HEATER CATHODE - BLACK 

INJECTION ANODE - YELLOW 

3 .000 
1. 6~6 
l.!100 
.37!1 

1.000 
.187 D. 



TYPICAL PERFORMANCE 

ELECTRICAL 
Frequency Range - - - - - - 600-1200 Mc 
Anode Voltage - - - - - 1250- 2450 V 
Cathode Current - - - -
Typical Output Power - - -
Anode FM Sensitivity - - -
Injection Anode Voltage 
Injection Anode Current 
Heater Voltage (AC) 
Heater Current (AC) - - -
Load Impedance 
Service - - - - - - - - -

*MAXIMUM RATINGS 
Anode Voltage 
Cathode Current - - - - - -
Injection Anode Voltage 

9-25 mA 
5.5 watts 

0.48 Mc/ V 
100 V 

0 mA 
6. 3 V 
0.8 A 
50 ohms 

cw 

- 3000 V 
35 mA 

- -+500 v 
Injection Anode Current - - - - - - 1 mA 

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

MECHANICAL 
Operating Position - - -
Cooling - - - - - - - - _ 
Electrical Connection 
RF Output Coupling - - - - -
Weight - - - - - - -

ENVIRONMENTAL 
Vibration 
Shock 
Altitude 

OUTLINE DIMENSIONS 

Any 
Forced Air 

Flexible Leads 
TNC Jack 

1.5 Pounds 

10 G-(to 2kc) 
100 G-(11 ms) 

70,000 ft. 

Height 
Width 
Length 

- - - - - - - - 2 inches 
- - - - - - 1-1/4 inches 

- - - - 3.5 inches 

(Effective 6-14-63 Edition 1) © Copyright 1964 by Eitel-McCullough, Inc, 
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TENTATIVE DAT A 

X1091 
VOLTAGE TUNABLE 

MAGNETRON 

FREQUENCY 
600-1200 Mc 

MINIMUM 
OUTPUT POWER 
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L-BAND 
OSCILLATOR 
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APPLICATION NOTES 

1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70 ° C. 

2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferro us 
materials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous mater ials and such parts as fans, shafts and couplings 
should be placed as far from the magnet r on package as possible. Transformers and choke s 
should not be placed in such close proximity to the tube that their stray magnetic fields will 
interfere with the magnetron operation. 

3. This tube was designed for operation in missile environments and can be operated for short 
periods of time without any cooling. 

4. ANODE VOLT AGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 
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TYPICAL PERFORMANCE 

ELECTRICAL 
Frequency Range - - - - 885-1460 kMc 
Anode Voltage - - - - - - - 900-1420 V 
Cathode Current - - - - 2-6 mA 
Typical Output Power - - - - - 45-80 mW 
Anode FM Sensitivity - - - - 1.1 Mc/ V 
Injection Anode Voltage - - - - 100 V 
Injection Anode Current - - - 0.0 mA 
Heater Voltage (AC) - - - 6. 3 V 
Heater Current (AC) - - - - 0.8 A 
Load Impedance - - - - - - SO ohms 
Service - - - - cw 

* MAXIMUM RA TINGS 

Anode Voltage - - - 1800 V 
Cathode Current 
Injection Anode Voltage 
Injection Anode Current 

- - - - - - 20 mA 
- - - - - - 300 V 
- - - - - - 1 mA 

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

MECHANICAL 
Operating Position - - - - -
Cooling - - - - - - -
Electrical Connection - - -
RF Output Coupling - - - -
Weight - - - - - - - - -

ENVIRONMENTAL 
Vibration 
Shock 
Altitude 

OUTLINE DIMENSIONS 

Height 
Width 
Length 

Any 
Conduction 

Flexible Leads 
Type N Jack 

3.S Pounds 

10 G-(to 2 kc) 
100 G-(11 ms) 

70,000 ft. 

3 inches 
2.1 inches 
4.S inches 

(Effective 3-1-64) © Copyright 1964 by Eitel-McCullough, Inc, 

TENTATIVE DAT A 

X-1098 
VOLTAGE TUNABLE 

MAGNETRON 

FREQUENCY 
885-1460 Mc 

MINIMUM OUTPUT POWER 
32 mW 

LOW NOISE L-BAND 
OSCILLATOR 

100 

20 

FREQUENCY MC 800 
ANODE VOLTAGE 
ANODE CURRENT MA 

POWER durPUT v! FREOUEicY 
EIMAC VTM I X•1098 
INJECTION ANODE 55 VOL TS 

V ""-i.---"' i--.i---

900 
900 

2 

1000 

1005 

2 

1100 
1095 ,., 

1200 

11'0 
3 

1300 
1280 

• 
1<00 
1370 

5 

1S00 
1'25 

• 



-0 X-1098---------------------------

APPLICA TION NOTES 
1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 

below 70°C. 

2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous ma­
terials should be kept at least 6 inches from the magnetron package. Modulation of the tube may 
be produced by rotating ferrous materials and such parts as fans, shafts and couplings should be 
placed as far from the magnetron package as possible. Transformers and chokes should not be 
placed in such close proximity to the tube that their stray magnetic fields will interfere with the 
magnetron operation. 

3. TEMPERATURE STABILITY: The permanent magnet for the X-1098 has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. The 
temperature/frequency coefficient for the X-1098 package is typically .006% of the operating 
frequency per degree Centigrade. Thus, for an operating frequency of 1450 megacycles, the 
temperature/frequency coefficient is typically 300 kilocycles per degree Centigrade. A positive 
change in temperature will always produce a positive change in frequency. 

4. ANODE VOLT AGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 

r--
1 

I L __ 

R.F. OUTPUT 

TNC FEMALE 

VOLTAGE DECAL 

LEAD LENGTH 

+---------1. D }---------4 

i,------1. E }------1 

COLOR CODE DECAL 

i,----{ K 

F 

DIMENSIONS IN INCHES 

DIMENSIONAL DATA 

REF. MIN . MAX. 

A 
B --C 
D 4.515 
E 3.640 3 .671 
F 3.031 
G 
H 
J 

K 
L 

CONNECTIONS 

GROUND - GREEN 

HEATER - WHITE 

NOM. 

1.375 
1.562 
2.312 

1.656 
1.500 
.375 

1.062 
.187 D. 

HEATER CATHODE - BLACK 

INJECTION ANODE - YELLOW 



TYPICAL PERFORMANCE 

ELECTRICAL 
J· requency Range 
Anode Voltage 
Cathode Current 
Typical Output Power 
Anode FM Sensitivity 
Inje ction Anode Voltage 
Injection Anode Current 
Heater Voltage (AC ) 
Heater Current (AC) 
Load Impedance 
Service 
AM Noise 

*MAXIMUM RATI NGS 
Anode Voltage 
Cathode Curre nt 
Inje ction Anode Voltage 
Injection Anode Curre nt 

530- 655 Mc 
- 925-1150 V 

0.5 mA 
20- 25 mW 

.55 Mc/ V 
100 V 
0.0 m A 
6. 3 V 
0.8 A 
50 ohm s 

cw 
- (See Note #5) - 75 db 

1500 V 
10 mA 

500 V 
1 m A 

*Da mage to the tube may occur if maximum 
r a tings a r e exceeded. 

MECHANICAL 
Op e rating P osition 
Cooling 
Electrical Co nnectio n 
RF Output Coupling 
We ight 

ENVIRONMENTAL 
Vibration 
Shock 
Altitude 

OUTLINE DIMENSIONS 

Height 
Width 
L e ngth 

Any 
Conduction 

- Flexible Leads 
Type N Jack 

3.5 Pounds 

- l0G-(to 2kc) 
- l00G- (llm s ) 

70,000 ft. 

3 inches 
2.1 inche s 
4. 5 inches 

( Effective 3-15-64) ©Copy right 1964 by Eitel-Mc Cullough , Inc. 

10 

X-1099 
VOLTAGE TUNABLE 

MAGNETRON 

FREQUENCY 
530 · 655 Mc 

MINIMUM OUTPUT 
POWER 8 mW 

P-BAND 
OSCILLATOR 

POWER OUTPUT VS FREQUENCY 
EIMAC VTM I X1099-58 
INJECTION ANODE 90 VOL TS 

!----~ 

FREQUENCY MC 530 550 570 590 610 630 650 655 
ANODE VOLTAGE 935 965 1000 HMO 1070 1105 ll•S 11.50 
ANODE CURRENT MA .50 .SO ,.50 .SS ,SS ,55 ,55 .55 
NOIS£ LEVEL -n -15.9 -TT 80.2 -81.7 -79 -78.8 -79.2 

T\INING VOt. TAG£ & ANODE 
CURRENT VS FREQUENCY 

1200 

--------

v--
1100 

V v--

1000.6 
v 1.---

.5 
~ 

i.----- i..--

....--
900.4 

SJO 550 570 590 610 630 "' 
F REQUENCY/ me 



-e X-1099--------------------------­

APPLICATION NOTES 

1. COOLING: To in s ure optimum tube performance the magnet temperature should be maintained 
below 70 C. 

2. PROXIMITY OF FERROUS MATERIALS: To m1mmize variations in performance, ferrous 
materials should be kept at leas t 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating fe rrou s materials and s uch parts as fans, shaft s and couplings 
s hould be placed as far from the magnetron package as possible. Tr ansform er s and chokes 
should not be placed in such close proximity to the tube that their s tray magnetic fi e ld s will 
interfe r e with the magnetron operation. 

3. TEMPERATURE STAB ILIT Y: The permanent magnet for the X- 1099 has been temperature 
s tabilized to minimize freque ncy changes caused by variations in the ambient temperature. The 
temperature/frequency coefficient fo r the X-1 099 package is t ypicall y . 008% of the operating 
fr equency per degree Centigrade. Thus, for an oper ating frequency of 600 megacycles, the 
temperature/frequency coefficient i s typically 48 kilocycles per degree Centigrade. A positive 
c hange in te mperature will always produce a positive change in frequency. 

4. ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore , any 
voltage ripple on the anode s upply will appear as frequency modulation on the RF output signal. 

5. AM NOISE: AM noise i s defined as noise in db below the carrier us ing a 6 omc IF Strip with 
2 Mc band pass and includes power in both s ide bands. Other measurement techniques can b2 
utilized as the application r equires. 

COLOR CODE 

i-------l D 1----~-; 

1------l E ,_ __ _. 

DININ810He IN INCHU 

DIMENSIONAL DATA 

REF. MIN 

A 
B 
C 

D 
E 3.640 
F 

G 
H 

J 

K 

L 

F 

CONNECTIONS 

GROUND - GREEN 

HEATER - WHITE 

MAX . 

4 .600 
3. 671 
3 .100 

HEATER CATHODE - BLACK 

INJECTION ANODE -YELLOW 

NOM 

l. 375 
1.562 
2.500 

1.500 
21• 
1.062 
.375 
.173D. 



TYPICAL PERFORMANCE 

ELECTRICAL 

Frequency Range - - - - - - 980 Mc 1020 
Anode Voltage - - - 2040 V 2120 
Cathode Current - - - - - - 45-50 mA 
Typical Output Power - - - - -15 W 
Anode FM Sensitivity .45 Mc/V 
Inj ection Anode Voltage 200 V 
Injection Anode Current - - - 0.0 mA 
Heater Voltage (AC ) - - - 6. 3 V 
Hea ter Current (AC ) 0. 8 A 
Load Impedance - - - - - 50 ohm s 
Ser vice - - - - - cw 

*MAXIMUM RATINGS 

Anode Voltage - - - - - - - - - 2500 V 
Cathode Current - - - - - - - - 60 mA 
Injection Anode Voltage - - - - 500 V 
Inject ion Anode Curr en t - - - - - - 1 mA 

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

MECHANICAL 
Operating Posit ion 
Cooling 
Electrical Co nnection 
RF Output Coupling 
Weight 

ENVIRONMENTAL 
Vibra tion 
Shock 
Altitude 

OUTLINE DIMENSIONS 

Height 
Width 
Length 

Any 
- - - For ced Air 

- - - - Flexible L eads 
- - - - T ype N Jack 
- - - 3.5 Pounds 

l0G (to 2kc) 
- - l00G (llms) 

- - - 70,000 ft. 

35 inches 
2. 5 inches 
4.5 inches 

( Effec t ive 3-15-64) © Cop y r igh t 196 4 by Ei tel- McCullou gh, In c. 

35 

X-1150 
VOLTAGE TUNABLE 

MAGNETRON 

FREQUENCY 
980 · Mc 1020 

MINIMUM OUTPUT 
POWER 40 W 

L-BAND 
OSCILLATOR 

POWER OUTPUT VS FREQUENCY 

EIMAC VTM .#"Xll50 

INJECT ION ANODE .....!QQ_ VOLTS 

-- I 

FREQUE NCY MC 980 965 990 995 1000 1010 1020 
ANOOE VO~ TAG£ 2040 2047 2058 2064 2080 2100 2120 
AN00E CURRENT 10, 45 47 46 47 4 9 " 52 

TUN ING VOLTAGE 8 ANODE I T ~ n 
CURFfEN T VS FR EQUEN CY 

I +--~~ - " 

985 990 9~ 1000 

FREQUENCY/ Mc 



-e X-1150---------------------------­

APPLICA TION NOTES 

1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70 C. 

2. PROXIMITY OF FERROUS MATERIALS : To m1mmize variations in performance , ferrous 
materials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans , shafts and couplings 
should be placed as far from the magnetron package as possible . Transformers and chokes should 
not be placed in such close proxim ity to the tube that their stray magnetic fields will interfere 
with the magnetron operation. 

3. TEMPERATURE STABILITY: The permanent magnet for the X- 1150 has been temperature 
stabilized to minim ize frequency changes caused by variations in the ambient temperature. The 
temper ature/frequency coefficient fo r the X-1150 package i s typically .02% of the operating 
frequency per degree Centigrade. Thus , fo r an opera ting f r equency of 1000 megacycles, t he 
temperature/frequency coefficient is typ ically 200 kilocycles per degree Centigrade. A posi tive 
change i n temperature will always pr oduce a posit ive change in frequency . 

--L ANODE VOLT AGE: The oper ating frequency is a funct ion of the anode vol tage; therefore, any 
voltage r ipple on the anode supply will appear as frequency modt.!lat ion on the RF output s ignal. 

R.F. OUTPUT 

TYPE N FEMALE_/ 

VOLTAGE DECAL 

15" MIN TYP 

LEAD LENGTH 

..,_,.._ __ --(DI--- ---, 

.-~---i E t-----i 

F 

D I MENSI O NS IN IN C HES 

DIMENSIONAL DATA 

REF. M IN . 

A 
B 
C 
D 
E 3.640 
F 

G 
H 

J 
K 
L 

I 
I 

CONNECTIONS 

GROUND - GREEN 

HEATER - WHITE 

MAX. NOM . 

1.375 
2 .300 
2 .910 

4 .600 
3 .671 
3 . 100 3 .000 

1.656 
1. 500 
.375 

1.000 
.1 87 D. 

HEATER CATHODE - BLACK 

INJECTION ANODE -YELLOW 



X-1153-C 

EITEL-M CULLOUGH, INC. 

lOW NOISE 
VOLTAGE TUNABLE 

MAGNETRON 

Frequency N ARLOS CA~IFORNI 

TYPICAL PERFORMANCE 

ELECTRICAL 
Frequency Range 
Anode Voltage 
Cathode Current -
Typical Output Power 
Anode FM Sensitivity -
Injection Anode Voltage -
Injection Anode Current -
Heater Voltage (AC) -
Heater Current (AC) -
Load Impedance -
Service -
Noise 

VSWR (max) 

*MAXIMUM RATINGS 
Anode Voltage 
Cathode -
Injection Anode Voltage -
Injection Anode Current -

0.6-1.2 Ge 
1000-2000 V 

2-4 mA 
30-50 mW 

.66 Mc/V 
100 V 

0.02mA 
6.3 V 
0.8A 
50 ohms 

cw 
-85 db 

(See Note 5) 
2: 1 

2300V 
l0mA 

+300V 
lmA 

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

MECHANICAL 
Operating Position 
Cooling -
Electrical Connection -
RF Output Coupling -

Weight -

ENVIRONMENT AL 
Vibration 
Shock 
Altitude -

OUTLINE DIMENSIONS 
Height -
Width 
Length -

Any 
Conduction 

Flexible Leads 
Type TN C Jack 

( See Outline Drawing) 
3.5 Pounds 

IOG- ( to 2 kc) 
IO0G- ( 11 ms) 

70,000 ft. 

3.1 inches 
2.5 inches 
4.6 inches 

(Effective l 0-16-64) © Copyright 1964 by Eitel-McCullough, Inc. 

~ -........ 

.... / .... 
40 

0 

"""' 

0.6- 1.2 Ge 

Minimum Output 
Power 20 mW 

J 

1-
i,....,,--

600 700 800 900 KXX> 1l00 1200 
FREQUENCY (Mc) 

Ill 
<!I 

000 2 

19 00 

800 

cC I 700 
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O I 
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<!I z I !!00 
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1200 

1100 
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-e X-1153-C--------------------------­

A PP LI CAT ION NOTES 

1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70°C. 

2. PROXIMITY OF FERROUS MATERIALS: To minimize variatitJhs in performance, ferrous mater­
ials should be kept at least 6 inches from the magnetron package. Modulation of the tube may 
be produced by rotating ferrous materials and such parts as fans, shafts and couplings should 
be placed as far from the magnetron package as possible. Transformers and chokes should not 
be placed in such close proximity to the tube that their stray magnetic fields will interfere with 
the magnetron operation. 

3. TEMPERATURE ST ABILITY: The permanent magnet for the X-1153-C has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. This 
temperature/frequency coefficient for the X-1153-C package is typically .008% of the operating 
frequency per degree Centigrade. Thus, for an operating frequ,mcy of 700 megacycles, the tem­
perature/frequency coefficient is typically 56 kilocycles per degree Centigrade. A positive change 
in temperature will always produce a positive change in frequefity. 

4 . ANODE VOLTAGE: The operating frequency is a function of the anode voltage ; therefore, any 
voltage ripple on the anode supply will appear as frequency modulatioh on the RF output signal. 

5. NOISE : Noise power , in db below carrier, is measured using a 60 Mc lr which has a bandpass of 
2 Mc. Both sidebands are included in the measurement. (This measuring technique is one of 
many methods available. Other methods will be entertained. ) 

R.F. OUTPUT 

TNC FEMALE 

VOLTAGE DECAL 

LEAD LENGTH 

-----10 t-----

--~E>-----. 

F 

OINl:N• ibN• IN INCHI.• -
OIMENSiONAL DATA 

RE~ MIN MAX NOM 

A 1.375 
B - i. 562 
C 2. 312 
D 
E 3.640 
F 

G 
H 

J 

K 

L 

CONNECTIONS 

GROUND - GREEN 

HEATER - WHITE 

4 . 515 
3, 671 
3.011 

HEATER CATHODE - BLACK 

INJECTION ANODE - YELLOW 

1.656 
1. 500 
.375 

1.062 
.187 D. 



EIMAC 

DESCRIPTION 
The EM 1300 Voltage Tunable Magnetron Oscillator delivers at least 

100 mw over the frequency range of 250-500 me. This miniature magneti­
cally shielded oscillator is ideally suited for applications requiring compact 
lightweight packaging. Its unique magnetic circuit results in negligible 
external magnetic field and permits the tube to contact other ferromagnetic 
materials with no degradation in performance. 

FEATURES 
• Magnetically Shielded • Small Size 
• Light Weight • Rugged 
• Linear Voltage Tuning • Flat Power Output 

TYPICAL PERFORMANCE 
ELECTRICAL 

Frequency Range -
Anode Voltage 
Cathode Current -
Typical Power Output -
Anode FM Sensitivity -
Injection Anode Voltage 
Injection Anode Current -
Heater Voltage ( AC or DC) 
Heater Current ( AC or DC) 
Load Impedance -
Load VSWR -
Power Variation -

MECHANICAL 
Operating Position -
Cooling -
Electrical Connection -
RF Output Coupling -
Weight -

MAXIMUM RATINGS* 
Anode Voltage 
Cathode Current -
Injection Anode Voltage 
Injection Anode Current -
Load VSWR -

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

(eff&iilPP l?-1,-,1)1 ti(5)2tiQth 1965 ti)' \i#tl#b AS#bti§f§# 

(Effective 12-15-65) Copyright 1965 by Varian Associates 

EM1300 
MAGNETICALLY SHIELDED 

VOLTAGE TUNABLE 
MAGNETRON 

250 - 500 Mc 

100 mw 

250-500 Mc 
920-1840 V 

0.5-2 mA 
140mw 
0.3 Mc/V 

200 Volts 
0.0mA 
6.3 Volts 
0.9 Amp 
50Ohm 

1.1: 1 
±1 db 

- Any 
Conduction 

- Flying Leads 
- TNC Female 

1.8 lbs. 

2200 Volts 
lOmA 

500 Volts 
0.5mA 

3: 1 



-e- EM1300 ---------------------------

10 - 32 UNF 3/8 DEEP (4 HOLES) 

NOTES: 

1. The operating frequency is a function of the 
anode voltage; therefore any voltage ripple 
on the anode supply appears as frequency 
modulation on the RF output. 

2. The heater supply may be either alternating 
or direct current. If direct current is used, 
the heater connections must be connected to 
the negative terminal of the heater supply. 

3. Cooling-To insure optimum tube perform­
ance , the magnet shell should be maintained 
below 70° C. 

4. Temperature Stability - The permanent 
magnet of the shielded VTM has been tem­
perature stabilized to minimize frequency 
changes caused by variations in the magnet 
temperature. The temperature/frequency co­
efficient for the shielded VTM is 0.008% of 
the operating frequency per degree centi­
grade. A positive change in temperature will 
always produce a positive change in fre­
quency. 

FLYING LEADS 
14 " LONG 

CHARACTERISTIC CURVES 
Typical Performance Values 

0 \-----' 

DIMENSIONAL DATA 

R£F. MIN. MAX. NOM. 

A 3 050 
8 1.::00 1.800 
C 1.300 I. 700 
D 3 ,050 

E .300 .500 
F .700 .900 
G 2 .300 
H I. 525 
J 2.320 2 . 380 
K 2 .320 2.380 

A 

Lead Color Code 
Ground .............................. Black 
Heater ................................ Blue 
Heater Cathode .................... Red 
ln iection Anode ................ Wh ite 

RF OUTPUT 
TNC FEMALE 

3 250 -----4------4------+------4----------l 2000 
~ 

f/) -
~ 200 ----------- 1750 ~ 
~ I 

~ w 
5 ~ 
a:: 150 t----:'2Jlll'~-t------+----2lfll'Ef------+-----..31--~ 1&:>0 ~ 
w 0 
3 > 
0 w 
~ 100 t------t-----:::::ao,-C:....___...-----+-----1-------41250 2 

cl: 

______ ..._ _________________ ..._ ____ __,750 

250 300 350 400 450 500 
FREQUENCY-Mc 



EIMAC 

DESCRIPTION 

The EM 1310 Voltage Tunable Magnetron Oscillator delivers at least 
100 mw over the frequency range of 500-1000 Mc. This miniature magneti­
cally shielded oscillator is ideally suited for applications requiring compact 
lightweight packaging. Its unique magnetic circuit results in negligible 
external magnetic field and permits the tube to contact other ferromagnetic 
materials with no degradation in performance. 

FEATURES 
• Magnetically Shielded • Small Size 
• Light Weight • Flat Power Output 
• Linear Voltage Tuning • Rugged 

TYPICAL PERFORMANCE 
ELECTRICAL 

Frequency Range -
Anode Voltage 
Cathode Current -
Typical Power Output -
Anode FM Sensitivity -
Injection Anode Voltage 
Injection Anode Current -
Heater Voltage ( AC or DC) 
Heater Current (AC or DC) 
Load Impedance -
Load VSWR -
Power Variation -

MECHANICAL 
Operating Position -
Cooling -
Electrical Connection -
RF Output Coupling -
Weight -

MAXIMUM RATINGS* 
Anode Voltage 
Cathode Current -
Injection Anode Voltage 
Injection Anode Current -
Load VSWR -

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

fEffec1i2e 12-15-51) Cqpy,jplil 19¢5 by Va1ia11 Ass1niale:s 

(Effective 12-15-65) Copyright 1965 by Varian Associates 

EM1310 
MAGNETICALLY SHIELDED 

VOLTAGE TUNABLE 
MAGNETRON 

500 -1000 Mc 

100 mw 

500-1000 Mc 
920-1840 V 

0.5-2 mA 
150mw 

0.55 Mc/V 
150 Volts 
0.0mA 
6.3 Volts 

0.86 Amp 
50Ohm 

1.1: 1 
±1 db 

- Any 
Conduction 

- Flying Leads 
- TNC Female 
- 1.5 lbs. max. 

2200 Volts 
lOmA 

500 Volts 
lmA 

3: 1 



-Ii;!; EM1310 --------------------------

NOTES: 

1. The operating frequency is a function of the 
anode voltage; therefore any voltage ripple 
on the anode supply appears as frequency 
modulation on the RF output. 

2. The heater supply may be either alternating 
or direct current. If direct current is used , 
the heater connections must be connected to 
the negative terminal of the heater supply. 

3. Cooling-To insure optimum tube perform­
ance, the magnet shell should be maintained 
bel6w 70° C. 

4. Temperature Stability - The permanent 
magnet of the shielded VTM has been tem­
perature stabilized to minimize frequency 
changes caused by variations in the magnet 
temperature. The temperature/frequency co­
efficient for the shielded VTM is 0.008 % of 
the operating frequency per degree centi­
grade. A positive change in temperature will 
always produce a positive change in fre­
quency. 

10 - 32 UNF 3/8 DEEP (4 HOLES ) 

.____--1 D ,__ _ _, 

FLYIN G L EADS 
14 " LONG 

CHARACTERISTIC CURVES 
Typical Performance Values 

0 1MEN • lONS IN INCHES 

DIMENSION A L DATA 

RE.I"". MIN. MAX. N OM . 

A 3 050 
8 1. 200 1.800 
C 1.300 I. 700 
D 3.050 

E . 30 0 .500 
F . 700 .900 
G 2 .300 

H I. 525 
J 2 . 320 2 . 380 

K 2 . 320 2 . 380 

A 

Lead Color Code 
Ground .............................. Black 
Heater ................................ Bl ue 
Hea ter Cathod e ........ ............ Red 
lniection Anode ................ Whi te 

RF OUTPUT 
TNC FEMALE 

2000 

250~--+-----1----+---1----+---1------1---4----,oi,,,r=...~ 1800 
~ 
2 

I 200 l,----i--~---+-----1---1----+-----,.,;,c.:...___-l--_--+_----I 
1-
:> 
Cl. 

~ 150~----4---l-----+---l----,,~~_j~~~~~----l-~~ 
0 

0:: 
Lu 
~ 100~---if---+-~~1----+--f---+---f----+--+----I 
0 
Cl. 

1600 

1400 

1200 

1000 

500 600 700 800 900 000800 

FREQUENCY- Mc 

Cl) -~ 
I 

IJ.J 
(!) 

~ 
d 
> 
w 
8 z 
<t 



EIMAC 

DESCRIPTION 
The EM1320 Voltage Tunable Magnetron Oscillator delivers at least 

100 mw over the frequency range of 1000-2000 me. This miniature magnet­
ically shielded oscillator is ideally suited for applications requiring compact 
lightweight packaging. Its unique magnetic circuit results in negligible 
external magnetic field and permits the tube to contact other ferromagnetic 
materials with no degradation in performance. 

FEATURES 
• Magnetically Shielded • Small Size 
• Light Weight • Flat Power Output 
• Linear Voltage Tuning • Rugged 

TYPICAL PERFORMANCE 
ELECTRICAL 

Frequency Range -
Anode Voltage 
Cathode Current -
Typical Power Output -
Anode FM Sensitivity -
Injection Anode Voltage 
Injection Anode Current -
Heater Voltage ( AC or DC ) 
Heater Current (AC or DC) 
Load Impedance -
Load VSWR -
Power Variation -

MECHANICAL 
Operating Position -
Cooling -
Electrical Connection -
RF Output Coupling -
Weight -

MAXIMUM RATINGS* 
Anode Voltage 
Cathode Current -
Injection Anode Voltage 
Injection Anode Current -
Load VSWR -

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

(EUee*I' 8 IQ I a ~ I J Cor3, rigl'1t 1 ?es ls, 'lerioR ,6,sseeietes 

(Effective 12-15-65) Copyright 1965 by Varian Associates 

EM1320 
MAGNETICALLY SHIELDED 

VOLT AGE TUNABLE 
MAGNETRON 

1000 - 2000 Mc 

100 mw 

1000-2000 Mc 
920-1840 V 

1-6 mA 
200mw 

1 Mc/Volt 
200 Volts 
0.0mA 
6.3 Volts 
0.9 Amp 
50 Ohm 

1.1: 1 
±1 db 

- Any 
Conduction 

- Flying Leads 
- TNC Female 

1.5 lbs. 

2200 Volts 
12mA 

500 Volts 
1 mA 

3: 1 
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10-32 UNF 3/8 DEEP (4 HOLES) 

NOTES: 

1. The operating frequency is a function of the 
anode voltage; therefore any voltage ripple 
on the anode supply appears as frequency 
modulation on the RF output. 

2. The heater supply may be either alternating 
or direct current. If direct current is used, 
the heater connections must be connected to 
the negative terminal of the heater supply. 

3. Cooling-To insure optimum tube perform­
ance, the magnet shell should be maintained 
belolQ 70° C. 

4. Temperature Stability - The permanent 
magnet of the shielded VTM has been tem­
perature stabilized to minimize frequency 
changes caused by variations in the magnet 
temperature. The temperature/frequency co­
efficient for the shielded VTM is 0.008% of 
the operating frequency per degree centi­
grade. A positive change in temperature will 
always produce a positive change in fre­
quency. 

L.~ 
® 

FLYING LEADS 
14" LONG 

CHARACTERISTIC CURVES 
Typical Performance Values 
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DIMENSIONAL DATA 

RE.F. MIN. MAX. NOM . 

A 3 050 

B I. :::oo I . BOO 
C I. 300 I. 700 

D 3.050 

E .300 .500 
F . 700 .900 
G 2.300 

H I. 525 
J 2.320 2.380 

K 2.320 2 .380 

A 

Lead Color Code 
Ground .............. ................ Black 
Heater ................................ Blue 
Heater Cathode ... .. ............... Red 
Injection Anode ................ White 

RF OUTPUT 
TNC FEMALE 
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EIMAC 

DESCRIPTION 
The EM1331 Voltage Tunable Magnetron Oscillator delivers at least 35 

watts over the frequency range of 2200-2300 Mc. This miniature magneti­
cally shielded oscillator is ideally suited for applications requiring compact 
lightweight packaging. Its unique magnetic circuit results in negligible 
external magnetic field and permits the tube to contact other ferromagnetic 
materials with no degradation in performance. 

FEATURES 
• Magnetically Shielded • Small Size 
• Light Weight • Flat Power Output 
• Linear Voltage Tuning 

TYPICAL PERFORMANCE 
ELECTRICAL 

Frequency Range -
Anode Voltage 
Cathode Current -
Typical Power Output -
Anode FM Sensitivity -
Injection Anode Voltage 
Injection Anode Current -
Heater Voltage ( AC or DC) 
Heater Current ( AC or DC) 
Load Impedance -
Load VSWR -
Power Variation -

MECHANICAL 
Operating Position -
Cooling -
Electrical Connection -
RF Output Coupling -
Weight -

MAXIMUM RA TINGS* 
Anode Voltage 
Cathode Current -
Injection Anode Voltage 
Injection Anode Current -
Load VSWR -

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

t[Ffedive l~-15-51) EPPYliYlil 12!65 by Vaiiaii A¥$Odal§j 

(Effective 12-15-65) Copyright 1965 by Varian Associates 

EM1331 
MAGNETICALLY SHIELDED 

VOLTAGE TUNABLE 
MAGNETRON 

2200 - 2300 Mc 

35 Watts 

2200-2300 Mc 
2060-2160 V 

41-44 mA 
40-42 W 

1 Mc/Volt 
500 Volts 
0.0mA 
6.3 Volts 
l.0Amp 
50Ohm 

1.1: 1 
1 db 

- Any 
Forced Air 

- Flying Leads 
- TNC Female 
- 3.5 lbs. max. 

2500 Volts 
60mA 

750 Volts 
lmA 

1.2: 1 



-eEM1331 

NOTES: 

1. The operating frequency is a function of the 
anode voltage; therefore any voltage ripple 
on the anode supply appears as frequency 
modulation on the RF output. 

2. The heater supply may be either alternating 
or direct current. If direct current is used, 
the heater connections must be connected to 
the negative terminal of the heater supply. 

3. Cooling-To insure optimum tube perform­
ance, the magnet shell should be maintained 
below 70° C. 

4. Temperature Stability - The permanent 
magnet of the shielded VTM has been tem­
perature stabilized to minimize frequency 
changes caused by variations in the magnet 
temperature. The temperature/frequency co­
efficient for the shielded VTM is 0.008% of 
the operating frequency per degree centi­
grade. A positive change in temperature will 
always produce a positive change in fre­
quency. 

CHARACTERISTIC CURVES 
Typical Performance Values 

60 

I I 
!! 50 

POWER OUTPUT 
+-

RF OUTPIJT 
TNC FEMALE 

0 
3 ---- ---.... r---.. __,,. 

l....----"" 
I 

1- 40 
.::::, 
a. 
I-::, 
O 30 
0: 
w 
3 
O 20 a. 

10 

-

___,,./ 

2200 

~ 
_. 

2220 

-- ..... 

~ 
.,,,,,,,,..... 

__,,./ .-,,,,-
_., ~ODE VOLTAGE 

2240 2260 2280 
FREQUENCY-Mc 

DIMENSIONAL DATA 

RE,-. MIN. MAX. 

A 3.015 
B 1.200 1.800 
C 1.450 2.050 
D 3.515 
E 2 .300 

F 1.525 I 
G 2.220 2.280 
H 2 .720 2.780 

10-32 UNF 3/8 DP. (4 HOLES) 
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The Eimac EM4500 is a cavity amplifier incorporating 
the Eimac 4CX1000K tetrode. It is designed for use as a 
linear amplifier in a transmitter output stage. Front panel 
tuning controls are provided. 

ELECTRICAL 

Frequency, continuously tunable 
RF Power Output 
RF Drive Power Required 

CHARACTERISTICS 

Power Supply Requirements (Typical): 
Anode, maximum 
Grid 

Heater 
Tube Type 
Load Impedance­
Bandwidth 
Modulation 

MECHANICAL 

Mounting 
Size 

Operating controls -
Cooling required -
Connectors 

ENVIRONMENTAL 

Temperature 
Altitude 

, 

EM4 500 
CAVITY AMPLIFIER 

145-150 Mc 

UP 

Ji .:.H-

145-150 Mc 
300 watts*CW 

3W* 
Voltage Current 
3000 V 500 mA* 
-10 to -0.25 to 

-100 V 0.75 mA 
6.0 V 20 A 

- Eimac 4CX1000K 
50 ohms 

- 20 KC minimum at 3 db 
0-100% AM, 0-10,000 CPS 

Standard 19" relay rack Panel 
height -- 16 inches 
width -- 14 inches 
depth -- 12 inches 

- Tuning knobs provided 
- 50 CFM at 0.5" water 
- Input - - Type N Female 

Output -Type LC Female 

-10 to+50°C ( +14to+l22°F) 
to 12,000 feet 

*Up to 1 KW output can be provided with 15 watts drive and 600 mA anode current. 

(Effective 1-1-64) © Copyright 1964 by Eitel-McCullough, Inc. Printed in U.S.A. 
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EM4501 
CAVITY AMPLIFIER 

145-150 Mc 

The Eimac EM4501 is a cavity amplifier incorporating 
the Eimac 4CX3000A tetrode. It is designed for use as a 
power amplifier in a transmitter output stage. 

CHARACTERISTICS 

ELECTRICAL 

Frequency 
RF Power Output 
RF Drive Power Required -
Power Supply Requirements (Typical): 

Anode, Maximum -
Screen Grid, Maximum -
Control Grid, Maximum -
Heater 

Tube Type 
Load Impedance 
Load VSWR, Maximum 
Bandwidth 
Modulation 

MECHANICAL 

Mounting 
Size 

Cooling Required 
Connectors 

ENVIRONMENTAL 

Temperature -
Altitude-

- 145-150 Mc 
3kWCW 

175 W 
Voltage Current 

- 4500 V 1.lA 
300 V 125 mA 
150 V 55 mA 
9.0 V 45 A 

E imac 4CX3000A 
- 50 ohms 

- 1.5:1, anyphase 
- 20 KC Minimum at 3 db 
0-100 %AM, 0-10,000 CPS 

- Standard 19" relay rack panel 
Height - 18 inches 
Width - 15-3/4 inches 
Depth - 14-7 /8 inches 
170 CFM at 1.6" water 

Input - - Type N Female 
Output -- Type LC Female 

-10 to +50°C ( +14 to+l22°F) 
- to 12,000 feet 

(Effective 11-1-63) © Copyright 1963, 1964 by Eitel-McCullough, Inc. Printed in U.S .A. 
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EIMAC 

.. 

ea division of VARIAN associates 

EM4504 
EM4537 
AMPLIFIER 

SYSTEM 
2200 - 2300 MHz 
1435 - 1600 MHz 

These modular amplifier systems are recommended for medium power aerospace telemetry 
transmission. They provide at least 10 db gain in the 2200-2300 MHz or 1435-1535 MHz telemetry 
bands, when driven by a 1-2 watt exciter. The system includes an EM4590 power supply, plus an L­
band (EM4539 ) or S-band (EM4596) cavity amplifier. Full power output is provided, even in the 
severe environment of missile launch. These modular units provide maximum flexibility in system 
packaging. A single package containing both the amplifier and the power supply is also available, on 
special order. All modules are conduction cooled, and can be operated continuously at heat sink tem­
peratures from -54°C to +95°C. They are hermetically sealed, for operation at any altitude. 

AMPLIFER MODULE 
Model EM4596 is used for 2200-2300 MHz; EM4539 is used for 1435-1600 MHz. These cavity 

amplifiers provide at least 10 db gain, using a rugged , frequency-stable ceramic planar triode. All 
connectors and tuners are accessible on one surface. A low pass filter, for harmonic suppression, is 
included. EM4596 is 3¾" x 2½" x I½" and weighs 0 .95 lbs.; EM 4593 is 4" x 2½" x I½" and 
weighs 1.1 lbs. ( dimensions include all protusions ) . For further details, refer to the data sheets for 
these units. 

POWER SUPPLY 
The de-de converter, included in the amplifier system, is Model EM4590. This is a solid state 

unit which provides regulated plate and heater voltages, operating from a 28 Vdc primary source. All 
components are used well below their maximum ratings. Size is 1.7" x 4.2" x 5.5" ; weight is 2 .5 lbs . 
For further details, refer to the EM4590 data sheet. 

THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

(Effective 4-1 -66) Copyright 1966 by Varian Associates Printed in U.S.A. 



-e EM4504, EM4537-----------------------­

C HAR ACT ERIS TICS 

ELECTRICAL 

Frequency, 1 continuously tunable, EM4504 
EM4537 

RF power2 output ( with 2 watts drive ), minimum -

RF power2 output ( with 1 watt drive ), minimum 

Input Signals 

Bandwidth , Minimum , 3 db points 

Gain, Minimum 

Load Impedance , Nominal 

VSWR, Maximum, for full rated output 
without damage 

Harmonic Suppression, Minimum ( 2nd , 3rd & 4th) 

Warm-up Time -

Input Voltage3 
-

Overvoltage, Maximum -

Input Transients, Maximum -

Input Ripple , Maximum -

Interference 

Efficiency, DC-RF Conversion, Minimum -

MECHANICAL 

Power Supply Module 

S-band Cavity Amplifier Module -

L-band Cavity Amplifier Module -

Mounting -

Cooling 

Connectors: RF input and output -
Primary power input 
Power supply module output -
Cavity Amplifier module input 

ENVIRONMENTAL 

Temperature , Heat Sink ( for continuous operation) 

Altitude ( 3 hour duration) 
Vibration 20 g peak to 2 KHz, Curve E , Fig. 514-3 -

0 .3 G2/ Hz Random, Curve F, Fig. 514-4 -
20 g peak to 2 KHz, Category II -

Other -

FOOTNOTES 

1 Also available with similar performance characteristics 
for other frequencies in the 500-2500 MHz range . 

2Under worst combination of specified environmental 
conditions . Output and efficiency are higher under 

2200-2300 MHz 
1435-1600 MHz 

20 Watts 

12 Watts 

All standard FM telemetry signal 
formats, per IRIG 106-65 

10 MHz 

10 db 

5'.) Ohms 

1.5: 1 
3 : 1 

GO db 

3 Minutes 

28 ~: Vdc 
43 Vdc 

80 Volts for 20 Microseconds 

3 V rms, DC-20 KHz, superimposed on 
24-32 Vdc input 

Meets MIL-I-6181D 

17.5% 

Size 

1.7" X 4.2" X 5.5" 

3. 75" X 2.5" X 1.5" 

4" X 2.5" X 1.5" 

To Heat Sink ( not included) 

Conduction 

OSM Female 
Bendix JT07H-8-3P 
Deutsch DTK07H-12-8P 
Deutsch DM5300-3P-643 

-54°C to + 95°C 

Any 
MIL-STD-810 
MIL-STD-810 
MIL-E-5400 

Per MIL-E-5400 

Weight 

2.5 lbs. 

0.95 lbs. 

1.1 lbs. 

optimum conditions. See EM4539 and EM4596 data 
sheets for typical performance curves . 

3Power supplies for operation from other primary 
sources are also available. 



EIMAC 

EM4522-5 
EM4522-6 
EM4538-2 
EM4538-5 
EM4591 

CAVITY OSCILLATORS 
1435 • 1540 MHz 
1700. 1850 MHz 
2200 • 2300 MHz 

These oscillators are recommended for use in 
UHF /microwave telemetry transmitters and aerospace 
television transmitters. They are precisely tuned over the 
specified ranges by three easy adjustments. Power output 
and frequency are highly stable under severe environmen­
tal conditions, including shock and vibration of missile 
launch . Modulation is achieved by varying the voltage 
applied to a var actor diode in the anode cavity. Modulation 
is linear over a wide range of frequency deviation. High rf 
efficiency is another important advantage of these oscilla­
tors. These are very compact units, shaped for maximum 
packaging efficiency . Cooling is by conduction to the trans­
mitter case. All models use rugged ceramic-metal planar 
triodes. 

'"""" ONE INCH 

De-de converters are available from EIMAC to oper­
ate these oscillators from 28Vdc. EM4522-5 OSCILLATOR 

ELECTRICAL 
Tuning Range , MHz 1 -

rf Power Output ,3 Watts , CW -
Frequ~ncy Stability, MHz -
Power Supply Requirements: 

CHARACTERISTICS 
EM4522-5 

- 2200-2300 
2 

±2.5 

EM4522-6 EM4538-2 
2200-2300 1435-1540 

10 13 
±2.5 ±2.5 

Anode Voltage, Volts, Max. 165 240 240 
Anode Current, mA, Max. - 70 130 130 

EM4538-5 
1435-1540 

3 
±2 

165 
70 

EM4591 
1700-1850 

2 .5 
±2 

165 
70 

Control Grid - Self Bias -----------+ 
Heater Voltage, Volts - 6.0 5.6 5.6 6.0 

400 
EM4589 

6.0 
400 

EM4589 
Heater Current, mA, Max. - 400 540 540 

Suggested EIMAC Power Supply Model EM4589 PS4 700 PS4 700 
Load Impedance , Ohms, Nominal - ------------50-----------­
Modulation Any IRIG 106-65 Format---------­
Modulation Linearity: 

500 KHz peak-to-peak deviation,% 1 ------------
3 MHz peak-to-peak deviation, % - ----------- 2.5 ------------
6 MHz peak-to-peak deviation, % 5 ------------

Modulation Frequency Response , 
0-2 MHz, db - 0.5 -----------+ 

VSWR, Maximum for rated output - 1.2 : 1-------------
Maximum without damage - 3: 1 -------------

Warm-up time 90 Seconds ----------+ 

MECHANICAL 
Mounting 
Dimensions -
Weight, pounds 
Cooling -
Connector, rf output -

Modulation Input 

--------- Bolts to Heat Sink---------
- --------- See Drawing -----------
------------ 0.4 ------------
------- Conduction to Heat Sink-------
- --------- OSM-----------
- ---------OSSM-----------

THESE SPECIFICATI ONS ARE BASED ON DATA APPLICABLE ·AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

(Effecti ve 5-1 -66) Copyright 1966 by Varian Associates Printed in U.S.A. 



-e EM4522-5, EM4522-6, EM4538-2, EM4538-5, EM4591 

ENVIRONMENT AL 
Temperature ( Heat Sink) -
Vibration2 ( MIL-STD-810 , Fig. 514-3 Curve D) -
Shock2 (MIL-STD-810 Method 516, Procedures I and V, half sine) 
Sustained Acceleration 

1Other ranges available on special order. stood without damage. 

-54° to +85°C 
- 15 g Peak to 2 KHz 

15 g for 11 milliseconds 
- 30 g for 5 minutes 

2Electrical performance is as specified , under these envir­
onmental conditions. More severe conditions can be with-

3Higher power oscillators available on special order. 

MODEL EM4522-5 OSCILLATOR WITH ACCESSORIES 

Complete rf power source packages are also available from EIMAC. The package shown here 
includes a three-port terminated circulator, low pass filter, modulation input choke and cabling. 

De-de converters are available from EIMAC to operate any EIMAC oscillator or amplifier from 
28 Vdc . These power supplies feature compact, light weight design, particularly suited for use in 
aerospace systems. All components are solid state. The package is conduction cooled. Operation 
during the shock and vibration of missile launch is satisfactory. RF interference is within limits of 
the applicable MIL specifications. 

Power supplies for operation from 400 CPS primary supply are available on special order. 
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EM4505 
E L McCULLOUGH, INC. CAVITY 

AMPLIFIER 

122-150 Mc 

The Eimac EM4505 is a cavity amplifier incorporating the Eimac 4CX250R 
ruggedized ceramic tetrode. It is designed for use as an intermediate stage 
in an FM transmitter. Tuning controls a re provided. 

CHARACTERISTICS 
ELECTRICAL 

Frequency, continuously tunable -

RF Power Output -

RF Drive Power Required 

Power Supply Requirements (Typical ) : 
Anode, maximum -
Screen Grid , ,maximum -
Control Grid , maximum 
Heater 

Tube Type -

Load Impedance 

Bandwidth -

Modulation 

MECHANICAL 

Mounting -

Size 

Operating controls -

Cooling required 

Connectors 

ENVIRONMENT AL 

Temperature 

Altitude 

- 122-150 Mc 

30 watts* CW 

- lW* 

Voltage Current 
- 400 to 800 V* 150-250 mA * 

80 to 175 V ± 25 mA 
- -35 to -60 V 

6.0V 
±25mA 
2 .6A 

- Eimac 4CX250R 

- 50 ohms 

- 2 Mc minimum at 1.5 db 

- FM 

- Standard 19" relay rack Panel 

height - 13 inches 
width - 8½ inches 
depth - 26 inches 

Tuning knobs provided 

- Blower included 

Type N Female 

- -10 to + 50°C ( + 14 to + 122°F ) 

to 12,000 feet 

*Up to 200 watts output can be provided with higher anode voltage and drive . 

(Effective 11 -1-64) © Copyright 1964 by Ei tel-McCullough, Inc. Pr inted in U.S.A. 
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EM4 506 
CAVITY AMPLIFIER 

122-150 Mc 

The Eimac EM4506 is a cavity amplifier incorporating the 
Eimac 4CX1000K tetrode. It is designed for use as an intermediate 
stage or the output stage of an FM transmitter. 

CHARACTERISTICS 

ELECTRICAL 

Frequency -
RF Power Output -
RF Drive Power Required 
Power Supply Requirements (Typical): Voltage 

Anode, Maximum - 3 KV 
Screen Grid, Maximum - 250-350 V 
Control Grid, Maximum -90 to -120 V 

122-150 Mc 
- 1 kW CW 

30 Watts 
Current 

lA 
-100 to+l25 mA 
-50 to+0.75 mA 

Tube Type - Eimac 4CX1000K 
Load Impedance -
Bandwidth -
Modulation -

MECHANICAL 

Mounting 
Size -

Cooling 
Connectors -

ENVIRONMENTAL 

Temperature 
Altitude 

50 ohms 
2 Mc at 1.5 db 

- FM 

Standard 19" relay rack panel 
Height - 24 inches 
Width - 15 inches 

Depth - 12 1/2 inches 
Blower included 

- Input -- Type N Female 
Output --Type LC Female 

-10 to+50°C (+14to+l22°F) 
to 12,000 feet 

(Effective 1-1-64) © Copyright 1964 by Eitel-McCullough, Inc. Printed in U.S.A. 
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The Eimac EM4512A is a broad-tuning cavity 
power oscillator incorporating the Eimac Y-319 
ceramic-metal planar triode. It is intended for 
use in test equipment consoles and special trans­
mitters. This oscillator has front-panel tuning 
knobs and frequency scales for tuning across 
the 1 70-2000 Mc band with power output from 
25 to 2 watts. 
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CHARACTERISTICS 

ELECTRICAL 

Frequency, continuously tunable 
RF Power Output, minimum 

Frequency Drift, 1 percent of operating frequency -
Power Supply Requirements: 

Anode, maximum -
Grid -

Heater 
Ground 

Cathode Current 
Tube Type 
Load Impedance -
Load VSWR, maximum 

MECHANICAL 

Mounting 
Size -

Weight 
Operating Controls 

Cooling 
Connector 

ENVIRONMENT AL 

Temperature -
Altitude -

NOTES: 

- 170-2000 Mc 
- Frequency, Mc 

170- 300 
300- 800 
800-1200 

Power output, watts, CW 
15 
25 
10 

1200-1600 
1600-2000 

5 
2 

- ±0.05% 
Voltage Current 

- 1 KV 100 mA 
- Bias through variable cathode 

resistor, 200-1000 ohms 
- 6.0 V 1 A 

- Positive terminal of anode 
supply 

- 125 mA 
- Eimac Y-319 

- 50 ohms nominal 
2 .0: 1 any phase, without damage 

Standard 19" relay rack 
height - 8¾ inches 
depth - 4 ½ inches 

10 pounds 
Tuning knobs and frequency 
scales provided2 

Conduction - Convect10n;1 

Type TNC Female 

- -10 to +50°C ( +14 to +122°F)'3 

- to 12,000 feet 

( 1) Frequency drift is specified over a period of 2 hours, following a warm-up period of ½ hour 
minimum. 

( 2) Knobs are provided on the front panel for fine tuning the plate and cathode cavities and for 
adjusting output coupling. Frequency scales are provided for each cavity. Tuning is accomplished 
by sliding the pointers to the desired frequency, then adjusting the fine tuning and output 
coupling. Access to the interior of the amplifier is not required for tuning. Four sets of scales 
are provided, covering four sections of the tuning range. The desired set of scales is selectable 
by a knob on the front panel. 

(3) If ambient temperature exceeds 90°F, the cavity body will become quite hot (up to 250°F) , 
and forced air cooling is recommended. 

For personnel protection, high voltage circuits above 500 volts are enclosed and identified. 
Interlocks are not provided. 
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EIT L-McCULLOUGH 

The Eimac EM4516 is a three stage amplifier chain 
designed for use as the driver amplifier section in FM 
transmitters. The first two stages are Eimac EM4505 cavity 
amplifiers incorporating the 4CX250R ruggedized tetrode. 
The final stage is Eimac cavity amplifier EM4506 which 
uses the 4CX1000K tetrode. The three stages are mounted 
on a panel which fits a standard 19" rack. 

CHARACTERISTICS 

ELECTRICAL 

Frequency -
RF Power Output -
RF Drive Power Required 
Power Supply Requirements (Typical): 

Stage I 
Voltage Current 

Anode 400 V 150 mA 
Screen 100 to -25 to 

200 V +25 mA 
Grid - 20 to -10 mA 

-70V 
Heater / filament 6.0 V 2.6 A 

Stage 2 
Voltage Current 
750 V 250 mA 
150 to - 10 to 
250 V +40 mA 
-50 to - 15 mA 
-100 V 
6.0 V 2.6 A 

C 

Stage 3 
Voltage Current 
3000 V 800 mA 
250 to -75 to 
350 V +75 mA 
-50 to - 10 mA 
- 125 V 
6.0 V 12.0 A 

EM4516 
CAVITY AMPLIF IER 

CHAIN 

122-150 Mc 

122-150 Mc 
- 1 kW CW 

1 Watt 

Tube Type -
Load Impedance -
Bandwidth -
Modulation -

- Eimac 4CX250R and 4CX1000K 
50 ohms 

2 Mc at 1.5 db 
FM-CW 

MECHANICAL 

Mounting 
Size 

Cooling 
Connectors -

ENVIRONMENTAL 

Temperature 
Altitude 

(Effective 11-1-63) © Copyright 1963, 1964 by Eitel-McCullough, Inc . Printed in U.S.A. 

- Standard 19" relay rack 
Height - 60 inches 
Depth - 28 inches 

- Blowers provided 
Input - Type N Female 

Output - Type LC Female 

-10 to +50° C (+14to+l22°F) 
to 12,000 feet 



-e EM4516---------------------

JI 
WI 

II 
11 
II -
11 
11 

11 11 
11 11 
11 11 

1ST STAGE 
1 - --- - - 1 

I 

---- ------ -7 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

LI 
2144 

L2 
126883 

1-7 

C2I : :~ : 
-:: I 2W I C3 

RI 
300 L - - - - - __J I 
BW C4 C5 C6 I C7 

, - ( 101_ -~ JQQr _!_Or _!_57 
I -:: _ - I 
I L4 I 
I 126656 RB I 

100 
IOW I 

I 
I 
I 
I 
I 
I 
I 
I 

L20 I 

I 

11 11 I I 

r-- -
1 

I 
I 
I 
I 

1 I l_l,L _ _ _ _ _ _ _ _ _ _ _ _ = r.= _ _ _ _ _ _ _ _ _ _ _ _ -_-:_ - _ -_ - _ - _ - _ - _ - _ -_ - _ J!J I I 

He-- _:_: : : : : : :--:_ --:_ - --~i ) ( r( r :-:_:-=_-=_-:: ~ -=_-=_: -=_-=_-=_-=_-~ -=_-=_-~ f ~-=-l-:: --:: -::-:: -:: -:: "-:_--:_-:- --
I I I II II II 

TBI [! ! f f f r f f ! 1~] 

'-v--' '-y---' ~ 
1ST 2NO 3RO 

'-------y------

lN T ERLOCKS 

REFERENCE SCHEMATI C ONLY 

I I 

1ST 2ND 3RD 

DIRECTIONAL COUPLER 
OUTPUT-$ 

le 

C34 
2000 

Ic2 

C35 
2000 

GRID SUPPLIES 
1ST 8 2ND STAGES 

3 

6 

3 

lb 

C36 
2000 

R9 
4700 
2 W 12E 

DECK ' 

10 
0--s, 

II 

Ef 

C43 
2000 



---------------------EM4516 e -
2 ND STAGE 3RD STAGE 
----- - ----- - 7 , - -- - - i- - - - - ----------7 

I I I 

V3 
XV 3 ~i, cs~ 1 I ,,,os, 1 

~ -:_-= i ·!'::, '" i l'., i i l ~~ ~= ==_ i J_ 
---::::;; -~ I R4 I I I'b I C2 3 .__ / 11 
::..__.: Cl3.I I 47 I 11000 2W 

-=-_ 
1 

> 2w 1 
1 2~d~ j c24 _r ~ ~ : 126i~~ 
I JS I iooo .I. C42 I 

___ _ _ J I ) -=- 2000 

Cl 6 Cl7 I CI B L22 I -:: ; , )C26 C27 C28 l C29 -J: _!_OQ_O r ( !.Or: ~O~ : I L23 ' _J~ Ir - - ( 100 ]_ _ I_ 150 ) - 7 

I I I I _ I 

~C25 
400 

L24 

LIO 
,656 

L I i 
21 44 

I IJ5P4 DC3 P5J6 1 I I 
<;, RIO I ~~ 1"' W5 i!,~ W69 ) ) I ) I Ll 5 Ll6 Ll 7 R7 > I ~ 
; :g~ I ,/ I R Iii ,1; Y _J_ I / , 12144 126656 126656 ici~ ~ I i/ 

I/ I I I I -=- I n- C40 I / 

J 7 

' 

- ~ - I I I I - I c!c HO CSO c,, c,, r f") -" C"C 
C20 C21 C22 I-=- I r 11 L -=- I ,~9r1000 .< ( 1001 L 850 L -:: fi 

~ ·~ ~r_!_T:~SQ_O~ ]~~L2 + :::: -on-: i - .~- - - --~IO is;1- m 
~ 3 5 -=:c 3 -=:=- 4? ~ 1:: 1 rna[6 -=:=-~~ -=:=- -=:=- ~7 0-=:=- 7 ~ ?] [ ?? ~ i~]rn11 

1- -+--f----+----+-----l,--+--+-+-------fl--'l'----------+--+-----+----l-+-- ------+---+--+-----l-,--1-1 ___J 

I 

I I < <) 0 0 0 0 0~ I I 
1 2345678 111 

--+--1----+---+--- --T~BI O > o o o o o I 1 11: 

I ii, 
111'1 
,1 11 

- - - - - - ~ - - - _~J] I 1 
~ -~E,_,.'=,~~ =-==,-=±-=,,-==,--=c,-~~-~. _=i--='--=~~~:!!J 

'D" 

r 
I 

i 

..____.,-, 
20 8V AC 3~ 
AC INPUT 

~~ 
le 

~ f--
C37 
2000 

~ - 1C44 .e 
Ic2 T 2000 Ef 

r------7 f--
C38 
2000 

~ 
C39 

Hf--
2000 

-=-

W8 

, v P6 

+ HV 

I. ALL RES ISTOR VALUES ARE IN OHMS UNLESS 
OTHERW ISE SPECIF IED. 

2 ALL CAPAC I TO R VALUES ARE IN MIC RO - MIC RO 
FARADS UNLESS OTHERWISE SPECI FIED. 

[
o , ' --:\, , , o,l 
I 2 3 4 5 6 7 8 9 IOJ TBS 
0 0 

- t r+tr IJ r 0 

HV 8 HEATER SUPPLIES 
1ST 8 2ND STAGES 

+Ee - Ec2 -HV 

ALL SUPPLIES- 3RD STAGE 



1 8 7 

0 

D 

TUBE REMOVAL 

EM -45051 21 

- 1 
OUTPUT 

E 

OJlLLLWlU[[[ffi"' 

>---------------G---------------1 

SIDE VIEW 

NOTE: 

FOR CONTROL SHAFT LOCATING DIMENSIONS SEE 
INDI V IDUAL CAV ITY AMPLIFl[R SPEC oHEET 

rH 

OUTPUT 

-7 
HLOWER 

PROVIDED 

0~11 0 j a [ffil . 0 l''""'o 
o r~ 0 

@ @ 

@ ., -
- M fl~, I INPUT 

@ 

~ } ~ ---------t---___/, ~ 

N 

BACK VIEW 

DIMENS ION 
REF MIN 
A 45 .94 0 
B 10.484 
C I . 9 2 2 
D 20.530 

-E 5.109 
F 7. 734 

~G 2 5.938 
H 6.812 7~ 6.234 
K 4.406 
L 4 .10~ 
M 3.906 
N 2 1.9 4 0 

DATA 
MAX 

46 .060 
10 516 

1.954 
20.594 

5.141 
7. 766 

26.062 
6.876 
6.266 
4 .470 
4. 141 
3.960 

2 2.060 

I 
~ 

m 
3: 
.a::. 
u, .... 
0-



EM4523 
EIT L-McCULLOUGH, INC. CAVITY AMPLIFIER 

A R CAL FORI', 

The Model EM4523 cavity amplifier is a compact modular 
amplifier readily adaptable to airborne or ground support teleme­
try and communications systems. It is an optimum combination 
of the tube configuration with the associated rf circuit. Maximum 
efficiency and rf output from a very small package are outstanding 
features offered by this amplifier. Tuning can be accomplished 
with a minimum of test equipment. 

ELECTRICAL 

Tuning Range 

Tube Type 

Power Supply Requirements: 
Anode Voltage 

Current -

Heater Voltage -
Current -

Operating Characteristics: 
Power Input -
Power Output, Minimum -
Modulation 
Bandwidth, 3 db points 
Frequency Stability 
Load Impedance -
Load VSWR -

MECHANICAL 

Connectors 

Cooling 

Maximum Overall Dimensions -

Net Weight 

ENVIRONMENTAL 

CHARACTERISTICS 

800 
125 

6.0 
1.0 

2.0 
20 

2200-2300 Mc 
20 Watts CW 

2200-2300 Mc 

Eimac A126066 

V 
mA 

V 
A 

w 
w 

CW/FM 
5 Mc 

20 PPM/°C 
50 ohms nominal 

- 1.5: 1 Any Constant Phase 

Type OSM 

Conduction to heat sink 

1.25" x 1.25" x 43/s" 

1.2 pounds 

Mounting Surface Temperature - -40° to +85°C 
Vibration - 10g, 5-500 cycles , 15 minutes in 3 

mutually perpendicular planes 

Shock - 15g for 11 milliseconds in 3 
mutually perpendicular planes 

(Effective 3-1-65) © Copyright 1965 by Eitel-McCullough, Inc. Printed in U.S.A. 
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EIMAC EM4524A 
A Division ol Varian Associate 

CAVITY AMPLIFIER 

2200-2300 Mc 

100 WATTS CW 

Tentative Data 

The Model EM4524A cavity amplifier is a compact modular amplifier 
readily adaptable to airborne or ground support telemetry and communica­
tions systems. The Model EM4524A is an optimum combination of the tube 
configuration with the associated RF circuit. Maximum efficiency and rf 
output from a very small package are outstanding features offered by this 
amplifier. Tuning can be accomplished with a minimum of test equipment. 

ELECTRICAL 
Tuning Range 
Tube Type 
Power Supply Requirements : 

Anode Voltage 
Current -

Heater Voltage 
Current 

Operating Characteristics: 
Power Input -
Power Output -
Modulation 
Bandwidth , 3db points 
Frequency Stability 
Load Impedance -
Load VSWR -
Gain -

MECHANICAL 
Connectors 
Cooling 
Maximum Overall Dimensions -
Net Weight 

ENVIRONMENT AL 
Mounting Surface Temperature -
Vibration -

Shock 

CHARACTERISTICS 

1000 
350 
6.0 
2.7 

- 2200-2300 Mc 
- Eimac X843G 

V 
mA 

V 
A 

10 W 
100 W 

- CW/FM 
7 Mc 

20 PPM/ °C 
50 ohms nominal 

- 1.5: 1 Any Constant Phase 
10 DB 

- OSM Input, Type N Output 
Conduction 

2" X 2" X 6" 
- 3 pounds 

-40 to + 100°c 
- Shall meet the requirements of 

Method 514, MIL-Standard-810, 
Class 1 through 4 and mounting 
Type A. 

- Shall meet the requirements of 
Procedure 1, Method 516 of 
MIL-Standard-810. 

(Effective 9-15-65) © Copyright 1964 by Varian Associates Printed in U.S.A. 





This EIMAC S-Band transmitter 
provides over 2 watts rf output with over 
10 % overall efficiency, under all combi­
nations of worst specified environmental 
extremes and primary power variation . 
Frequency change, if desired, is easily 
accomplished in the field . It is designed 
to operate during the severe shock and 
vibration of missile launch. 

EIMAC EM4527 
TELEMETRY 

TRANSMITTER 

2200 - 2300 MHz 
2 Watts 

Model EM 4527 is a complete transmitter, including a pre-regulated DC-DC converter. All circuits 
are solid state, except the rf power oscillator, which is a single stage rugged ceramic planar triode. 
RF is generated at the output frequency. The complete transmitter package displaces less than 50 cu­
bic inches, and weighs 4 pounds. Major features of this transmitter include: 

Easy Tuning: A simple crystal change will allow the output to be tuned to any frequency in the 
2 .2-2.3 GHz band . Test points are provided. A minimum of test equipment is required. Adjustment 
of temperature compensation is not required. 

High Reliability: Since the rf power output is produced by a single stage, this transmitter has a 
minimum number of components , tuning adjustments and connections. All components are used 
well below maximum ratings , and circuits are epoxy encapsulated for environmental protection. 

Wide Temperature Range: This transmitter will meet full performance specifications over the 
range -40°C to +85°C, 

Modulation Bandwidth and Linearity: Deviation of± 1.5 MHz is accomplished at ±2.5% lin­
earity, and ±300 KHz at +0.5% linearity. 

THE SE SP ECIFIC ATIONS AR E BAS ED ON DATA APPLICABLE AT PRINTING DATE. SINC E EIMAC HAS A POLI CY 
OF CON TINU IN G PR ODUCT IMPROV EMENT, SP ECIFICATION S AR E SUB JECT TO CHANGE WI THOUT NOTI CE . 

(Effective 2-15 -66) © Copy right 1964, 1965, 1966 by Varian A ssociates 



-e EM4527 --------------------------

CHARACTERISTICS 
ELECTRICAL 
Frequency, Tunable -
Power Output, CW Minimum -
Frequency Accuracy -
Frequency Stability' -
Carrier Deviation, Adjustable, peak-to-peak 
Modulation Bandwidth,1 Flat within ±0.5 db -

Flat within ± 1 db 
Modulation Linearity, Deviation from B.S.L., 

For ±300 KHz peak Deviation -
For ± 1.5 MHz peak Deviation 

Incidental Frequency Modulation, Maximum -
AM, Maximum, due to environmental conditions 

due to ± 300 KHz carrier deviation -
due to ± 1.5 MHz carrier deviation -

Modulation Input Impedance, Minimum, 5 Hz to 800 KHz 
Primary Voltage required2 

Primary current required, maximum, at 28 Vdc 
Primary Ripple, maximum, peak-to-peak from De to 20 KHz 
Transients, Maximum positive 
Input current rise above nominal, due to fault,3 maximum 
VSWR Maximum, any phase, for 2 watts output 

for 1 watt output 
Load Impedance required 
Warm-up time to meet all specifications 
Interference 

Life (95% probability, 60% confidence factor) 

PACKAGING 
Volmp.e displaced 
Dimensions, including mounting flanges -
Weight 
Pressurization 
Cooling 

ENVIRONMENTAL SPECIFICATIONS4 

Temperature5 at heat sink (Continuous Operation) -
Altitude 
Vibration (MIL-STD-810, Figure 514-3, Curve D) -

(MIL-STD-810, Figure 514-4, Curve E) -
Air Induced Vibration 

Explosive Atmosphere 

Sustained Acceleration -
Shock, per MIL-STD-810 Method 516, Procedures I and V, 

half-sine shocks 
sawtooth shocks6 

2200-2300 MHz 
2 Watts 
±0.001% 
±0.0025% 
2Mc/Volt to 30Kc/Volt 
100 Hz to 500 KHz 

5 Hz to 800 KHz 

±0.5% 
±2.5% 
5 KHz rms deviation 
1% 
1% 
5% 
10,000 Ohms 
28 ±~ Vdc 
700 mA 
8 volts 
80 volts for 20 microseconds 
130% 
1.5: 1 
5.5: 1 
50 ohms 
120 seconds 
All applicable requirements of 
MIL-I-26600 and MIL-I-6181D are met 
500 hours 

48 cubic inches 
6.5"x 4.4"x 1.9" 
4 pounds 
30 psia 
Conduction through bottom plate to 
heat sink 

-40°C to +85°C 
Any 
15G peak to 2KHz 
0.2 G2/Hz 
150 db above 2x10-4dynes/CM2 

from 150 to 2000 Hz, 30 minutes 
Capable of operation without 
igniting an explosion 
30G for 5 minutes, three axes 

15G for 11 milliseconds 
lOOG 

'±0.001 % available on special order. 
6Out-of-tolerance operation may occur during l00G 
shock. 

50ther ranges available on special order. 

3Any failure of transmitter (except at input terminals.) 
2Under emergency conditions, full rf output is pro­
vided with primary power as low as 22 Vdc, but in­
creased IFM and AM will occur. 

4Transmitter performs as specified, under any combi­
nation of environmental conditions. 

1Also available modified for modulation down to DC; 
and up to 2MHz. 
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EM4527 e-
TERMINATED CIRCULATOR 

CAVITY 
RF 
PCM'ER 
OSCILL. 

MODULATION 
INPUT 

28 Vdc INPUT 

AFC SERVO MODULES 

l DC-DC CONVE RTER 
MODULES) 

EM4527 TELEMETRY TRANSMITTER ASSEMBLY 

Packaging of this transmitter is compact, yet all modules are easily accessible by removing top 
and bottom covers. The covers incorporate pressure seals and rfi gaskets. 

RF SECTION, EM4527 TRANSMITTER 

The rf power oscillator provides over 2 watts, 
tunable 2.2-2.3 GHz. There is no output below 2.2 
GHz. Harmonics are removed by a low pass filter. 
The ceramic planar triode in the oscillator is con­
duction cooled to the transmitter case. 

TYPICAL PLUG-IN MODULE 

Circuits use only high reliability com­
ponents such as silicon planar transis­
tors and are packaged in modular form. 
The modules are easily removable, and 
offer flexibility for future modification. 
The connector system provides four 
redundant contacts at each connection . 
Modules are encapsulated with a rigid 
high thermal conductivity compound for 
heat conduction and vibration protection. 
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The EIMAC X4528 S-band transmitter 
is packaged in three modules, for maxi­
mum flexibility in system packaging. 
Output is over 20 watts, with over 13% 
overall efficiency, under all combinations 
of worst specified extremes of environ­
ment and primary power. X4528 oper­
ates satisfactorily in the severe envi­
ronment of missile launch. Frequency 
change, if desired, is easily accomplished 
in the field. 

EIMAC 

0 a drY1SM>" of VARIAN assoc1ale~ 

X4528 
TELEMETRY 

TRANSMITTER 

2200 - 2300 MHz 
20 Watts 

Model X4528 is a complete transmitter. It includes an exciter, a power amplifier and a pre­
regulated de-de converter. All circuits are solid state , except the rf power oscillator and the power 
amplifier; these use rugged ceramic planar triodes. RF is generated at the output frequency, and sta­
bilized by a crystal-referenced AFC servo circuit. Major features of this transmitter include: 

Easy Tuning: A simple crystal change will allow the output to be tuned to any frequency in the 
the 2.2-2.3 GHz band. Test points are provided. A minimum of test equipment is required . Adjustment 
of temperature compensation is not required. 

High Reliability: Since the rf power output is produced by only two rf stages, this transmitter 
has a minimum number of components, tuning adjustments and connections. All components are used 
well below maximum ratings, and circuits are epoxy encapsulated for environmental protection. 

Wide Temperature Range: This transmitter will meet full performance specifications over the 
range -40°C to +85°C. 

Modulation Bandwidth and Linearity: Deviation of± 1.5 Mc is accomplished at ±2.5% linear­
ity, and ±300 Kc at ±0.5% linearity. 

THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODU CT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

(Revised 2-15-66) © Copyright 1964, 1966 by Varian Associates 
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CHARACTERISTICS 
ELECTRICAL 
Frequency, Tunable -

Power Output , CW Minimum 
Frequency Accuracy -
Frequency Stability6 -

Carrier Deviation, Adjustable, peak-to-peak 
Modulation Bandwidth,1 Flat within ±0.5 db -

Flat within ± 1 db 
Flat within ±2 db 

Modulation Linearity , Deviation from B.S.L., 
For ± 300 KHz peak Deviation 
For ± 1.5 MHz peak Deviation 

Incidental Frequency Modulation , Maximum -
AM, Maximum, due to environmental conditions 

due to ±300 KHz carrier deviation -
due to ± 1.5 MHz carrier deviation -

Modulation Input Impedance , Minimum, 5 Hz to 800 KHz 

Primary Voltage required2 

Primary current required , maximum, at 28 Vdc 
Primary Ripple , maximum , peak-to-peak from DC to 20 KHz 
Transients , Maximum positive 
VSWR Maximum, any constant phase , for full output 
Load Impedance required 
Warm-up time to meet all specifications 
Interference 

Life ( 95 % probability , 60 % confidence factor) 

PACKAGING 
Volume displaced 
Dimensions -
Weight 
Pressurization 
Cooling 

ENVIRONMENTAL SPECIFICA TIONS3 

Temperature4 at heat sink ( Continuous Operation ) 
Altitude 
Vibration ( MIL-STD-810 , Figure 514-3, Curve D) -

( MIL-STD-810, Figure 514-4, Curve E) -
Air Induced Vibration 

Explosive Atmosphere 

Sustained Acceleration -
Shock, per MIL-STD-810 Method 516, Procedures I and V, 

half-sine shocks 
sawtooth shocks5 

2200-2300 MHz 
20 Watts 
±0.001% 
± 0.0025% 
2 MHz Volt to 30 KHz Volt 
100 Hz to 500 KHz 

5 Hz to 800 KHz 
5 Hz to 2 MHz 

± 0.5% 
± 2.5% 
5 KHz rms 
1% 
1% 
5% 
10,000 Ohms 

28 ±: Vdc 
5.5 Amperes 
8 volts 
80 volts for 20 microseconds 
1.5: 1 
50 ohms 
120 seconds 
All applicable requirements of 
MIL-I-26600 and MIL-I-6181D are met 
500 hours 

110 cubic inches 
See Drawings, page 6 
7.8 pounds 
30 psia 
Conduction to heat sink 

-40°C to +85°C 
Any 
15G peak to 2 KHz 
0.2 G2/Hz 
150 db above 2x10- 4dynes/CM2 

from 150 to 2000 Hz, 30 minutes 
Capable of operation without 
igniting an explosion 
30G for 5 minutes, three axes 

15G for 11 milliseconds 
lOOG 

6± 0 .001 % available on special order. nation of environmental conditions. 
5Out-of-tolerance operation may occur during l00G 
shock. 

4Other ranges available on special order. 
3Transmitter performs as specified, under any combi-

2Under emergency conditions, full rf output is provided 
with primary power as low as 20 Vdc, but increased 
IFM and AM will occur. 

1Also available modified for modulation down to DC. 
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;; 
TERM INATED CIRCULATOR 

CAVITY 
RF 
POJ/ER , 
OSCILL. 

MODULATION 
INPUT 

28 Vdc INPUT 

AFC SERVO MODULES 

EM4527 EXCITER ASSEMBLY 

EM4527 is a complete 2 watt transmitter, including a de-de converter. RF power is generated in 
a stable triode cavity oscillator. Frequency is stabilized by a crystal-referenced AFC servo loop. Power 
output and frequency remain stable under worst combinations of extremes of environment and pri­
mary power. Displaced volume is 50 cubic inches; weight is 4.3 lbs. 

EM4596 RF POWER AMPLIFIER 

The EM4596 is a miniaturized 20 W cavity am­
plifier using a frequency-stable ceramic planar 
triode. It is hermetically sealed , for operation at 
any altitude. All connectors and tuners are acces­
sible on one surface. A low pass filter , for harmonic 
suppression, is included. By mounting this ampli­
fier close to the transmitting antenna , rf transmis­
sion line loss can be signtficantly reduced . This 
amplifier can operate continuously at heat sink 
temperatures of -54°C to + 95 °C, and for short 
periods without damage at higher temperatures. 
Weight is 0.95 lbs ; volume is less than 14 cubic 
inches. 

EM4590 POWER SUPPLY 

EM4590 is a solid state de-de conver­
ter , miniaturized , conduction cooled , 
hermetically sealed . It meets operating 
specifications over a primary voltage 
range of 24-36 volts and heat sink tem­
perature range of -54°C to +95 °C. 
Volume is less than 39 cubic inches, 
weight 2.5 lbs. 
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EIMAC 

These low pass filters are recommended for use with UHF /Microwave 
telemetry transmitters , aerospace television transmitters and command/ 
control transmitter exciters. Because of their small size and light weight , 
however , they are excellent for use in many other low-to-medium power 
transmitters. Their rugged construction results in reliable performance 
under the shock and vibration of missile launch. All models are coaxial, 
multiple-section reactive type filters. Silver plating is used to minimize 
insertion loss . 

CHARACTERISTICS 

MODEL EM4581 EM4529 EM4582 EM4583 

Pass Band , MHz - 1435-1735 1435-1735 2200-2500 4400-5000 

Power Rating, Watts, Avg. 100 50 100 50 

Insertion Loss , DB, Max. 0.2 0.3 0.2 0.2 

Attenuation , Second 
Harmonic, DB Min. - 45 45 45 45 

Attenuation , Third and 
Fourth Harmonic, 
DB , Min. 60 60 60 60 

VSWR, Maximum - 1.2 1.2 1.2 1.2 

Impedance, Ohms, 
Nominal 50 50 50 50 

Connectors (male ) 1 OSM ( 2 ) OSM OSM 

1Strip-line connectors also available. 

2QSM female panel -mount connector one end, OSM male connector with flexible cable 
other end. 

THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

(Revised 5-15 -66) © 1965, 1966 Varian 

EM4529 
EM4581 
EM4582 
EM4583 

LOW PASS FILTERS 

l 

EM4582 

EM4529 

Printed in U.S.A . 
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This EIMAC L-Band transmitter pro­
vides over 3 watts rf output with over 
13 % overall efficiency, under all combi­
nations of worst specified environmental 
extremes and primary power variation. 
Frequency change, if desired , is easily 
accomplished in the field. It is designed 
to operate during the severe shock and 
vibration of missile launch. 

EIMAC EM4534 
TELEMETRY 

TRANSMITTER 

1435 - 1 540 MHz 
3 Watts 

Model EM4534 is a complete transmitter, including a pre-regulated DC-DC converter. f. 11 rirrnits 
are solid state, except the rf power oscillator, which is a single stage rugged ceramic planar triode. 
RF is generated at the output frequency. The complete transmitter package displaces less than 50 
cubic inches , and weighs 4.5 pounds. Major features of this transmitter include: 

Easy Tuning: A simple crystal change will allow the output to be tuned to any frequency in 
the 1435-1540 MHz band. Test points are provided . A minimum of test equipment is required . 
Adjustment of temperature compensation is not required. 

High Reliability: Since the rf power output is produced by a single stage, this transmitter has a 
minimum number of components, tuning adjustments and connections. All components are used well 
below maximum ratings , and circuits are epoxy encapsulated for environmental protection. 

Wide Temperature Range: This transmitter will meet full performance specifications over the 
range -40°C to +85°C. 

Modulation Bandwidth and Linearity: Deviation of ±1.5 MHz is accomplished at ±2.5% 
linearity , and ±300 KHz at ±0.5% linearity. 

THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODU CT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANG E WITHOUT NOTICE. 

(Effective 3-15-66) © Copyright 1964, 1966 by Varian Associates Printed in U.S.A. 
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CHARACTERISTICS 
ELECTRICAL 
Frequency, Tunable -
Power Output, CW Minimum 
Frequency Accuracy -
Frequency Stability1 

-

Carrier Deviation, Adjustable, peak-to-peak 
Modulation Bandwidth,1 Flat within ±0.5 db -

Flat within + 1 db 
Modulation Linearity, Deviation from B.S.L., 

For ±300 KHz peak Deviation 
For ±1.5 MHz peak Deviation 

Incidental Frequency Modulation, Maximum -
AM, Maximum, due to environmental conditions -

due to ±300 KHz carrier deviation -
due to ± 1.5 MHz carrier deviation -

Modulation Input Impedance, Minimum, 5 Hz to 800 KHz 
Primary Voltage required2 

Primary current required , maximum, at 28 Vdc 
Primary Ripple, maximum, peak-to-peak from DC to 20 KHz 
Transients, Maximum positive 
Input current rise above nominal, due to fault,3 maximum 
VSWR Maximum, any phase , for 3 watts output 

for 1.5 watts output -
Load Impedance required 
Warm-up time to meet all specifications 
Interference 

Life ( 95 % probability, 60% confidence factor) 

PACKAGING 
Volume displaced 
Dimensions , including mounting flanges -
Weight 
Pressurization 
Cooling 

ENVIRONMENT AL SPECIFICATIONS4 

Temperature5 at heat sink (Continuous Operation) -
Altitude 
Vibration (MIL-STD-810 , Figure 514-3, Curve D) -

( MIL-STD-810, Figure 514-4, Curve E) -
Air Induced Vibration 

Explosive Atmosphere 

Sustained Acceleration -
Shock, per MIL-STD-810 Method 516, Procedures I and V 

half-sine shocks 
sawtooth shocks6 

1435-1540 MHz 
3 Watts 
±0.001% 
±0.0025% 
2MHz/Volt to 30KHz/Volt 
100 Hz to 500 KHz 

5 Hz to 800 KHz 

±0.5% 
±2.5% 
5 KHz rms deviation 
1% 
1% 
5 % 
10,000 Ohms 
28 ±: Vdc 
825mA 
8 volts 
80 volts for 20 microseconds 
130% 
1.5: 1 
5.5: 1 
50 ohms 
120 seconds 
All applicable requirements of 
MIL-I-26600 and MIL-l-6181D are met 
500 hours 

48 cubic inches 
6.5" X 4.4 11 X 1.9" 
4.5 pounds 
30 psia 
Conduction through bottom plate to 
heat sink 

-40°C to +85°C 
Any 
15G peak to 2 KHz 
0.2 G2/Hz 
150 db above 2xl0-4/dynes/CM2 

from 150 to 2000 Hz, 30 minutes 
Capable of operation without 
igniting an explosion 
30G for 5 minutes, three axes 

15G for 11 milliseconds 
IOOG 

7 ± 0 .001 % available on special order. 
6Out-of-tolerance operation may occur during 100G 
shock. 

0Other ranges available on special order. . 

3Any failure of transmitter (except at input terminals.) 
2Under emergency conditions, full rf output is pro­
vided with primary power as low as 22 Vdc, but in­
creased IFM and AM will occur. 

~Transmitter performs as specified, under any combi­
nation of environmental conditions. 

1Also available modified for modulation down to DC; 
and up to 2 MHz 
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TERMINAT ED CIRCULATOR 

CAVITY 
RF 
POWER , 
OSCILL. 

MODULAT ION 
INPU T 

28 Vdc INPUT 

AFC SERVO MODULES 

POWER 
SUPPLY 

CDC-DC CONVERTER 
MODULES) 

EM4534 TELEMETRY TRANSMITTER ASSEMBLY 

Packaging of this transmitter is compact, yet all modules are easily accessible by removing top 
and bottom covers. The covers incorporate pressure seals and rfi. gaskets. 

RF SECTION, EM4534 TRANSMITTER 

The rf power oscillator provides over 3 watts , 
tunable 1435-1540 MHz. There is no output below 
1435 MHz. Harmonics are removed by a low pass 
filter . The ceramic planar triode in the oscillator is 
conduction cooled to the transmitter case. 

TYPICAL PLUG-IN MODULE 

Circuits use only high reliability com­
ponents such as silicon planar transis­
tors and are packaged in modular form. 
The modules are easily removable, and 
offer flexibility for future modification. 
The connector system provides four 
redundant contacts at each connection. 
Modules are encapsulated with a rigid 
high thermal conductivity compound for 
heat conduction and vibration protection. 
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EITEL-McCULLOUGH, INC. 
S A N C A R L O S 

The Eimac EM4539 is a miniaturized 20 watt 

cavity amplifier incorporating a ceramic-metal 
planar triode. It is intended for use in aerospace 
telemetry transmitters and special aerospace trans­
mitters . 

A recommended DC-DC converter for use with 

this amplifier is Eimac Model EM4590. 

CAL FORNI 

EM4539 
CAVITY 

AMPLIFIER 

1420-1600 Mc 

EM4539 CAVITY AMPLIFIER 
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CHARACTERISTICS 
ELECTRICAL 
Frequency,1 continuously tunable 

Rf power2 output ( with 2 watts drive ) - - Frequency, Mc 
1420-1435 
1435-1535 
1535-1600 

- 1420-1600 Mc 

Power output, Watts, CW 
15 
20 
15 

Input Signals -
Bandwidth, Minimum, 3 db points -

Gain, Minimum, 1435-1535 Mc -

All standard FM telemetry signal formats, per IRIG 106-60 
10 Mc 

10 db 

Load Impedance, nominal -

VSWR, Maximum, for full rated output -
without damage -

Efficiency ,2 Overall, Minimum -

Phase jitter, Maximum, between input and output 

Power Supply Requirements3 

Anode voltage 
Current 

Heater voltage 
Current 

- 50 ohms 

- 1.5: 1 
3:1 

- 25% 

5° peak 

- 600 Volts 
125 mA 

- 6.0 Volts 
1.0 Amperes 

Harmonic Suppression ( 2nd, 3rd and 4th of 1435-1535 Mc) - 60 db 

Warm-up Time 

MECHANICAL 
Size, Overall ( including protrusions) 

Weight 

Mounting -

Tuning Controls -

Cooling -

Connectors: rf input -
rf output -
Power 

ENVIRONMENT AL 
Temperature, heat sink, for continuous operation 

Altitude -

Vibration -

Other 

FOOTNOTES: 

- 3 Minutes 

- 4" X 2½" X 1½" 

1.1 pounds 

To Heat Sink ( not included) 

Three ( all on same surface) 

- Conduction to Heat Sink at -54°C to +95°C 

- OSM 
- OSM 

- Deutsch #DM 5300-3P-643 

- -54°C to+95°C 

- Any 

- 20g, 20-2000 cps, 3 major axes 

Per MIL-E-5400 

( 1 ) Also available with similar performance characteristics for other frequencies in the 900-2500 
Mc range. 

( 2) Under worst combination of specified environmental conditions. Output and efficiency are 
higher under optimum conditions. See curves for typical output and efficiency with other drive 
levels. 

(3) A separate DC-DC converter package, Model EM4590, operating from 28 +8/-4 Vdc, is avail­
able from Eimac. Power supplies for operation from other primary sources are available on 
special order. 
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TENTATIVE DATA 

X4539 
EITEL-McCULLOUGH, I C. 

CAV ITY AMPLIFIER 

FREQUENCY 
1.435-1.535 kMc 

SAN CARLOS CALIFORNIA 

Power Output 
20 Watts CW 

The Eitel-McCullough Model X4539 cavity amplifier is a compact 
modular amplifier readily adaptable to airborne or ground support 
telemetry systems. The Model X4539 is a result of combined tube 
and circuit technology that serves to optimize the tube configuration 
with the associated RF circuit. Maximum efficiency and RF output 
from a very small package are salient features offered by this 
a mplifier. Tuning can be accomplished with a minimum of test 
equipment. 

CHARACTERISTICS 

FREQUENCY 1.435-1.535 kMc 

ELECTRICAL 

Tube Type - - - - - - -
Power Supply Requirements: 

Anode - - - - -
Current 

Heater - -
Current 

Operating Characteristics: 
Power Input -
Power Output -
Service - - -
Bandwidth­
Frequency Stability 
Load Impedance 
Load VSWR - - - - -

MECHANICAL 

Connectors - - - - - - - - -
Cooling - - - - - -
Maximum Overall Dimensions - -
Net Weight - - - - - -

ENVIRONMENTAL 

Mounting Surface Temperature 
Vibration - -

Shock - - - - -

- 1000 
- - - 63 

- - - 6.0 
- - - 1.0 

2.0 
20 

10 
20 

- - - 50 
- - 1.5: 1 

Eimac Y-319 

V 
mA 

V 
A 

w 
Vv 

CW/FM 
Mc 

PPM/°C 
ohms 

Any 0 

- - Type BRM Bendix 
- - - Conduction 

1.25" xl.25" x4. 5 11 

- - - - 0.84 pounds 

-40 to +100°C 
- Shall meet the requiremc:mts of 

Method 514. MIL-Standard-
810. Class 1 through 4 and 
mounting Type A. 

- Shall meet the requirements of 
Procedure 1. Method 516 of 
MIL-Standard-810. 

(Effective 3-5-63) ©Copyright 1963 by Eitel-McCullough, Inc. Printed in U.S.A. 





EM4543 
EITEL-McCULLOUGH, INC. CAVITY 

OSCILLATOR SAN CARLOS CALIFORNIA 

The Eimac EM4543 is an ultra-stable low noise 
cavity oscillator designed for use in microwave 
transmitters where compactness and ruggedness 
is required. Excellent frequency stability over a 
wide temperature range is a major advantage of 
this oscillator. It incorporates the Eimac 128613 
ceramic-metal planar triode . Operating life , with­
out tube change, is over 5000 hours average. 

ELECTRICAL 

Tuning Range 
rf Power Output -
Frequency Stability 
Power Supply Requirements : 

Anode , Maximum -
Control Grid , Maximum 
Heater 

Tube Type 
Load Impedance -
Modulation 
VSWR, maximum -
rf Noise, maximum 

MECHANICAL 

Mounting -
Size -

Weight 
Cooling 
Connector 

ENVIRONMENT AL 

Temperature -
Altitude -

CHARACTERISTICS 

1700-1 850 Mc 

1700-1850* Mc 
- 1.6** Watts CW 

±0.15% from -40°C to + 75°C 
Voltage Current 

140 V 50 mA 
Self Bias 

6 .0 V 400 mA 
- Eimac 128613 

- 50 ohms nominal 
cw 

- 1.3 : 1, any phase 
0.2 percent 

- Clamps to heat sink cradle 
Length: 2 .25 inches 

Diameter: 0.85 inches 
0 .25 pounds 
Conduction 

- Type TNC Female 

- -40°C to + 75°C 
0 to 12,000 feet 

*Factory adjusted for any 48 Mc Segment of the 1700-1850 Mc band. 
* *Can provide up to 3 watts output with higher anode voltage and current and special cooling. 

(Effective 9-1-64) © Copyright 1964 by Eitel-McCullough, Inc. Printed in U.S.A. 
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EITEL-McCULLOUGH, I c. 
S A N C A R • 0 S 

The Eimac EM4546 is a broad-tuning cavity 

power amplifier incorporating the Eimac Y-319 

ceramic-metal planar triode. It is intended for 

use in test equipment consoles and special trans­

mitters . This Amplifier has front-panel tuning 
knobs and frequency scales for tuning across 
the 250-1000 Mc band. Power output is 20 to 
10 watts with 1 watt rf drive and 30 to 10 watts 
with 2 watts rf drive. 

200 300 400 000 

EM4546 AMPLIFIER 
POWER OUTPUT 

<TYPICAL MEASURED> 

60 0 

FREQUENCY Mc 

(Effective 2- 15-65) Copyright by Ei tel -McCullough, Inc. 
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250-1000 Mc 

WITH 2 W DRIVE 

WITH I W DRIVE 



-e EM4546 

CHARACTERISTICS 
ELECTRICAL 
Frequency, continuously tunable 

RF Power Output, minimum ( I watt drive) -

Gain ( with 1 watt drive), minimum -

Frequency Drift, 1 percent of operating frequency -

Power Supply Requirements: 
Anode, maximum 
Grid -

Heater 
Cathode Current -
Tube Type 
Load Impedance -
Load VSWR, maximum 

MECHANICAL 
Mounting 

Size -

Weight 

Operating Controls 

Cooling -

Connectors 

ENVIRONMENTAL 
Temperature -

Altitude -

NOTES: 

- Frequency, Mc 
250- 300 
300- 800 
800-1000 

- 250-1000 Mc 

Power output, watts, CW 
IO 
15 
10 

- 10 db 

- ±0.05% 

Voltage 
I KV 

Current 
IOOmA 

- Bias through variable cathode 
resistor, 200-1000 ohms 

- 6.0 v IA 
125mA 

Eimac Y-319 
- 50 ohms nominal 

2.0: 1 any phase , without damage 

Standard 19" relay rack 

height - 8¾ inches 
depth - 4 ½ inches 

10 pounds 

Tuning knobs and frequency 
scales provided2 

- Conduction - Convection3 

- Type TNC Female 

-IO to +50 °C ( + 14 to + 122°F ) 3 

- to 12,000 feet 

( I ) Frequency drift is specified over a period of 2 hours, following a warm-up period of ½ hour 
minimum. 

( 2 ) Knobs are provided on the front panel for fine tuning the plate and cathode cavities and for 
adjusting input and output coupling. Frequency scales are provided for each cavity . Tuning is 
accomplished by sliding the pointers to the desired frequency , then adjusting the fine tuning 
and coupling. Access to the interior of the amplifier is not required for tuning. Four sets of 
scales are provided, covering four sections of the tuning range. The desired set of scales is 
selectable by a knob on the front panel. 

( 3 ) If ambient temperature exceeds 90 °F , the cavity body will become quite hot ( up to 250 °F ), 
and forced air cooling is recommended. 

For personnel protection, high voltage circuits above 500 volts are enclosed and identified. 
Interlocks are not provided. 
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TENTATIVE DATA 

EITEL-McCULLOUGH I C X4546 
CAVITY AMPLIFIER 

150-2000 Mc: 

The Eimac X4546 is a broad-tuning cavity amplifier incorporating the Eimac Y-319 ceramic me tal 
planar triode. It is intended for use in test equipment consoles and special transmitters. This amplifier 
has front-panel tuning knobs and frequency scales for tuning across the 150-2000 Mc band with powe r 
output from 25 to 5 watts. 

CHARACTERISTICS 

ELECTRICAL 
Frequency, continuously tunable - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 150-2000 Mc 
RF Power Output - - - - - - - - - - - - - - - - - - - - - - - Frequency, Mc Power output, watts, CW 

150- 900 40 
900-1400 30 

1400-1800 20 
1800-2000 10 

RF Drive P ower Required - - - - - - - - - - - - - __________________________ -2W 
Freque ncy Stability - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - within±200 PPM/ 0 c 
Power Suppl y Requirements: Voltage Current 

Anode, maximum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 KV 100 mA 
Grid - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Bias through variable cathode 

resistor, 200-1000 ohms 
Heater - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 6. 0 V 1 A 
Ground - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Negative terminal of anode 

supply 
Tube Type - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Eimac Y - 319 
Load Impedance - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - SO ohm s 
Load VSWR, maximum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -1. 5:1, any phase 

MECHANICAL 
Mounting - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Standard 19' · r elay rac k 
Size - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -height-- 8- 3/ 4 inche s 

depth-- 6 inches 
Weight - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - S pound s 
Operating controls - - - - - - - - - - - - - - - - - - - - - - - - - - - - Tuning knobs and freque ncy 

scales provided 
Cooling - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Conduction to heat sink (included) 
Connector - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Type 1 

ENVIRONMENTAL 
Temperature - - - - - - - - - - - - - - - - - - - - - - - - -10 to +50° C ( + 14 to +122° F) 
Altitude - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - to 12,000 fee t 

NOTES: 

(1) Knobs are provided on the front panel for fine tuning and for adjusting output coupling. Frequency 
scales are provided for each cavity. Tuning is accompli shed by moving the scale pointe r s until scales 
indicate the desired frequency, then adjusting the output coupling. Acce ss to the inte rior of the ampli­
fier is not required for tuning. 

(2) For personnel protection, high voltage circuits above 500 volts are enclosed and identified. Inter­
locks are not provided. 

(Effective 9-1-63) ~ Copyright 1963 by Ei tel- McCullough, Inc . 
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This is a broad-tuning cavity amplifier, in­
corporating the Eimac X843D ceramic-metal 
planar triode . It is intended for use in test 
equipment consoles and special transmitters. 
High power output and wide tuning range 
are outstanding features of this amplifier. 

A recommended driver for use with this 
amplifier is Eimac EM4555 oscillator. 

ELECTRICAL 

Tuning Range -

Tube Type 

Power Supply Requirements: 
Anode Voltage 

Current -
Heater Voltage 

Current -
Grid Current, Maximum 
Cathode Current , Maximum 

Operating Characteristics: 

C HARACTERISTICS 

rf Drive Power Required ( nominal ) -
Power Output, minimum -
Bandwidth, 3 db points 
Load Impedance -
Load VSWR, Maximum 
Gain , Minimum 

MECHANICAL 

Connectors 

Cooling 

Maximum Overall Dimensions -
Net Weight 
Mounting -

ENVIRONMENT AL 

Operating Temperature 

Altitude 

(Effective 9-1-64) Copyright 1964 by Eitel-McCullough, Inc. Pr inted in U.S.A. 

EM4S47 
CAVITY AMPLIFIER 

150-1000 Mc 

100 WATTS CW 

• ' 

e 

- 150-1000 Mc 

- Eimac X843D 

1000 
250 
5.5 
2 .7 
100 
300 

V 
mA 

V 
A 

mA 
mA 

10 W 
100 W 

5 Mc 
50 ohms nominal 

1.5: 1 Any Phase 
10 db 

Type N Female 

Liquid ( self-contained ) 
1 l "x 19"x 55" 

50 pounds 
19" Relay Rack 

- 10 to + 50°C 

0 to 12,000 feet 
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REAR VIEW, EM4547 AMPLIFIER 
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El EL-McCULLOUGH, INC. 
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The Eimac EM4555 is a broad-tuning cavity 
power oscillator incorporating the Eimac Y-319 
ceramic-metal planar triode. It is intended for 
use in test equipment consoles and special trans­
mitters . This oscillator has front-panel tuning 
knobs and frequency scales for tuning across 
the 150-1050 Mc band with power output from 
40 to 5 watts. 
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EM4555 

BROAD TUNING 

OSCILLATOR 

150-1050 Mc 
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CHARACTERISTICS 

ELECTRICAL 

Frequency, continuously tunable 
RF Power Output -

Frequency Drift,1 percent of operating frequency -
Power Supply Requirements: 

Anode , maximum -
Grid Current, maximum 
Heater 
Ground 

Cathode Current, maximum 
Tube Type 
Load Impedance -
Load VSWR, maximum 

MECHANICAL 

rviounting 
Size -

Weight 
Operating Controls 

Cooling 
Connector 

ENVIRONMENTAL 

Temperature -
Altitude -

NOTES: 

- Frequency, Mc 
150- 300 
300- 500 
500- 900 
900-1050 

- 150-1050 Mc 
Power output, watts, CW 

40 
20 
15 

5 
- ±0.05% 

Voltage Current 
- 1 KV 100 mA 

50 mA 
- 6 .0 V 1 A 

- Positive terminal of anode 
supply 

- 125 mA 
- Eimac Y-319 

- 50 ohms nominal 
2.0 : 1 any phase , without damage 

Standard 19" relay rack 
height - 8¾ inches 
depth - 4 ½ inches 

10 pounds 
Tuning knobs and frequency 
scales provided2 

Conduction - Convection3 

Rear Mounted Type TNC Female 

- -10 to + 50°C ( + 14 to + 122°F) 3 

0 to 12,000 feet 

( 1) Frequency drift is specified over a period of 2 hours , following a warm-up period of ½ hour 
minimum. 

( 2 ) Knobs are provided on the front panel for fine tuning the plate and cathode cavities and for 
adjusting output coupling. Direct-reading frequency scales are provided for each cavity. Tuning 
is accomplished by sliding the hairline windows to the desired frequency , then adjusting the 
fine tuning and output coupling. Access to the interior of the amplifier is not required for tuning. 

( 3 ) If ambient temperature exceeds 90°F, the cavity body will become quite hot ( up to 250 °F ) , 
and forced air cooling is recommended. 

For personnel protection, high voltage circuits above 500 volts are enclosed and identified. 
Interlocks are not provided. 
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EM4564 
El EL-McC LLOUGH, NC. CAVITY 

OSCILLATOR 

1700-1850* Mc 

N 0 

The Eimac EM4564 is an ultra-stable low noise 
cavity oscillator designed for use in microwave 
transmitters where compactness and ruggedness 
is required. Excellent frequency stability over a 
wide temperature range is a major advantage of 
this oscillator. It incorporates the Eimac 128631 
ceramic-metal planar triode. Operating life, with­
out tube change, is over 5000 hours average. 

A connector inlet port is provided in the plate 
cavity for insertion of a modulator. 

C A "' 0 R N I A 

CHARACTERISTICS 
ELECTRICAL 

Tuning Range 
rf Power Output -
Frequency Stability 
Power Supply Requirements: 

Anode, Maximum -
Control Grid, Maximum 
Heater 

Tube Type 
Load Impedance -
Modulation 
VSWR, maximum -
rf Noise , maximum 

MECHANICAL 

Mounting -
Size -

Weight 
Cooling 
Connectors 

ENVIRONMENT AL 

Temperature -
Altitude -

1700-1850* Mc 
- 1.6* * Watts CW 

±0.15% from -40°C to +75°C 
Voltage Current 

140 V 50 mA 
Self Bias 

6.0 V 400 mA 
- Eimac 128631 

- 50 ohms nominal 
cw 

- 1.3: 1, any phase 
0.2 percent 

- Clamps to heat sink cradle 
Length: 2.25 inches 

Diameter: 0.85 inches 
0.3 pounds 
Conduction 

- Type TNC Female 

- -40°C to +75°C 
0 to 12,000 feet 

*Factory adjusted for any 48 Mc Segment of the 1700-1850 Mc band. 
* *Can provide up to 3 watts output with higher anode voltage and current and special cooling. 

(Effective 9-1 -64) © Copyright 1964 by Eitel-McCullough, Inc. Printed in U.S.A. 



PLATE IDENTIFICATION 
(DETAILS OMITTED) 

TUNING SCREW 
(SLOT - .032 X .270) 

t---------i A ,__ ___ ____, 

DIMENSIONAL DATA 
DIM MIN MAX REF 
A 2.255 2.300 

B ..850 OJA . .860 DIA . 
C - - .161 

D . 930 .973 
E .429 DIA .437DIA. 
F -525 -535 
G 1.00 0 .935 
H -485 .sos 
j . 272 . 284 

c:]3 
I ~ 
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8" LG. MIN. (BRN.) 
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EIMAC 
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This Eimac S-Band transmitter provides 
over IO watts rf output with over 15% overall 
efficiency, under all combinations of worst 
specified environmental extremes and primary 
power variation . Frequency change, if desired, 
is easily accomplished in the field. It is de­
signed to operate during the severe shock and 
vibration of missile launch. 

EM4567 
TELEMETRY 

TRANSMITTER 

2200 - 2300 MHz 
10 Watts 

Model EM4567 is a complete transmitter, including a pre-regulated DC-DC converter.All circuits 
are solid state, except the rf power oscillator, which is a single stage rugged ceramic planar triode. 
RF is generated at the output frequency. The complete transmitter is packaged in less than 110 cubic 
inches, and weighs less than 8 pounds. Modulation is true FM. Major features of this transmitter 
include : 

Easy Tuning: A simple crystal change will allow the output to be tuned to any frequency in 
the 2.2-2.3 GHz band. Test points are provided. A minimum of test equipment is required. Adjustment 
of temperature compensation is not required. 

High Reliability: Since the rf power output is produced by a single stage, this transmitter has a 
minimum number of components , tuning adjustments and connections. All components are used well 
below maximum ratings , and circuits are epoxy encapsulated for environmental protection. 

Wide Temrerature Range: This transmitter will meet full performance specifications over the 
range -40°C to +85°C. 

Modulation Bandwidth and Linearity: Deviation of ± 1.5 MBz is accomplithed at ±2.5% linea­
rity , and ±300KHz at ±0.5% linearity. 

(Effective 1-15-66) © Copyright 1966 by Varian, Inc 
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C HA RAC TERI ST IC S 
ELECTRICAL 
Frequency, Tunable -
Power Output, CW Minimum7 

Frequency Accuracy -
Frequency Stability8 -

Carrier Deviation, Adjustable, peak-to-peak 
Modulation Bandwidth,1 Flat within ±0.5 db -

Flat within ± 1 db 
Flat within ±2 db 

Modulation Linearity, Deviation from B.S.L. , 
For ±300 KHz peak Deviation 
For ±1.5 MHz peak Deviation 

Incidental Frequency Modulation, Maximum -
AM, Maximum, due to environmental conditions 

due to ±300 KHz carrier deviation -
due to ±1.5 MHz carrier deviation -

Modulation Input Impedance , Minimum, 5 Hz to 800 KHz 
Primary Voltage required2 

Primary current required, maximum, at 28 Vdc 
Primary Ripple, maximum, peak-to-peak from De to 20 KHz 
Transients, Maximum positive 
Input current rise above nominal, due to fault, 3 maximum 
VSWR Maximum, any phase , for 10 watts output7 -

for 5 watt output 
Load Impedance required 
Warm-up time to meet all specifications 
Interference 

Life (95% probability, 60% confidence factor) 

PACKAGING 
Volume displaced 
Dimensions , including mounting flanges -
Weight 
Pressurization 
Cooling 
Connectors, rf -
Power and Modulation -

ENVIRONMENT AL SPECIFICATIONS4 

Temperature5 at heat sink (Continuous Operation) -
Altitude 
Vibration9(MIL-STD-810, Figure 514-3 , Curve D) -

( MIL-STD-810, Figure 514-4 , Curve E) -
Air Induced Vibration 

Explosive Atmosphere 

Sustained Acceleration -
Shock9, per MIL-STD-810 Method 516, Procedures I and V, 

half-sine shocks 
sawtooth shocks6 

2200-2300 MHz 
10 Watts 
±0.001% 
±0.0025% 
2MHz/Volt to 30KHz/Volt 
100 Hz to 500 KHz 

5 Hz to 800 KHz 
5 Hzto2 MHz 

±0.5% 
±2.5% 
5 KHz rms 
1% 
1% 
5% 
10,000 Ohms 
28 ±! Vdc 
2.4A 
8 volts 
80 volts for 20 microseconds 
30% 
1.5 : 1 
5.5: 1 
50 ohms 
120 seconds 
All applicable requirements of 
MIL-1-26600 and MIL-I-6181D are met 
500 hours 

98 cubic inches 
8.3" X 5.5" X 2.525 11 

8 pounds 
30 psia 
Conduction to heat sink 
TNC Female 
Bendix PTO7 Male 

-40°C to + 85°C 
Any 
15G peak to 2 KHz 
0.2 G2/Hz 
150 db above 2x1Q---4 / CM2 

from 150 to 2000 Hz, 30 minutes 
Capable of operation without 
igniting an explosion 
30G for 5 minutes , three axes 

15G for 11 milliseconds 
IOOG 

9Available for use in more severe environment, on spe­
cial order. 

5Other ranges available on special order. 

8Stability of ±0.001 % from -40°C to +85°C is avail­
able on special order. 

7Over temperature range -20°C to + 70°C. Minimum 
powe1 output for -40°C to +85°C is 8 watts. 

6Out-of-tolerance operation may occur during I00G 
shock. 

4Transmitter performs as specified, under any combi­
nation of environmental conditions. 

3Any failure of transmitter (except at input terminals). 
2Under emergency conditions, full rf output is pro­
vided with primary power as low as 20 Vdc, but in­
creased IFM and AM will occur. 

!Also available modified for modulation down to DC. 
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EITEL-McCULLOUGH 
SAN CARLO<; l"'AL 

The Eirnac EM4574 is a CW oscillator providing 
up to 600 milliwatts output, tunable 3.9-5.1 Ge. 
It is also available as an electronically tunable 
oscillator. EM 4585 , including a varactor diode 
modulator. A complete package of the EM4585 
electronically tunable oscillator with low pass filter , 
terminated circulator and tuning mechanism for 
single knob front panel tuning is available , Model 
EM4586 . This oscillator is recommended for use 
in aerospace and ground system transmitters. 

EM4574 
EM4585 
EM4586 

CW OSCILLATOR 

3900-5100 Mc 

A DC-DC converter, EM4589, is available to 
operate this oscillator from a 28 V DC primary 
power supply. 

EM4586 OSCILLATOR 

I I I I l 1 1 I I I 
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(Effective 2-15-65) Copyright by Eitel-McCullough, Inc. 
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CHARACTERISTICS 
ELECTRICAL 

Frequency, Manual Tuning Range -

Electronic Tuning Range -

RF Power Output -

Frequency Stability, Parts/ millionj°C -

Power Supply Requirements: 
Anode, maximum - -
Grid Current, maximum -
Heater 
Ground -
Tube Type 
Load Impedance -
Load VSWR, maximum 
Modulation -

MECHANICAL 

Mounting 

Size, EM4574 

Weight, EM4574 -

EM4586 -

Cooling -

Connector 

ENVIRONMENTAL (Operational) 

Temperature -

Altitude -

Vibration 

Shock Withstood -

NOTES: 

Frequency, Mc 
3900 
4300 
4700 
5100 

- 3900-5100 Mc 

±15 Mc 

Power output, Milliwatts, CW 
EM4574 EM4585/ EM4586 

400 200 
550 
350 

75 

300 
150 

50 

- ±10 

Voltage Current 
- 150 35mA 

- 5 mA 
6.0 V 0.3A 

Positive terminal of anode supply 
Eimac 128676 

- 50 ohms nominal 
- 1.5: 1, any phase ( 5: 1 without damage ) 

- CW/ FM 

- To Heat Sink ( See photograph ) 

- Length 4.5 in. ; Width 1.0 in. ; Depth 1.0 in. 

0.5 pounds 

1.9 pounds 

Conduction 

- Type TNC Female 

-40 to + 100°C 

- 0 to 5,000 feet 

- 5 to 33 CPS at 0.3 inches amplitude 

300 g sawtooth for 1 millisecond 

( 1 ) Carrier Deviation of EM4585 and EM4586 is adjustable from ± 3 Kc to ± 300 Kc with 0.2 to 1.0 
volts peak-to-peak modulating input voltage. 

( 2 ) Modulation Bandwidth of EM4585 and EM4586 is flat within 1 db , 500 CPS to 150 Kc. 

( 3 ) Modulation Linearity of EM4585 and EM4586 : deviation from BSL less than ±0.5%, ± 6 Kc to 
300 Kc. 
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This Eitel-McCullough S-Band trans­
mitter provides over 4 watts rf output 
with over 10 % overall efficiency , under 
all combinations of worst specified envi­
ronmental extremes and primary power 
variation. Frequency change, if desired , 
is easily accomplished in the field. It is 
designed to operate during the severe 
shock and vibration of aircraft opera­
tions. Operation is from nominal 400 
CPS 115V single phase primary power. 
No heat sink or supplementary cooling 
required. 

Tentative Data 

EM4575 
TELEMETRY 

TRANSMITTER 

2200 - 2300 Mc 
4 Watts 

Model EM4575 is a complete transmitter, including a 400 CPS 115V power supply. All circuits 
are solid state , excep t the rf power oscillator , which is a single stage cavity using a rugged ceramic 
planar triode. RF is genera ted at the output frequency. The complete transmitter is packaged in less 
than 300 cubic inches , and weighs less than 11 pounds. Major features of this transmitter include: 

Easy Tuning: A simple crystal change will allow the output to be tuned to any frequency in 

the 2.2-2.3 Ge band. Tes t points are provided . A minimum of test equipment is required. Adjustment 
of temperature compensation is not required . 

High R eliability: Since the rf power output is produced by a single stage, this transmitter has a 
minimum number of components , tuning adjustments and connections . All components are used well 
below maximum ratings , and circuits are epoxy encapsulated for environmental protection. 

Wide T e 111perature Range: This transmitter will meet full performance specifications over the 
range -54°C to + 55°C, without a heat sink or supplementary cooling. 

M adulation Bandwidth and Linearity: Deviation of ± 1.5 Mc is accomplished at ± 2 .5 % linearity , 
±500Kc at ± 1 % linearity . and ±300KC at ± 0 .5% linearity. 

High Frequency Stability: Frequency drift does not exceed ± 0.0025 % of the operating carrier 
frequency , under all combinations of specified operating conditions. 

(Effective 2-1 -65) © Copyr ight 1964 by Eitel-McCullough, Inc. 
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CHARACTERISTICS 

ELECTRICAL 
Frequency , Tunable -
Power Output , CW Minimum 
Frequency Accuracy-1 

Frequency Stability 4 

Carrier Deviation , Adjustable , peak-to-peak 
Modulation Bandwidth , 1 Flat within ± 0.5 db 

Flat within ± 1 db 
Modulation Linearity , Deviation from B.S.L. , 

For ±300 Kc peak Deviation 
For ± 1.5 Mc peak Deviation 

Incidental Frequency Modulation , Maximum -
AM, Maximum , due to environmental conditions 

due to ±300 Kc carrier deviation 
due to ± 1.5 Mc carrier deviation 

2200-2300 Mc 
4 Watts 
±0.0025% 
± 0.0025 % 
2Mc/Volt to 30Kc/Volt 
100 cps to 500 Kc 

5 cps to 800 Kc 

± 0.5 % 
±2.5% 
::t:5 Kc 
1% 
1% 
5 % 

Modulation Input Impedance , Minimum. 5 cps to 800 Kc 50 ,000 Ohms shunted by 50 picofarads 
100-150V, 350-450 cps, single phase Primary Voltage required~ 

Primary power required , maximum -
Transients, Maximum positive withstood -

VSWR Maximum. any phase , for 4 watts output 
for 2 watts output 

Load Impedance required 
Warm-up time to meet all specifications -
Interference 

Life ( without adjustment of controls ). minimum -
( with servicing and maintenance ), minimum -

PACKAGING 
Volume displaced 
Dimensions , including mounting flanges -
Weight 
Pressurization 
Cooling 
Connector, rf Output 

Modulation Input -
Power Input -
Test Points -

ENVIRONMENTAL SPECIFICATIONS2 

Temperature,3 ambient ( Continuous Operation ) 

Altitude 

Vibration 
Shock -
Salt spray , humidity -

4Available with frequen cy accuracy and stability of 
± 0.001 % on special order. 

3Qther ranges available on special order. 

40 VA 
300 volts for 1 microsecond 

- 10 milliseconds 
2: 1 
5: 1 
50 ohms 
120 seconds 
All applicable requirements of 

MIL-I-6181D are met 
172 hours 
5000 hours 

280 cubic inches 
7.5" X 6.063" X 8.0" 
11 pounds 
30 psia 
Convection 
Automatic Metals 100-N3001-85 
General RF 2007 A 
Bendix PT07H-8-4P 
Bendix PT06H-10-6S 

-54°C to + 55 °C ( MIL-T-21200, 
Class 1 ) 

30 ,000' with 30 psia internal pressure, 
any altitude with 20 psia pressure 

Per MIL-T-5422 Curve IV 
Per MIL-T-5422 
Per MIL-T-5422 

1Also available modified for modulation down to DC. 
2Transmitter performs as specified, under any combi­

nation of environmental conditions. 
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AFC PACKAGE -------------, 

CRYSTAL OSCILLATOR ------~ 

POWER SUPPLY 

MODEL EM4575 TELEMETRY TRANSMITTER 
4W 2.2-2 .3Gc 

EM4575 TELEMETRY TRANSMITTER ASSEMBLY 

Packaging of this transmitter is compact, yet all modules are easily accessible. The covers 
incorporate pressure seals and rfi gaskets. 

I. 

TERMINATED CIRCULATOR 

\ 
LOW PASS FILTER 

RF SECTION, EM4575 TRANSMITTER 

The rf power oscillator provides over 4 watts, 
tunable 2.2-2.3 Ge. There is no output below 2.2 
Ge. Harmonics are removed by a low pass filter. 
The ceramic planar triode in the oscillator is con­
duction cooled to the transmitter case. 

TYPICAL PLUG-IN MODULE 

AFC servo circuits use only high reliability 
components such as silicon planar transistors 
and are packaged in modular form. The mo­
dules are easily removable, and offer flexibil­
ity for future modification. The connector 
system provides four redundant contacts at 
each connection. All modules are encapsulated 
with a rigid high thermal conductivity com­
pound for heat conduction and vibration pro­
tection. 
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EIMAC 

The X4576 cavity amplifier is recommended for use in 
airborne and ground transmitters. It is a compact, lightweight, 
high efficiency amplifier using a ceramic-metal planar triode. 
It will withstand the severe environmental conditions of mis­
sile and aircraft operation. Field tuning is simple. 

A recommended de-de converter for use with this unit 
is EIMAC Model EM4590. 

CHARACTERISTICS 
ELECTRICAL 
Frequency ,* continuously tunable -

rf Power Output ( 2 watts drive), at 2300 MHz -
2450 MHz -
2600 MHz -

Bandwidth , Minimum, 3 db points -
Gain, Minimum, 2300 MHz 

2600 MHz 
L9ad Impedance, Nominal -
VSWR, Maximum, for full rated output (fixed phase ) -

without damage -
Power Supply Requirements 

Anode Voltage, Maximum -
Current, Maximum -

Heater Voltage 
Current 

Warm-up Time 

MECHANICAL 

Tentative Data 

X4576 
CAVITY AMPLIFIER 

2300-2600 * MHz 
20 Watts CW 

2300-2450 MHz 
2450-2600 MHz 

20 watts 
18 watts 
15 watts 

5MHz 
10 db 

8 db 
50 Ohms 

1.5: 1 
3: 1 

800 Volts 
125mA 
6.0 Volts 
1.0 Amperes 

3 minutes 

Size ( excluding protrusions), maximum -
Weight 
Mounting 
Tuning Controls -
Cooling 

1¼" X 1¼" X 4 3/s" 
1.2 Pounds 

To heat sink ( not included) 
- Four ( two for coupling, two for frequency) 

Connectors 

ENVIRONMENT Al 
Temperature, heat sink, for continuous operation 
Altitude -

- Conduction to heat sink at -40°C to +85 °C 
Type OSM, Female 

- -40°C to +85 °C 
0 to 20,000 feet 

Vibration - - 10 g, 5-500 cps, 15 minutes 
in 3 mutually perpendicular planes 

Shock 15g for 11 milliseconds 
in 3 mutually perpendicular planes 

*Factory-adjusted for tuning range of 2.3-2.45 GHz or 2.45-2.6 GHz. 
THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

(Revised 5-15-66) @ 1965 Varian Printed in U.S.A. 





EITEL-McCUL 

The Eimac EM4577 is an ultra-stable low 
noise cavity oscillator designed for use in micro­
wave transmitters. It is unusually compact and 
rugged . Its high frequency stability over a wide 
temperature range is a major advantage. This 
unit uses a ceramic-metal planar triode. Oper­
ating life , without tube change, averages over 
5000 hours . 

Electronic tuning range of ±7.5 Mc is 
achieved by the varactor diode in the plate cir­
cuit. A choke is provided to keep rf off the mod­
ulation input lead . 

The EM4577 is also offered as part of a 
complete modulated system, EM4584. The mod­
ulator is solid state. It pulses the oscillator at 
100 pps to achieve a frequency time output of 
symmetrical triangular form. 

ELECTRICAL 
Tuning Range, Manual 
Tuning Range , Electronic -
rf Power Output -
Frequency Stability 

CHARACTERISTICS 

Power Supply Requirements ** 
Anode , Maximum 
Heater -
Control Grid -

Linearity , for ± 1 Mc Deviation 
for ±2.5 Mc Deviation 
for ±5 Mc Deviation -
for ±7.5 Mc Deviation 

Deviation Sensitivity , Nominal -
Modulation 
Load Impedance, Nominal 
Load VSWR, Maximum 
Tube Type 

EM4577 
CAVITY 

OSCILLATOR 

1700-1 850 * Mc 

1700-1850 * Mc 
- ± 7.5 Mc 
2 watts CW 

- ± 0 .15 1'.k from -40°C to + 75°C 
Voltage Current 
170 V 50 mA 
6:0 V 400 mA 

Self Bias 
± 1% 
::t:: 5% 

±10% 
±15% 

- 1 Mc/Volt 
CW/FM 

- 50 Ohms 
1.3: 1, Any Phase 
- Eimac 12863 1 

- Clamps to heat sink cradle 
MECHAN ICAL 

Mounting 
Size -
Weight 
Cooling -
Connectors 

- Length: 2.25 inches ; Diameter: 0.85 inches 

ENVIRONMENTAL 
Temperature ( Mounting Surface) -
Altitude -

0.5 pounds 
Conduction to Heat Sink 

- Type TNC , Female 

- -40°C to +75 °C 
- 0 to 12,000 ft. 

*Factory adjusted for any 50 Mc segment of the 1700-18 50 Mc band. Other frequencies available on special order. 
** A compact solid state de-de converter, Model EM4589, is available for use with this oscillator. 

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





EM4578 
EITEL-McCULLOUGH, INC. CAVITY 

OSCILLATOR SAN CA~ .>S CALIFORNIA 

The EM4578 is a CW oscillator providing 2 
watts rf output at any frequency in the 1-2 Ge 
band. Specify the required frequency when order­
ing; we will adjust the EM4578 to this frequency, 
with field tuning capability of ± 10 Mc. This unit 
is small, lightweight and rugged, using a ceramic­
metal planar triode. It is recommended for use in 
both airborne and ground transmitters. 

1000-2000* Mc 

CHARACTERISTICS 
ELECTRICAL 
Frequency Range -

rf Power Output 

Frequency Stability 

Power Supply Requirements: 
Anode. Maximum -
Control Grid, Maximum 
Heater 

Tube Type 

Load Impedance -

Modulation 

VSWR, Maximum -

MECHANICAL 
Mounting -

Size -

Weight 

Cooling 

Connector 

ENVIRONMENT AL 
Temperature -

Altitude -

1000-2000 * Mc 

- 2 * * Watts CW 
- ±0.2% from -40°C to +75 °C 

Voltage Current 
140V 50mA 

Self Bias 
6.0 V 400 mA 

- Eimac 128613 

50 ohms nominal 

cw 
1.3: 1, any phase 

- Clamps to heat sink cradle 

Length : 2 to 4 inches, depending on frequency 
Diameter: 0 .85 inches 

0.2 to 0.5 pounds , depending on frequency 

Conduction 

- Type TNC Female 

- -40°C to +75°C 
0 to 12,000 feet 

"Factory adjusted for any 20 Mc Segment of the 1000-2000 Mc band . 
* *Can provide up to 3 watts output with higher anode voltage and current and special cooling. 

(Effective 6-1-65) © Copyright 1965 by Eitel-McCullough, Inc. Printed in U.S.A. 
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EM4580 

POWER 
SUPPLY 

0-lOOOV 

The Eimac Model EM4580 is a rack-mounted, regulated power supply for laboratory use. Output 

voltage is continuously variable 0-1000 V at 0 .5 Amps ; a vernier control permits precise selection 

of output with less than one volt deviation from the desired value. A 300 Vdc reference output and 

6.3 Vac output are also provided. A voltmeter and ammeter are included , accuracy ::t:2% at full scale. 

Forced air cooling is provided by the included fan. 

CHARACTERISTICS 

Output Impedance , Maximum , 0-1000 cps 
1-10 Kc -
10-100 Kc 

0.01 Ohm 
0.1 Ohm 
1 Ohm 

Transient Response 

Vernier Range 

AC Input -

Output Polarity 

Overload Protection -

Mounting 

Weight 

Dimensions 

OUTPUTS: 

VOLTS 

0-1000 Vdc 

6.3 Vac (CT) 

300 Vdc 

CURRENT 

0-500 mA 

10 A 

5mA 

For Full Load/No Load or No Load/Full Load 
step change, output recovers to within de 
regulation limits within 2 milliseconds 

3 Volts 

105 to 125 Vac rms , 50 to 60 cps, Single Phase 

- Swinging link for positive or negative output 
with respect to ground, or floating output 

- Line and HV circuits fused ; time delay relay included 

Fits standard 19" rack. Also has rubber feet for table mounting 

80 pounds 

- 10½" high x 19" x 15" 

REGULATION MAXIMUM 
Line No Load / Full Load RIPPLE 

% V % V mV rms 

0.02 0.05 0.01 0.02 1 

- - - - -

0.02 0.05 0.01 0.02 1 

(Effective 6-1-65) Copyright by Eitel-McCullough, Inc. 





EIT L-Mc ULLOUGH, INC. 
N fF,.L CALIF- RN A 

These low pass filters are recommended for use with UHF /Microwave 
telemetry transmitters , aerospace television transmitters and command/ 
control transmitter exciters . Because of their small size and light weight, 
however , they are excellent for use in many other low-to-medium power 
transmitters. Their rugged construction results in reliable performance 
under the shock and vibration of missile launch . All models are coaxial , 
multiple-section reactive type filters. Silver plating is used to minimize 
insertion loss . 

CHARACTERISTICS 

MODEL EM4581 EM4582 EM4583 

Pass Band , Mc 1435-1735 2200-2500 4400-5000 

Power Rating, Watts , Avg. - 100 100 50 

Insertion Loss, DB , Max. 0.2 0.2 0.2 

Attentuation, First 
Harmonic, DB , Min. - 45 45 45 

Attenuation , Second and 
Third Harmonic, DB, Min. 60 60 60 

VSWR, Maximum - 1.2 1.2 1.2 

Impedance , Ohms, Nominal 50 50 50 

Connectors ( male) 1 OSM OSM OSM 

1Strip-line connectors also available. 

(Effective 5-1 -65) Coypright 1965 by Eitel -McCullough, Inc. 

EM4581 
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EIMAC EM4590 
AD 0 n 

POWER SUPPLY 

The EIMAC Model EM4590 is a solid state de-de 
converter, recommended for use with 10-30 watt output 
rf cavity amplifiers and oscillators. It provides regulated 
plate and heater voltages, operating from 28 V de primary 
source. This is a compact, light weight, high efficiency, 
conduction-cooled unit. It operates satisfactorily during 
the shock and vibration of missile launch. It is hermeti­
cally sealed, for operation at any altitude. 

" 

CHARACTERISTICS 

ELECTRICAL 
Plate Voltage - 600, 650 or 700 Vdc, selectable by internal wiring, at 90 to 150 mA 

Accuracy, ( at nominal input, 125 mA) - - ±5% 
Line Regulation - - +5% 
Load Regulation - - ±5% 
Ripple ( including spikes), maximum - 3 % 

Heater Voltage - 6.0 Volts, 1.0 Amperes 
Line Regulation - - ±3% 
Ripple (including spikes) , maximum - 10% 

Bias Voltage - A constant-current, adjustable bias voltage is 

Input Voltage 
Overvoltage, maximum 
Input Transients, maximum -
Input Ripple, Maximum 

provided for operation of Eimac EM4539, 
EM4596 and similar amplifiers. 

28 ~ Volts de 
- 43 Vdc 

80 volts for 20 microseconds 
- 3V rms , DC - 20 Kc, superimposed 

on 24-32 Vdc input 
Input reversal is withstood without damage. 
Interference - Meets MIL-I-6181D 

- 70% Efficiency, Minimum -
Life, Continuous or intermittent operation, 95 % probability, 60 % confidence - 1000 hours 

MECHANICAL 
Size, Overall ( excluding connectors) 
Weight -
Mounting 
Cooling -
Pressurization 
Connectors: Input 

Output 

ENVIRONMENT AL 
Temperature ( at mounting surface ) 
Altitude ( 3 hour duration) 
Vibration 

Acceleration ( Sustained) -
Shock 

1.7" X 4.2" X 5.5" 
2.5 pounds 

- on 4" x 5" surf ace, to heat sink ( not inclµded) 
Conduction 

30 Psia 
Bendix JT07H-8-3P 

- Deutsch DTK07H-12-8-P 

- -54°C to +95°C 
- Any 

- 20 gpeak to 2 KHz, Curve E, Fig. 514-3 , MIL-STD-810 
0.3 G2/cps Random, Curve F , Fig. 514-4, MIL-STD-810 

20 g peak, to 2 KHz, Category II, MIL-E-5400 
-30 g, 5 minutes, three mutually perpendicular axes 

- 50 g, Method 516 , Proc. I, MIL-STD-810 
100 g, Sawtooth, Proc. V, MIL-STD-810 

(Revised 1-1-66) © Copyright 1965 by Varian Associates Printed in U.S.A. Three mutually perpendicular axes 
THESE SPECI FI CATI ONS ARE BASED ON DATA APPLICABLE AT PRINT ING DATE. SINC E EIMAC HAS A POLICY 
OF CONTINUING PR ODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
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EIMAC 

The X4592 cavity amplifier is recommended 
for use in aerospace telemetry , television and 
general-purpose transmitters. It may be used with 
transmitters having wide modulation bandwidth. 
Its small size and light weight are major advan­
tages for aerospace use . This unit is hermetically 
sealed ; it may be used at any altitude. It uses a 
ceramic-metal planar triode . Operation is satisfac­
tory durin g the severe environmental conditions 
of missile launch. 

A recommended de-de converter for use with 
this amplifier is EIMAC Model EM4590. 

' 

C HA RACTERISTIC S 

ELECTRICAL 

Frequency, 1 continuously tunable 

Rf power2 output ( with 2 watts drive ) - Frequency (MHz) 
1700-1750 
1750-1800 
1800-1850 

Tentative Data 

X4592 
CAVITY AMPLIFIER 

1700-1850 MHz 
25 Watts CW 

1700-1850 MHz 

Power Output (Watts) CW 
20 
25 
20 

Input Signals -

Bandwidth , Minimum, 3 db points -

Gain , Minimum, 1700-1850 MHz 

All standard FM telemetry signal formats , per IRIG 106-65 

10 MHz 

10 db 

Load Impedance , nominal -

VSWR, Maximum, for full rated output -
without damage -

Efficiency ,2 Overall , Minimum -

Phase jitter , Maximum, between input and output 

Power Supply Requirements3
: 

Anode voltage 
Current 

Heater voltage 
Current 

Warm-up Time 

50 ohms 

1.5 : 1 
3: 1 

- 25 % 

5 ° peak 

600 Volts 
125 mA 

5.5 Volts 
1.2 Amperes 

3 Minutes 

THESE SPECIFICATIONS ARE BASED ON DATA APPLICABlE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANG E WITHOUT NOTIC E. 

(Revi sed 5-15-66) © 1965 Varian Printed in U.S.A . 

- - - - - - _ _____ _. 



-et X4592 

MECHANICAL 

Size , Overall ( including protrusions) 

Weight 

Mounting 

Tuning Controls 

Cooling 

Connectors: rf input 
rf outpu t 
Power 

ENVIRONMENTAL 

Temperature , heat sink, for continuous operation 

Altitude 

Vibration -

Other 

FOOTNOTES: 

- 4" x 2½" x l½" 

1.1 pounds 

To Heat Sink ( not included ) 

Three ( all on same surface) 

- Conduction to Heat Sink at -54°C to +95 °C 

- OSM Female 
- OSM Female 

- Deutsch #DM 5300-3P-643 

- -54 °C to +95 °C 

- Any 

- 20g, 20-2000 cps, 3 major axes 

Per MIL-E-5400 

( 1) Also available with similar performance characteristics for other frequencies in the 900-2500 
MHz range . 

( 2 ) Under worst combination of specified environmental conditions. Output and efficiency are 
higher under optimum conditions. 

( 3) A separate DC-DC converter package, Model EM4590, operating from 28 +8/-4 Vdc , is avail­
able from EIMAC. Power supplies for operation from other primary sources are available on 
special order. 



EIT L-

The Eimac EM4596 is a miniaturized 20 watt 

cavi:y amplifier incorporating a ceramic-metal 

planar triode. It is intended for use in aerospace 

telemetry transmitters and special aerospace trans­
mitters. It is hermetically sealed, for operation at 
any altitude. All connectors and tuners are access­

ible on one surface. A low pass filter, for harmonic 

suppression is included. 

A recommended DC-DC converter for use with 

this amplifier is Eimac Model EM4590. 

100 
90 
80 
70 

60 

50 

40 

30 

7 m e 6 

z 5 
< 
~ 4f 
• 
; 3 
3 

I-
:, 

~ 2 
::, 
0 

I 
-10 

EM-4596 
PERFORMANCE VS. DRIVE 
( TYPICAL MEASURED DATA) 

FREQUENCY: 2. 24 Ge 
PLATE INPUT : 600 V AT 125 MA 

.,. 

-6 -3 0 

DRIVE (DBW) 

C 

EM4596 
CAVITY 

AMPLIFIER 

2200-2300 Mc 

,.._--o---~--'-- PLATE EFFICIENCY(%) 

GAJN ( DB) 

3 6 10 

EM4596 AMPLIFIER 



-e EM4596 

CHARACTERISTICS 
ELECTRICAL 

Frequency,1 continuously tunable - 2200-2300 Mc 

Rf power2 output ( with 2 watts drive) - 17 Watts 

Input Signals - All standard FM telemetry signal formats, per IRIG 106-60 

Bandwidth, Minimum, 3 db points 10 Mc 

Gain , Minimum 10 db 

Load Impedance, nominal - - 50 ohms 

VSWR, Maximum, for full rated output -
' without damage -

Efficiency ,2 Overall, Minimum -

Power Supply Requirements3 

Anode voltage 
Current 

Heater voltage 
Current 

- 1.5: 1 
3: 1 

- 25% 

- 600 Volts 
125 mA 

- 6.0 Volts 
1.0 Amperes 

Harmonic Suppression ( 2nd, 3rd and 4th of 2200-2300 Mc ) -

Warm-up Time 

- 60 db 

- 3 Minutes 

MECHANICAL 

Size, Overall ( including protrusions) 

Weight 

Mounting -

Tuning Controls -

Cooling 

Connectors: rf input -
rf output -
Power 

ENVIRONMENT AL 

Temperature, heat sink, for continuous operation 

Altitude -

Vibration -

Other 

FOOTNOTES: 

3¾" X 2½" X l½" 

0.95 pounds 

To Heat Sink ( not included) 

Three ( all on same surface) 

- Conduction to Heat Sink at -54°C to +95°C 

- OSM Female 
- OSM Female 

- Deutsch #DM 5300-3P-643 

- -54°C to +95°C 

- Any 

- 20g, 20-2000 cps, 3 major axes 

Per MIL-E-5400 

( 1 ) Also available with similar performance characteristics for other frequencies in the 900-2500 
Mc range. Model EM4539 covers 1420-1600 Mc, Model EM4592 covers 1700-1850 Mc. 

( 2 ) Under worst combination of specified environmental conditions. Output and efficiency are 
higher under optimum conditions. See curves for typical output and efficiency with other drive 
levels. Power output is 20 watts minimum, -54°C to +75°C. 

(3) A separate DC-DC converter package, Model EM4590 , operating from 28 +8/-4 Vdc, is avail­
able from Eimac. Power supplies for operation from other primary sources are available on 
special order. 
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The Care and Feeding of 

EIMAC EXTERNAL CAVITY 

POWER KLYSTRONS 

APPLICATION BULLETIN 10 

SAN CARLOS , CAL I FORNIA 



20 kW power amplifier built by ITT Federal Laboratories. This amplifier, 
using the Eimac 3KM50,000PA klystron, operates from 225 to 400 Mc. 

The klystron carriage is shown removed from the amplifier cabinet. 

REL 10 kW power amplifier using the Eimac 4KM50,000LR klystron. 
This amplifier covers the frequency range of 755 to 985 Mc. 

Collins Radio Company's 240D-2 amplifier, which uses an 
Eimac 10 kW power klystron . These power amplifiers are 
part of the ground command control network used for 
control of Project Mercury manned space capsules. 
Additional 240D-2 amplifiers will be used to control 
Project Gemini two-man space flights. 
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CONTENTS 

On the Cover-120-foot antennas used at one of 
the tropospheric scatter sites in the Aleutian Is­
lands. Th is is one of the many tropospheric scatter 
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Eimac 3K210,000LQ. This 75 kW klystron is used in many 
tropo-scatter systems spanning distances up to 440 miles. 
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This klystron is unique in that its input and penultimate 
cavities are external but its output cavity is integral. 

Eimac external cavity power klystrons, operating 
at frequencies from 225 to 985 megacycles, have earned 
a unique position in high power radio communications. 
They were used in the very first tropospheric scatter 
communications systems and proved to be so success­
ful that they are now found in approximately 90% of 
all such systems in the free world. They are also used 
extensively in fixed radar installations and in UHF 
television. 

Because external cavity klystrons are so generally 
used, almost everyone associated with high power 
radio communications will at some time be concerned 
with equipment using these tubes. For this reason 
Eitel-McCullough, Inc. believes that an application 
bulletin dealing exclusively with external cavity power 
klystrons will serve a useful purpose. 

Eitel-McCullough, Inc. also manufactures a com­
plete line of integral cavity power klystrons operating 
throughout the UHF and microwave spectrum. Infor­
mation on these Eimac integral cavity klystrons will 
be found in other publications. 

The information in this bulletin is arranged in six 
sections: 

1. Introduction to the Klystron. 
2. Mechanical Considerations. 
3. Electrical Considerations. 
4. Operating and Tuning. 
5. Application of the Power Klystron. 
6. Miscellaneous. 

This application bulletin is intended to be a prac­
tical handbook for persons designing and operating 
equipment using external cavity power klystrons. For 
a more theoretical approach the reader should consult 
one of the many excellent textbooks available on the 
subject. 

The information in this bulletin is based on data 

believed to be accurate, but no responsibility is ac­
cepted for the successful application of the systems 
or principles discussed. Likewise, no responsibility is 
accepted for patent infringement, if any, resulting 
from the application of this information. 
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Section 1.0 

INTRODUCTION TO THE KLYSTRON 

The klystron is not as mysterious as it may seem 
to persons accustomed to using conventional tubes, 
even though it has no grid and no plate, and no 
lumped tuned circuits are connected to it by means 
of wires leading out of the tube. Actually the kly­
stron is a simple device which exists for the same 
reason that conventional negative-grid tubes exist­
it controls the behavior of electron streams flowing 
in a vacuum. The great difference between the kly­
stron and the conventional tube lies not in what it 
does , but in how it does it. 

Conventional triode or multigrid tubes, in which 
the electron flow is controlled by potential fields sur­
rounding the grids, have upper usable frequency lim­
its beyond which the electrons can not respond effi­
ciently to the alternating control voltages applied to 
the grids. This occurs when the time required by the 
electrons for the transit of their paths becomes a sub­
stantial part of the period of one cycle at the operat-

u 
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Figure 2 Figure 3 

ing frequency. 
As a result of transit time effects, efforts to obtain 

satisfactory operation of conventional tubes at the 
higher frequencies have resulted in the development 
of extremely small tubes in which the lengths of the 
electron paths are reduced to the practical minimum. 
Such tubes are extensively used 'in low-power appli­
cations, but they are simply too small to control 
great amounts of power. 

On the other hand, klystrons must be made rela­
tively large in order to take advantage of transit time 
effects, which are essential to their operation. As a 
result, a klystron for operation near 500 megacycles, 
such as the 4KM50,000LA3 (Fig. 1), can be nearly 
51/1 feet long and produce more than ten kilowatts 
of useful CW output power. The 4KM50,000LR 
( Fig. 2), is a smaller klystron for operation at higher 
frequencies, and can deliver ten kilowatts output 
power at frequencies from 755-985 megacycles. The 
Eimac 3KM50,000PA (Fig. 3), for operation from 
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Electron Gun rf Section Collector 

i 4CX250B 

Figure 4-Typical Eimac Externally Tuned Klystron, 
Compared to a 250-Watt UHF Tetrode Tube. 

225-400 megacycles, is nearly seven feet long and 
can develop over 20 kilowatts of CW power output. 

A typical Eimac externally-tuned klystron is illus­
trated in Figure 4. It is apparent from the form of a 
klystron that it can be divided into three functional 
sections: the electron gun, the rf section, and the 
collector. In the following paragraphs, these parts of 
the klystron will be described in detail and their 
operation explained in simple terms. 

1.1 The Electron Gun 

The electron gun is the source of the electron beam 
upon which the operation of the klystron depends. 
The electron beam is simply a fast-moving stream 
of electrons expelled from the electron gun into 
the drift space of a klystron in somewhat the same 
manner that a jet of water is expelled in a solid 
stream from a nozzle. 

A sectional schematic drawing of an electron gun 
of the kind used in Eimac klystrons is presented in 
Figure 5. The electrons destined to form the beam 
are emitted from a heated cathode and they fl.ow 
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Prefocus 
Magnet Coil 
and Shell 

Drift Tube 

Magnetic Lens 

Figure 5-Simplified View of Electron Gun. Prefocus 
Magnet Coil and Entrance to Drift Tube . 

away from the cathode along converging paths be­
cause of the specially shaped electric field set up by 
the electrodes. 

The cathode is a concave section of an ellipsoid 
located inside one end of a cylindrical metal piece 
called the "focus electrode." Just beyond the oppo­
site end of the focus electrode the modulating anode 
and first drift tube section are located. The focus 
electrode is maintained at cathode potential or at 
some negative potential with respect to the cathode. 
The modulating anode potential is positive with re­
spect to the cathode. The positive charge applied to 
the modulating anode causes the electrons to flow 
away from the cathode toward the anode, and the 
negative or zero charge applied to the focus electrode 
tends to force them toward the axis. As a result of 
the two forces acting on the electrons, they form a 
converging beam, which focuses inside the first drift 
tube section. In klystrons which have no modulating 
anode, the end of the drift tube is formed into a cup 
which partially surrounds the cathode and serves as 
an anode. 

Modern Eimac klystrons use oxide-coated cath­
odes at power levels up to and including 2 kilowatts. 
At higher power levels the Eimac Matrix Cathode 
Type A (EMA) is used. This cathode is made by 
pressing a mixture of powdered nickel and various 
earth carbonates under great pressure onto a nickel 
backing. Oxide-coated and EMA cathodes are easily 
heated by radiation from a filament or heater since 
they operate at relatively low temperatures. 

Some of the older Eimac power klystrons use solid 
metal cathodes operating at relatively high tempera­
tures. Radiation heating cannot be used in this case 
and the metallic cathodes must be heated by elec­
tron bombardment. This is accomplished by placing 
a filament behind the cathode and applying approxi­
mately 2000 volts de between the filament and the 
cathode structure. Electrons emitted from the fila­
ment will travel at high velocities to the rear of the 
cathode, where they will release all their kinetic 
energy in the form of heat when they strike the cath­
ode. By this means, the cathode can be heated to the 
operating temperature. 

1.2 The rf Section 

The rf section of a klystron is made up of the drift 
tube and the several resonant cavities which sur­
round it at intervals along its length. The drift tube 
is an axial, interrupted tube with a length about 
twenty times its diameter. There may be from two 
to six interruptions, called "gaps," along the length 
of the drift tube. 



Figure 6-Simplified View of Resonant Cavity. 
Note Drift Tube Tips. Electron Trajectories 

Represe11ted by Broken Lines . 

A resonant cavity is constructed around each drift 
tube gap, as shown in Figure 6, and arranged so that 
the ends of the drift tube sections protrude into the 
cavity at opposing high-voltage points on the cavity 
wall. Thus, the drift tube tips become the capacitive 
loading elements in the cavity, and large rf voltages 
will be induced across them when the cavity is ex­
cited at resonance. 

In Eimac external cavity klystrons, the drift tube 
gaps are surrounded by cylindrical ceramic envelope 
sections, and external demountable tuning cavities 
are assembled around the ceramic sections to form 
the complete cavities. The construction of the ce­
ramic envelope and gap assembly, and the method 
of assembling a typical tuned cavity on the klystron 
body can be seen in Figure 7. In this type of reso­
nator, only the drift tube gap is in the evacuated 
space, and the tuning mechanism remains entirely 
outside the vacuum. This permits a few klystron 
types of simple design to cover a relatively large fre­
quency range. 

1.3 The Collector 

The electron beam transfers some of its energy to 
the rf circuits as it flows through the rf section of the 
klystron, and it carries the balance of its energy out 
of the rf section into an electrode called the "collec­
tor." The collector gathers the electrons and passes 
them out of the klystron into the external circuits 
leading to the positive terminal of the beam power 
supply. 

The large energy content of the partially spent 
beam must be dissipated by the collector. When the 
electrons collide with the collector surface all their 
kinetic energy is transformed into thermal energy 
which heats the collector. The thermal energy is 
then transferred to the surroundings by cooling the 
collector with air or a liquid coolant such as water, 
or water in combination with antifreeze fluids like 
ethylene glycol. 

1.4 The Axial Magnetic Field 

The klystron requires a strong axial magnetic field 
to maintain and direct the electron beam through­
out the length of the drift tube. The electron beam 
is a concentration of negative charges which tend to 
disperse because of the mutual repulsion existing 
between like charges. The axial magnetic field over­
comes this tendency of the beam to disperse by 
exerting restoring forces on any electrons which try 
to move in directions not parallel to the axis. Thus, 
electrons attempting to move away from the axis 
of the beam are constrained to remain within the 
confines of the beam by the magnetic field. 

The magnetic field is usually established by sev­
eral individual electromagnet coils forming part of 
the magnetic assembly in which the klystron is 
mounted. The direct currents used to energize the 
electromagnet coils are sometimes made individu­
ally adjustable, to permit variation of the field 
strength along the length of the klystron if neces­
sary. In many cases, however, the focus coils are so 
designed that they can be operated in series from a 
single power supply. 

The proper use of the magnetic field is imperative 
to the long life and satisfactory performance of a 
klystron, and this matter will be discussed in detail 
in Section 4. 

1.5 The Electron Beam 

At the beginning of its passage through the drift 
tube the electron beam is a continuous stream of 
electrons moving at constant velocity. Although it 
is not confined to a wire, it is nevertheless a direct 
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-
Figure ?-Typical Eimac Klystron and One of Its External 

Cavities Before and After Assembly. 

current of electricity, flowing through the free space 
enclosed by the drift tube. Ide:illy the beam would 
never touch the drift tube, but in practice there are 
always some electrons which stray far enough from 
the center of the beam to be caught by the drift tube 
walls. 

Just as a direct current produces no sound as it 
flows through a headphone, so a direct current elec­
tron beam can produce no rf power as it flows 
through a klystron. It must be modulated in some 
manner before it can be useful and in the klystron 
this is accomplished at the drift tube gaps, which 
modulate the velocity of the electrons in the mov­
ing beam. 

In Section 1.2 it was explained how a drift tube 
gap is formed by the ends of drift tube sections, 
which enter the cavity axially, from opposite ends. 
The cavity is designed so that the drift tube tips 
then become its highest voltage points, in order to 
build up strong radio frequency fields in the gap. 
This construction is clearly illustrated in Figure 6. 

Velocity modulation occurs when the de beam 
passes through the radio frequency alternating field 
established in the first drift tube gap by the rf driver. 
Following is how velocity modulation is accom­
plished, and how it transforms itself into density 
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modulation as the beam passes down the drift tube. 
Those electrons in the parts of the beam passing 

the first gap when it is "positively polarized" expe­
rience an increase of velocity because they will flow 
from a region of negative charge toward a region of 
positive charge. The negative region repels the elec­
trons and the positive region attracts them, with the 
result that the velocity and the energy content of 
that part of the beam are increased. The energy 
gained by the faster parts of the beam is provided 
by the driving power furnished to the input cavity. 

Conversely, the electrons in that part of the be:1m 
passing through the first drift tube gap during the 
half cycles of "negative polarity" will be forced to 
travel from a positive to a negative region. As a re­
sult they will lose velocity and surrender some of 
their energy to the input cavity. 

The beam leaving the first gap is continuous and 
of uniform density, but alternate parts along its 
length will contain electrons having higher or lower 
velocities than they had before entering the gap. 
The faster electrons begin to overtake the slower 
electrons as the beam travels freely down the axis of 
the drift tube, until at some point a few inches from 
the gap, the fastest electrons will be traveling in 
company with the slowest electrons for a brief 
period. At that point, optimum "bunching" has 
occurred, and the density of the beam will vary 
periodically at signal frequency, when seen from a 
fixed point. In other words, the beam will have be­
come a density-modulated beam. If a gap is located 
at the point of optimum bunching or "density modu­
lation" the beam can be made to surrender many 
times as much energy as was originally required for 
velocity modulation. In other words, the klystron 
will have acted as a radio frequency amplifier. 

Energy is extracted from the bunched beam by 
the same mechanism used to velocity-modulate it in 
the first gap. As the beam travels through the output 
gap, the gap polarity will vary in such a way that the 
denser portions of the beam will be decelerated while 
the less dense parts of the beam will be accelerated. 
As a result, there are many more electrons being 
made to give up energy to the circuit than there are 
electrons which take energy, and the net effect is 
to transfer power from the electron beam into the 
external circuits of the klystron. 

The preceding paragraphs have described the ac­
tion of a two-cavity klystron, in which rf power is 
used to velocity-modulate an electron beam, so that 
it can be made to surrender energy to another cavity 
after traveling a short distance down the drift tube. 
Experience has shown that klystrons having more 



than two cavities offer advantages in higher gain 
and higher efficiency; as a result, three-cavity and 
four-cavity klystrons are in common use and kly­
strons with as many as six cavities have been used 
for special applications. 

There is little or no reverse flow of electrons in the 
drift tube. The fields in the drift tube which are not 
due to the presence of the beam are so small that 
great isolation between the output cavity and the 
input cavity can be obtained. As a result it is possible 
to obtain stable operation with power gains of up to 
50 db, in the case of four-cavity klystrons. 

Figure 8-4KM100LA Klystron and H-163 Circuit Assembly. 
Designed for UHF Television, This Tube Develops 

25 Kilowatts of Peak Synchronizing Power at 
Frequencies from 470 to 610 Megacycles. 

1.6 Modulating- Anode Klystrons 

The klystron is a velocity-modulated device, and 
the velocity of the electron beam entering the drift 
tube must be maintained within certain limits if the 
klystron is to function well. Therefore, attempts to 
amplitude-modulate the klystron beam voltage with 
modulation factors larger than 0.3 have been un­
satisfactory because the velocity depends entirely 
upon the beam voltage. Some means must be pro­
vided to modulate the beam intensity without vary­
ing the beam velocity if satisfactory amplitude 
modulation is to be obtained. 

Certain Eimac klystrons, as shown in Figure 9, 
are design~ted by the letters "KM" in their type 
numbers, and are equipped with " modulating an­
odes." The electrode configuration of these klystrons 
is identical to that of standard klystrons, except that 
the anode of the electron gun is insulated from the 
rest of the klystron. As a result, the total accelerat­
ing potential difference between the klystron body 
and the cathode can remain constant, while the 
anode of the electron gun can assume any voltage 
between zero and the body voltage, with the result 
that the intensity of the electron beam can be varied 
at will while the total acceleration and the velocity 
remain constant. 

The modulating anode makes possible amplitude 
modulation of the klystron with low distortion and 
high modulation factors. It also provides an excel­
lent means for pulse modulating the klystron with 
minimum modulating power. In CW applications 
the modulating anode may be connected to the 
beam supply through a resistor to provide protec­
tion against internal arcs. 

rf Cavities 

Cathodo ffi Coll,do, 

<L_ _Lli_-J___Cl_ I 
(rT -r TT II T° =:) 

LW·" L __ J L-41( 

rf rf 
In Out 

Modulating Anode 

Figure 9-Eimac's Modulating Anode Klystrons Employ an 
Insulated Anode Placed Between the Cathode 

and Drift Tube Section. 
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1.7 Titanium Getter 

Most Eimac external cavity power klystrons, 
rated at or above 10 kilowatts, employ a titanium 
getter which is designed to be energized simultane­
ously with the heater. The getter, which consists of 
a tungsten or molybdenum heater around which is 
wound a smaller titanium wire, is generally located 
near the upper end of the collector. One end of the 
getter is connected to the collector, the other to an 
insulated terminal. 

Getter power supply requirements for Eimac ex­
ternal cavity klystrons range from 2 to 9 volts ac, 
at 20 to 33 amperes. Provision must be made to limit 
starting current to twice operating value. The pur­
pose of the getter is to adsorb the small amounts of 
gas which may be released during operation from 
the normally hot or accidentally overheated surfaces 
of the klystron. The getter functions in two ways. 
The hot titanium adsorbs the common gases directly, 
and in addition a slow evaporation of titanium takes 
place which condenses on the walls of the collector 
to form a cooler layer of titanium to adsorb hydro­
gen and the inert molecules. In addition to its use 
during normal operation, the getter can be valu­
able in conditioning tubes which are unused for long 
periods of time. For example, site or warehouse spares 
can be maintained in good condition through peri­
odic energizing of the getter. 

Section 2.0 

MECHANICAL CONSIDERATIONS 

2.1 Shipping Klystrons 

Eimac power amplifier klystrons are shipped in 
strong wooden boxes designed to protect the tube 
against damage during shipment. Special rubberized 
hair packs molded to completely fill the space be­
tween the tube and the shipping crate, or shock­
mounted aluminum cradles, are used to protect and 
support the klystrons during shipment. These packs 
support the entire length of the klystron, and pre­
vent accidental bending of the long body section. 

Klystrons should be unpacked immediately upon 
receipt and inspected carefully. If possible they 
should be installed and operated in a klystron am­
plifier for a sufficient time to insure that they have 
arrived in usable condition. 

2.2 Storing Klystrons 

Klystrons may be stored vertically or horizontally 
until they are to be used. If vertical storage is pre-
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£erred, they should be kept in racks, with the weight 
of the tubes supported by the mounting flanges. 
Horizontal storage requires the use of the shipping 
crates and their rubberized hair packing or cradle 
which provide support for the entire length of the 
tube body ( Fig. 10). 

Figure IO-Storage of Klystron in Shipping Crate. 

2.3 Handling Klystrons 

Eimac power amplifier klystrons of the externally 
tuned cavity type are among the sturdiest electron 
tubes being built today. However, they must be 
handled with the same care accorded to other types 
of tubes of the same weight and size if maximum tube 
life and satisfactory performance are to be obtained. 
The handling precautions which follow are simple 
and easily remembered. 

The shape of the klystron makes it especially sus­
ceptible to bending near the center; therefore, the 
klystron should always be supported at two or more 
points when picked up in a horizontal position. 
(Fig. 11). 

Water-cooled klystrons are equipped with heavy 
water-jacketed collectors in order to dissipate large 
amounts of power when necessary. The collectors of 
Eimac klystrons are insulated from the rf sections 



Figure 11-Recommended Method of Hand Carrying 
Eimac Klystrons. 

by ceramic envelope rings, and the ceramic-to-metal 
seals can be broken by rough handling, or lack of 
proper support. Therefore, when a klystron is picked 
up in a horizontal position the collector should be 
supported about one-third of its length from the 
inner end of the water jacket to balance the forces 
acting on the collector. 

The larger Eimac klystrons are shipped in alumi­
num cradles which facilitate handling. These cradles 
are so designed that the klystron may be lifted to a 
vertical position while still strapped in its cradle, the 
collector end of the cradle may be removed, and the 
tube mounted in operating position prior to removal 
of the main cradle. 

2.4 Acceleration Forces 

Forces exerted on the tube structure as the result 
of sudden accelerations, such as occur when the kly­
stron is dropped or set down roughly, can be de­
structively great. In the larger tubes, the structure is 
such that acceleration, such as could occur when the 
tube is picked up roughly by the center section, can 
bend the klystron body. 

Some of the larger klystrons can be handled safely 
only when two persons move them, or when a hoist­
ing device is used. 

2.5 At the Bench 

Occasionally it becomes necessary to place a kly­
stron in a horizontal position for inspection and clean­
ing. Experience has shown that the safest and most 
convenient way is to use wooden V-blocks as sup­
ports. For short tubes, two Hocks are usually suffi­
cient, but long klystrons require three. When three 
blocks are used, they should offer uniform support 
to the tube, and one block should always support 
the full weight of the collector directly. (Fig. 12). 

Collector /Cooler 

Electron Gun rf Section Assembly 
~ ~-~'----,,~ 

Input Middle Output 
Cavity Cavity Cavi~Mounting Flange 

~:A~~~~ 
Y-Block CAavity End Plates ¥-Block 

Ceramic ,___ -e-
Metal Sealing Ring t:::==:::J 

Cavity End End View with 
Plate V-Block 

Figure 12-View of Klystron Mounted Correctly 
on V-Blocks. 

V-blocks should be placed so that they touch the 
rims of the metal ends of the ceramic envelope sec­
tions. These metal surfaces are the contact surfaces 
which connect to the tuning cavities through spring 
finger contacts. Great care should be exercised to 
avoid marring or scratching these contacts, because 
the rf losses which can result are capable of destroy­
ing the contact fingers in the tuning cavities. 

The massive metal end plates connected to the 
ceramic envelope sections of the klystron are not 
sufficiently flexible to be attached directly to the 
ceramic envelope cylinders. The vacuum-tight at­
tachment between these parts is made by soft metal 
sealing rings, shown circled in Figure 12, which are 
intentionally made thin and flexible. In any han­
dling or cle::tning operation, care should be taken to 
protect these thin metal sealing rings against acci­
dental damage. 
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2.6 Cleaning the Ceramic 

Klystron ceramics are best cleaned with an abra­
sive household cleanser. A cleanser which does not 
contain bleaches or dyes is preferred. Scrubbing with 
a small stiff brush will help to remove baked-on de­
posits. The cleanser must be completely removed by 
rinsing with clean water before the klystron is re­
stored to service or placed in storage. 

2.7 Care of the External Tuning Cavities 

The adjustable tuning cavities, which are as­
sembled around the body of the klystron to form 
resonant circuits in conjunction with the drift tube 
gaps and their metallic end plates, must be main­
tained with care. The contact fingers should be pro­
tected against accidental deformation, because every 
individual finger must make effective contact with 
its opposing metal surface. The walls or metal parts 
against which the fingers bear must be kept clean 
and free of oxidation for the same reason. The tun­
ing cavities may be cleaned by wiping them with a 
dust rag, but should not be left oily. A few drops of 
mineral lubricating oil or light application of grease 
should be applied to the adjusting screws if neces · 
sary, and all the excess lubricant wiped off. 

2.8 Air and Liquid Coolant Supplies 

All Eimac klystrons require air cooling, and some 
of them require water cooling of the collectors and 
drift tubes. Air circulated for cooling should be 
thoroughly filtered to avoid undue collection of dirt 
on the klystron. Accumulation of air-borne dirt on 
the ceramic envelope sections can cause local heating 
or voltage flash-over on the surface of the ceramic, 
and must be avoided. 

The air filters should be inspected at suitable in­
tervals to insure the free passage of air through them. 

Water or other liquid used for cooling collectors 
and drift tubes of the larger klystrons must be free 
of minerals capable of encrusting the water passages 
and the metal surfaces being cooled. The use of 
a closed water-cooling system employing heat ex­
changers is the most satisfactory way to cool the 
large klystron. Aeration of coolant liquids contain­
ing water should be avoided in closed systems to 
keep oxidation effects to a minimum and derive the 
greatest benefit from closed-system operation. 

In cold climates, where the coolant will be sub­
jected to temperatures below 32 °F, mixtures of water 
and ethylene glycol can be used in closed systems. 
The heat capacity of such mixtures is lower than the 
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heat capacity of water, and the use of such mixtures 
will require some readjustment of the flow rates if 
equivalent cooling is to be obtained with them. 

Aqueous solutions of ethylene glycol will freeze at 
temperatures which depend on the concentration of 
the ethylene glycol as follows : 25 7,- ethylene glycol, 
75 % water, freezing point = 10° F ( - 12.2 ° C); 
52.5 % ethylene glycol, 47.5 '/c water , freezing point 
=-40 °F ( - 40 °C). 

Water mixed with ethylene glycol has greatly in­
creased viscosities depending upon the temperature 
of the solution. This may change the indicated pres­
sure drops in various parts of the cooling system as 
compared to the pressure drops observed when pure 
water is circulated. 

2.9 Coolant Connections 

The insulated envelope section interposed between 
the klystron body and the collector should be pro­
tected against unnecessary lateral forces tending to 
break the ceramic or its seals. The collector should 
be supported while the nuts on the water hose fittings 
are tightened, and the hoses should be sufficiently 
flexible to avoid exerting lateral forces against the 
end of the collector during operation. For the same 
reason, air ducts leading to air-cooled collectors 
should be flexible enough to avoid stresses resulting 
from poorly fitting duct work. The air connections 
to the air system socket and to the air-cooled cavities 
must also be made through flexible hose to avoid 
deforming the contact fingers in these devices. 

Section 3.0 

ELECTRICAL CONSIDERATIONS 

3.1 High Voltage Protection 

It is convenient to operate· klystrons with their 
rf sections and collectors at or near ground potential. 
When this is done, the electron gun end of the tube, 
the focus electrode voltage supply, the cathode-heat­
ing supply, and the instruments associated with 
these must all be operated at high potentials with 
respect to ground. 

Adequate interlocking devices must be provided 
to protect operating personnel against accidental 
contact with these high-voltage circuits, and any 
effort to defeat the purpose of t hese safety devices 
should not be tolerated. 

Measuring instruments connected to the cathode 
end of the tube must be adequately insulated from 
ground and located behind glass or plastic windows 
to protect operating personnel. 



The filament transformers and cathode-heating 
power supply transformers must be adequately insu­
lated to withstand the total beam voltage (plus the 
bombarding voltage in certain klystron types). 

3.2 Equipment Protection 

Protective devices should be installed to avoid 
damage to the klystron as a result of malfunctioning 
of the associated equipment. A minimum comple­
ment of such devices would include: 

(1) Air-flow and water-flow interlocks arranged 
to remove all electrical power supplied to the kly­
stron in the event of failure in either or both of the 
cooling systems. 

(2) Current overload relays to remove the beam 
power and the cathode heating power in the event 
that excessive current should flow in either of those 
circuits. 

( 3) Body current overload relay, arranged to re­
move the beam power upon the rise of body current 
beyond the maximum permissible value. 

(4) Water-temperature or air-temperature inter­
lock switches to remove the beam power in the event 
of collect0r overheating. 

(5) Low power output interlock, or VSWR inter­
lock to remove the beam power in case the output 
cavity becomes unloaded due to output line or an­
tenna defects. 

(6) Focus coil current failure interlocks to re­
move the beam power in the event of focus coil power 
supply failure. 

3.3 Focus Coils 

Klystron equipment must incorporate means for 
producing a controllable magnetic field, arranged so 
the flux is parallel to the axis of the klystron. The 
field is usually produced by two or more large elec­
tromagnet coils carrying direct current. 

Each individual klystron may require slightly dif­
ferent magnetic field strengths to control and direct 
the electron beam, and these may change slightly 
each time the tuning is changed. Unless designed 
for series operation each individual coil should be 
furnished with an independent control for the cur­
rent supplied to it, and each control must be capable 
of smooth, continuous adjustment. In addition, it 
is recommended that each coil be provided with an 
individual ammeter, permanently connected to its 
supply circuit. With series-connected coils, of course, 
only one ammeter is used. 

All the electromagnet coils must establish their 
fields in the same direction. In equipment where all 

the terminals and the tops of the coils are marked, 
careful observance of polarity should assure correct 
field polarities. The polarity can be tested by means 
of a fluxmeter or by use of the galvanometer-and­
loop method, in case doubt exists that the coils are 
correctly connected. 

The direct current provided by the electromagnet 
power supplies should be filtered to 5 <Jc ripple, or 
less if minimum noise output is desirable. The design 
values should be stated so the operator can see that 
the filter circuits continue to function effectively. 

The magnetic field will not remain parallel to the 
axis of the klystron if there are large steel or iron 
objects in or near the klystron amplifier frame. The 
magnetic frame of the amplifier should be located 
away from unsymmetrical cabinet work and in a 
place free of strong ac fields. Before operation is 
started, care should be taken that no tools or other 
magnetic materials are permitted to remain in the 
magnetic frame. 

3.4 Instrumentation 

The equipment associated with a power klystron 
should be provided with instruments to indicate the 
filament voltage, filament current, bombarder power 
(if used) , beam power input, focus coil currents , 
body current and relative power output. The rela­
tive power indicator should be a sensitive instru­
ment, arranged so that its coupling to the load can 
be varied to provide on-scale indications at any 
power level. The relative power indicator and the 
body current meter are the fundamental tuning tools 
available to the operator, and they must be located 
conveniently close to the tuning position. If this pro­
vision is not made by the equipment manufacturer, 
it should be done in the field before any attempt is 
made to tune the klystron. 

It is convenient to operate a klystron with the rf 
section and the collector at or near ground poten­
tial. As a result, the instruments connected to the 
electron gun end of the klystron are necessarily at 
high potential with respect to ground. These instru­
ments must be isolated from accidental contact with 
personnel, as outlined in Section 3.1. 

It sometimes happens that instruments connected 
to circuits at high potentials with respect to ground 
may experience electrostatic forces exerted by fields 
set up between them and their surroundings. Errors 
resulting from this effect can be eliminated by the 
use of electrostatic shielding or guard circuits in the 
vicinity of the instruments. 
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Section 4.0 

OPERATING AND TUNING 

4.1 Test Data Cards 

Every Eimac klystron is operated and tested in­
dividually in a standard Eimac Klystron Amplifier 

Figure 13-Typical Eimac UHF Klystron 
Amplifier Assembly. 

Circuit Assembly (Fig. 13) before it is shipped to 
the customer. The complete tuning data and the 
conditions under which the klystron was operated 
are recorded in duplicate on test cards. One of these 
test cards is kept on permanent file at the factory , 
and the other is shipped in the same package with 
the klystron to which it belongs. This copy of the 
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test card is one of the most important tools required 
by the transmitter operator, especially when the kly ­
stron is being operated for the first time in the field . 
A sample is shown in Figure 14. 
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Figure 14-Test Data Card . (front) 
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Test Data Card . (back) 

When a klystron is operated in several individual 
transmitters of the same type, its performance can 
be expected to vary slightly from one installation to 
another. Variations up to five percent are not usu­
ally cause for concern, bu t variations greater than 
ten percent often indicate maladjustment or trouble 
with the equipment. 

4.2 Preliminary Focus Coil Adjustment 

In new equipment, or in equipment in which the 
focus coils or their wiring may have been disturbed 
for any reason, the procedure outlined here and in 
Section 3.3 should be followed before the electron 
beam is started . 



The prefocus coil should be centered physically 
around the neck of the drift tube and lightly held 
by the four locknuts at its corners. This preliminary 
adjustment is made visually, and it will be of aid in 
final centering later when the klystron is energized. 

Before the beam is energized, the currents speci­
fied for operation at the lowest recorded beam volt­
age on the test data card must be established in the 
focus coils. These preliminary current values will 
change slightly during tuning, according to the re­
quirements of the individual circuit, after the kly­
stron is placed in dynamic operation. 

4.3 Starting the Electron Gun 

The cooling system must be placed in operation 
and its functioning checked before power is applied 
to the klystron. Large klystrons have electron guns 
which must dissipate considerable amounts of power, 
and they can be seriously damaged by operation 
without adequate cooling. 

The magnetic field must be established in the kly­
stron before any attempt is made to energize the 
beam. Although very low beam voltages will not 
usually damage a klystron operating without its 
magnetic field , damage can occur and it is not good 
practice to start the beam without first establishing 
the magnetic field. The electromagnet currents 
should be adjusted to the values corresponding to 
the lowest beam voltage shown on the test data card, 
and initial operation should not exceed that beam 
voltage. 

Attention should be paid to the recommended 
focus electrode bias voltage. The correct value for 
normal operation of the klystron is recorded on the 
test card and should he used during all preliminary 
tuning operations. Small adjustments in the beam 
current obtained at any fixed beam voltage can be 
obtained by variation of the focus electrode voltage 
around the recommended value, which is not critical. 

Two distinct methods of heating cathodes in 
Eimac klystrons are in general use: direct radiation 
heating, and electron bombardment heating. The 
starting instructions for electron guns using each of 
these methods are given in the following sections: 

4.3.1 Starting the Electron Gun, 
Radiation-heated Cathode Type: 

l. Start cooling system, check its operation. 
2. Establish recommended currents in focus coils. 
3. Increase heater voltage gradually to the rated 

value, holding the heater current to the speci­
fied value. 

4. Apply the focus electrode voltage if this is ob­
tained from a power supply. If the focus elec­
trode voltage is obtained from a cathode series 
resistor , this should be set to approximately its 
operating resistance. 

5. Permit the cathode to heat as specified. 
6. Beam voltage may now be applied to the kly­

stron in accordance with Section 4.4. 

4.3.2 Starting the Electron Gun, 
Bombarded Cathode Type: 

l. Start cooling system, check its operation. 
2. Establish recommended currents in focus coils. 
3. Increase filament voltage gradually to the rated 

value, keeping filament current to the specified 
value. 

4. Apply bombarder voltage, increasing it gradu­
ally until rated bombarding power is obtained. 

5. Apply focus electrode voltage specified for the 
type klystron in use if this is obtained from a 
power supply. If the focus electrode voltage is 
obtained from a voltage divider across the bom­
barder supply, it should be pre-set to approxi­
mately the correct value. 

6. Beam voltage may now be applied to the kly­
stron in accordance with Section 4.4. 

4.4 Applying Beam Voltage 

Initial adjustment and operation of the klystron 
must be done at the lowest voltage specified on the 
test card provided with each tube. Failure to observe 
this rule can result in the destruction of the klystron. 

The beam voltage may be applied only after the 
recommended magnetic field has been established in 
the equipment, the prefocus coil centered visually, 
and the electron gun started. 

4.5 Magnetic Field Coils 

The magnetic field which guides the electron 
beam in an Eimac klystron is created by controlled 
amounts of direct current flowing in electromagnet 
coils surrounding the klystron ( Fig. 15). 

The number of coils required is not the same for 
all types of klystrons, but operators will find four 
or five coils in most transmitters. These are the pre­
focus coil , several body coils and the collector coil. 

The purpose of the magnetic field is to control the 
diameter and direction of the electron beam as it 
flows through the klystron, so that as little beam 
current as possible will strike the drift tube walls 
and be wasted. It follows that the best adjustment 
of the focus coil currents is the setting for minimum 
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Figure 15-Simplified View of a Klystron and Its Magnetic 
Circuit with the Tuning Cavities Removed . 

body current, consistent with good output. Some­
times slight changes in the coil current settings will 
produce large changes in power output without cor­
respondingly great body current changes. In such 
cases, if the body current is not too near the per­
missible maximum, it is wise to adjust for a compro­
mise body current setting which permits the larger 
power output to be obtained. 

Each time the rf circuits are tuned, some changes 
will take place in the velocity and bunch density of 
the beam, which may increase the body current. As a 
result, each readjustment of the rf tuning will usual­
ly make it necessary to trim the focus coil currents 
slightly to obtain minimum body current again. This 
behavior is normal, and the adjustment is not crit­
ical despite its importance. 

Focus coil resistances undergo considerable varia­
tion as the coils heat up after being turned on. The 
effects of this resistance variation on the coil current 
must be corrected by some means, and in transmit­
ters where the currents are controlled manually, the 
operator should make frequent checks on the coil 
currents and over-all klystron operation during the 
warm-up period. 
4.5. l Prefocus Coil (Not Required for 

Some Klystrons) 

The prefocus coil is much smaller than the body 
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coils used with the klystron, and it is enclosed in a 
special magnetic shell containing an annular air gap. 
The flux outside of the air gap forms a magnetic lens 
located on the axis of the klystron at the approxi­
mate point where the convergent paths of the elec­
trons would focus. This magnetic lens overcomes the 
tendency of the electron paths in the beam to diverge 
and strike the drift tube wall before the beam enters 
the main magnetic field , and it directs the beam 
down the center line of the drift tube. To accomplish 
these two ends, the prefocus coil requires two sepa­
rate adjustments: the current must be correctly set, 
and the correct position of the coil around the axis 
of the drift tube must be found. 

The initial current set tings should be those shown 
on the test data card, for the lowest operating beam 
voltage specified. After the magnetic field has been 
established and the beam energized, the locknuts 
on the prefocus coil mounting pillars can be loosened 
and the coil carefully positioned to obtain the lowest 
possible body current ( Fig. 16). When the optimum 

• 
Figure 16--Adjustment of Prefocus Coil. 

position has been located, the coil may be locked in 
place again. 

The prefocus coil mount should never be unlocked 
at beam voltages higher than the low beam voltage 
used during the position adjustment just described. 
To move the prefocus coil at higher beam voltages is 
to invite destruction of the klystron and, although 
it can be done in some instances by experienced per­
sonnel, moving the prefocus coil during high-voltage 
operation is NOT recommended. 

Some of the newer Eimac external cavity kly­
strons do not require prefocus coils. This is because 
they use confined flow electron gun designs which 
make prefocus coils unnecessary. In the confined 
flow principle the main magnetic field is permitted 
to extend through the cathode and is so shaped that 
the electrons are confined by the field from the in­
stant they leave the cathode. This minimizes focus­
ing adjustments and provides a more stable beam. 



4.5.2 Body Coils 
Many body coils are supported in the klystron 

amplifier frame by small mounting pillars, which are 
secured to the side bars by single machine bolts 
running in tapped eccentric holes in the support pil­
lar base. By this means, the support pillars can be 
rotated to provide four-point suspension of the coil, 
and the body coils can be levelled within small limits. 
The coils are positioned on the axis by small should­
ers turned on the bodies of the mounting pillars. 

Once the coils have been correctly set on the 
mounting pillars, it only remains to adjust the cur­
rents during the process of tuning the klystron 
amplifier. The original current values required are 
given by the test data card for each beam voltage. 
The test values should be used as starting points, 
and the final currents should not deviate greatly 
from them. In most cases, deviation from the test 
values of more than ten percent will result only when 
an error has been made in setting up the adjust­
men ts, or in assembly of the equipment. 

4.5.3 Collector Coil 
The collector coil is located around the soft steel 

sleeve in the bottom of the magnetic frame which 
supports the mounting flange of the klystron. The 
mounting flange is also made of magnetic material, 
and it serves to establish the magnetic field needed 
near the collector end of the drift tube whenever the 
collector coil is energized. The collector coil current 
adjustments are made in the same manner as the 
body coil current adjustments, and with the object 
of reducing the body current as much as is consistent 
with good power output. 

4.5.4 Results of Improper Adjustment of 
Focus Coils 

If the focus coils are improperly adjusted so that 
the electron beam is not centered in the drift tubes 
or if the beam is too large in diameter, it will graze 
the drift tube tips and evaporate copper which will 
raise the gas pressure in the tube and possibly poison 
the cathode. In extreme cases the drift tube tips may 
be partially melted by the beam. On the other hand, 
if the beam is over-focused by using an excessively 
strong magnetic field, the beam size is too small as 
it leaves the field and therefore it will not spread 
properly before it strikes the collector, with result­
ing damage. It is quite possible to burn a hole in the 
collector if the beam is overfocused. 

Correct focusing of the electron beam is accomp­
lished by keeping the body current well below the 
maximum limit at all times using focus coil currents 
that do not deviate more than 10 % from those 

shown on the Eimac test data card. Adjustment of 
the focus coil currents should be made carefully so 
that the body current overload relay is seldom, if 
ever, called upon to operate. If the beam is thrown 
considerably out of focus it is quite possible for the 
tube to be damaged before the body current over­
load relay can operate. 

4.6 Beam Transmission and Beam Loss 

Some of the electrons in the klystron beam will 
inevitably strike the drift tube walls, instead of pass­
ing on through the klystron to the collector. Cap­
tured by the wall of the drift tu be and returned to 
the external electrical circuits ( through the body 
current milliammeter), these electrons are totally 
wasted as far as the production of rf power is con­
cerned. The electrons lost in this manner are called 
the "body current," and the rest of the electron 
beam, which reaches the collector, is called the "col­
lector current." The sum of the collector current and 
the body current is equal to the total beam current 
emitted from the cathode. 

The collector current, expressed as a percentage 
of the total cathode current, is called "beam trans­
mission." 

The body current, expressed as a percentage of 
the total cathode current, is called "beam loss." 

4. 7 Tuning the Klystron 

It has been noted that klystrons may have any 
number of cavities, but those most common in the 
field have either three or four. The nomenclature for 
klystron cavities has arisen from the functions they 
perform, and it is natural that the first cavity be 
called the "input cavity," no matter how many cavi­
ties may follow it. 

Similarly, the last cavity transfers power from the 
electron beam to the output transmission line, and 
it is logically referred to as the "output cavity." 

The cavity preceding the output cavity is tuned 
by the same rules regardless of whether the klystron 
has three, four, or more cavities. Therefore, it is con­
venient to refer to this next-to-the-last cavity by 
some descriptive word independent of the number 
of cavities which precede it, so it will be referred to 
as the "penultimate cavity." 

The remaining cavities, not given descriptive 
names according to the scheme outlined above, are 
referred to by their position on the drift tube as the 
"second cavity," "third cavity," and so on. Most 
Eimac external cavity klystrons use either three or 
four cavities and the following tuning instructions 
will therefore be chiefly concerned with these tubes. 

Before driving power is applied to the input cavity 
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of a klystron, the tuning cavities should all be ad­
justed to the highest possible frequency. This is done 
by moving the tuning doors as far as possible toward 
the centers of the cavities. The output load coupler 
should also be adjusted for maximum coupling (loop 
vertical). After this is done, beam power and rf drive 
can be applied to the klystron and tuning may begin. 

The tuning procedures which follow will apply 
particularly to narrow-band, maximum-gain ampli­
fier operation. The procedures for broad-band kly­
stron operation are ordinarily evolved for each 
individual application, and therefore cannot be 
treated as generally as can the narrow-band case. 
(See Section 5.3 for broad-band application infor­
mation.) 

The operator should not permit his familiarity 
with conventional electron tube behavior to confuse 
him when he tunes a klystron amplifier. In some re­
spects a klystron behaves like a linear amplifier using 
conventional electron tubes, because the " plate cur­
rent" does not change during tuning and the best 
indicator of correct tuning is the power output. Fur­
thermore, when the driving power level is increased 
to a point above " saturation" the power output will 
start to fall with increasing driving power, which is 
similar in some respects to "overloading" a conven­
tional amplifier circuit (Fig. 17). 
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Figure 17-0verdriving a Klystron Reduces Output. 

The klystron offers the operator the advantage 
that he can be guided in his actions by the variations 
in body current resulting from changes in the rf 
tuning adjustments. As each cavity is tuned, the 
body current may vary, and it is often necessary to 
trim the focus currents after each readjustment of 
the rf tuning, especially when the klystron is oper­
ating near its highest efficiency at any given power 
level. 

Many Eimac klystrons carry dual body current 
ratings. One of these is intended for use during long 
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periods of continuous operation and is usually half 
the absolute maximum rating. The absolute maxi­
mum rated body current is established for observ­
ance during tuning operations, to free the operator 
from the necessity of stopping frequently to trim the 
focus currents and to avoid tripping overload cur­
rent relays frequently during tuning. 

4.7.1 Input Cavity Tuning 
The input cavity is tuned to resonance at the 

driving frequency. A beam voltage equal to 50 ',1/c of 
that required for full rated power is applied to the 
klystron during this adjustment. Resonance is us­
ually indicated by tuning for minimum VSWR at 
the input cavity. A directional coupler is ordinarily 
inserted in the driving line for this purpose. The two 
tuning doors of the cavity should always be equally 
spaced from the ceramic cylinder. The input cavity 
coupling loop should be adjusted to the position 
giving lowest reflected power as indicated by the 
directional coupler in the drive line. This is the con­
dition of best match for the drive line. The input 
cavity must be resonated after each coupling adjust­
ment. After the coupling is adjusted for best match, 
the driving power should be set at the value speci­
fied for the particular klystron. This power can be 
measured with a bolometer at the incident power 
terminals of the input directional coupler. After the 
input cavity is tuned, t he second cavity (if applic­
able) and output cavity tuning doors should be ad­
justed to approximately the same positions as those 
of the input cavity. Since the cavities are similar, 
this will approximate resonance. The penultimate 
cavity tuning doors should next be set at positions 
midway between those of the input cavity and the 
maximum high frequency setting ( tuning doors 
nearest to klystron). 

4.7.2 Second Cavity Tuning 
(Ignore for 3 cavity klystrons) 

The second cavity is also tuned to resonance at 
the driving frequency ( unless stagger tuning is em­
ployed for broad-band operation). This is accom­
plished by tuning for maximum output power. It 
will probably be necessary to adjust the output 
cavity to resonance at this time in order to obtain 
adequate output power for tuning purposes. The 
relative power output indicator must be sufficiently 
sensitive to detect the low power output during this 
tuning procedure. 

4.7.3 Penultimate Cavity Tuning 
After the input and second cavities are resonated, 

the beam voltage can be increased to the lowest 
value shown on the Eimac test data card. (Adjust 



focus coil currents for minimum body current). The 
input and second cavities should then be rechecked 
for resonance because their tuning may change as 
the beam current changes. The penultimate cavity 
can then be slowly tuned toward a lower frequency 
as the output power is carefully observed. As the 
cavity is tuned, the output power will increase to a 
maximum and then start to decrease. Return the 
tuning to the point which gave maximum power out­
put and then detune on the high frequency side until 
the output power drops 10 1/a . This is the correct 
tuning point for the penultimate cavity. See Fig. 18. 
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Figure 18-Penultimate Cavity Tuning 

4.7.4 Output Cavity Tuning· 

After the penultimate cavity is tuned, the output 
cavity is retuned for maximum output power. Next 
the output coupling is adjusted. Starting in a ver­
tical position the coupling loop is moved in 5° steps 
toward a horizontal position. The output cavity 
must be retuned at each step because its resonant 
frequency will change as the coupling is adjusted. 
As the output coupling is reduced the output power 
will increase. Eventually optimum coupling (maxi­
mum power) will be reached and if the coupling is 
further reduced the output power will start to de­
crease. Do not reduce the coupling past the point of 
optimum coupling. Instead, increase the coupling 
until the output power drops to 95 '1/, of its value at 
optimum coupling (see Fig. 19). The klystron is 
now correctly tuned at the lowest beam voltage 
shown on the Eimac test data card and the output 
power should be near the value shown on the test 

data card. If it is not, the tuning procedure should 
be repeated until the reason for the discrepancy is 
discovered. 

At the lowest beam voltage shown on the Eimac 
test data card mistakes in tuning will not ordinarily 
injure the klystron and it is suggested that the 
operator take this opportunity to practice tuning 
the klystron and familiarize himself with its be­
havior before increasing power. 

:, 
Cl. 
:, 
0 
~ 

Ql 
;,: 
0 

CL 

Under-Coupled Region 

(Do Not Operate In This Areal 

Correct 
Coupling 

95% MAX. 
OUTPUT 

Over-Coupled 
Region 

Minimum Coupling Control Setting Maximum 
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Figure 19-Adjustment of Output Coupling Control. 

4.7.5 Load VSWR Check 
After the klystron has been tuned at the lowest 

beam voltage shown on the Eimac test data card, the 
load VSWR should be determined by comparing the 
incident and reflected power measured at the direc­
tional coupler in the output transmission line. Most 
Eimac external cavity power klystrons will deliver 
rated output power with any load VSWR up to 
1.5: 1. This is equivalent to 4.2 11/c reflected power 
with respect to forward power. If the reflected power 
exceeds this value the load must be adjusted to re­
duce the VSWR to 1.5: 1 or less before the beam 
voltage is increased. 

4. 7 .6 Trimming 

When the tuning procedure has been completed 
and the operation appears reasonably satisfactory, 
each adjustment in turn should be trimmed to assure 
the operator that optimum performance has been 
obtained. When satisfactory operation at any given 
power level has been obtained, operation at the next 
higher power level may be started. 

4.8 Increasing Power 

Before increasing power the following precautions 
must always be taken. 
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1. Increase the frequency of the penultimate cav­
ity until the output power decreases by 50 '7c . (Move 
tuning doors toward the center of the cavity.) 

2. Increase the output coupling to maximum. 
( Coupling loop vertical.) 

The beam voltage may then be increased in steps 
to the desired value. Observe the body current during 
each voltage increase and adjust the focus coil cur­
rents as required to keep the body current at mini­
mum. After the desired beam voltage is reached, the 
input cavity and second cavity (where applicable) 
are again checked for resonance. Next the penulti­
mate cavity is tuned exactly as described in Section 
4. 7.3 and finally the output coupling and output 
cavity tuning are adjusted exactly as described in 
Section 4. 7.4. If the output power obtained in this 
way is greater than required, the output coupling 
should be incre3.sed until the desired output is ob­
tained. 

Section 5.0 

APPLICATION OF THE POWER KLYSTRON 

Figure 20 shows the filament and beam supplies, 
protective circuitry and instrumentation for a kly­
stron amplifier. Focus coils and their power supplies 
have been omitted for simplicity. Commonly used 
abbreviations for klystron electrical characteristics 
are shown in Figure 21. Heater voltage and current 
(E r, I r) are typically supplied from a transformer, 
insulated for high voltage, and a variable autotrans­
former. The heater transformer is often designed to 
be short circuit limited to twice the normal heater 
current rating. The heater voltmeter should be con­
nected directly to the klystron socket to minimize 
measurement errors due to voltage drop in the con­
necting cable. 

Resistor R .,11.~ is the current limiting resistor for 
the beam supply. Its value should be chosen to limit 
short circuit current to 25 to 100 times nominal 
beam current. A value of 100 ohms is typical for 10 
kW power amplifiers. 

Focus electrode voltage is most conveniently and 
reliably obtained from a cathode resistor (R 0 ). 

Focus electrode voltage is developed across this re­
sistor by the beam current. Re should have ample 
power dissipating capability. A voltmeter should be 
provided to monitor the focus electrode voltage 
(E roJ and this meter should be protected by a thy­
rite element. 

At least two overload circuits are required, one 
for the beam current and one for body current. 
These overloads are set to trip at the values of maxi­
mum beam current and body current specified for 
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Figure 20-Klystron Power Supply Connections 

the klystron. Meter relays are often used in these 
circuits and have been found to be satisfactory. The 
thyrite at T is desirable to protect the metering cir­
cuits and the klystron collector insulator in the 
event of power supply shorts. Every effort should be 
made to keep the total impedance between the kly­
stron body (ground) and the positive terminal of 
the high voltage supply at a minimum. This resist­
ance should be less than 5 ohms and one ohm is de­
sirable. 

Beam current and heater current should never 
be carried in the same conductor. Amplitude modu­
lated random noise can be reduced several decibels 
if this rule is observed. 

Beam supply ripple should be less than 1 1/'o for 
systems requiring incidental FM and AM noise 
down 40 db or more from the carrier. For noise down 
60 db, O.l '7c or less ripple is required. The supply 
should be variable or adjustable to at least four 
equally spaced voltage levels between 50 '7c and 
100 1/c E b. 



Focus coil power supplies (not shown in Fig. 20) 
should be filtered to 5 'fr ripple. In most cases three 
phase full wave supplies may be used unfiltered. The 
focus coils have enough inductance to reduce the 
ripple adequately. Means must be provided to ad­
just the focus coil power supply voltages over wide 
limits. In many cases a variable autotransformer is 
used with each supply to provide continuous voltage 
variation from zero to the maximum specified on the 
klystron data sheet. An ammeter must be supplied 
to measure the current in each focus coil. An under­
current relay is often provided in each power supply, 
interlocked so that the beam power supply cannot 
be energized unless the focus coils are energized. The 
body and collector coils of many modern klystrons 
are operated in series from a single power supply but 
the prefocus coil always has a separate supply. 

5.1 Modulating Anode-CW Applications 

Most modern klystrons are equipped with modu­
lating anodes. For CW applications the modulating 
anode is connected as shown in Fig. 20. The 10,000 
ohm resistor is usually wire-wound and rated for 
200 W. If the power supply and its filter capacitors 
stored with energy were connected directly from 
cathode to anode and should the slightest surface 
arc, gas burst or interelectrode arc take place, the 
full energy of the power supply would be dissipated 
in the tube, This energy would pass through the 
cathode with disastrous results. The tube would 
have to withstand the energy supplied and stored by 
the power supply until the mechanical inertia of the 
primary breaker and the filter capacitor shorting 

COMMONLY USED ABBREVIATIONS FOR 
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Figure 21 

switch could be overcome. This situation can be 
somewhat improved by the use of current limiting 
resistors but the power loss is prohibitive if the re­
sistance is high enough to be fully effective. 

The problem is solved by connecting the modu­
lating anode as shown in Figure 20. It is clear that 
the normal condition of negligible current to the 
anode does not exist at the time of the arc. When 
the arc occurs, a large current tends to flow to the 
anode. With the modulating anode connected as 
shown, this current is limited to a small value and 
has the further advantage of removing the off-cath­
ode gradient. This extinguishes the arc and cuts off 
the beam current automatically in an extremely 
short period of time. Application of this technique 
at power output levels of 10 kW and above may well 
make the difference between a successful system and 
an unreliable system plagued by occasional arcs cost­
ing valuable down time. 

5.2 Modulating Anode-Pulse Applications 

The use of the modulating anode is very advan­
tageous in many pulse applications. By use of this 
additional element it is possible to switch the tube 
directly across the beam power supply without the 
use of conventional storage networks which impose 
severe restrictions on the switching tubes. However, 
in order to take full advantage of this desirable 
modulation property, it is necessary to build a modu­
lator which can efficiently drive this high impedance 
electrode with high voltage pulses. A new type of 
circuit has been developed to meet this need. 

The pulse voltage can be applied to the modulat­
ing anode with a pulse transformer. However, for 
high voltage long pulse applications, variations of 
the circuit shown in Figure 22 are used. These cir­
cuits use two hard switching tubes. One tube is used 
to switch the anode up to operating potential, and 
the other to pull the anode back to cathode poten­
tial thus cutting off the beam. Rise and fall times 
of less than 1 microsecond through 60 kv have been 
achieved with jitter down in excess of 40 db. 

The circuit shown in Figure 22 consists essentially 
of two switch tubes in series. The lower switch tube 
drives the modulating anode positive with respect 
to the klystron cathode, causing beam current to 
flow. The current supplied by the switch tube is 
only the charging current to the anode and associ­
ated circuit capacitance. This tube usually conducts 
during the full length of the pulse, but the dissipa­
tion is negligible because the voltage drop across the 
switch tube is small and the conduction current con­
sists of only the leakage current and the intercepted 
beam current both of which are small. The upper 
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tube is triggered at the end of the pulse, shorting the 
modulating anode back to the cathode and cutting 
off the beam. This arrangement is known as the 
floating deck circuit because the circuitry which 
drives the lower tube must float with the modulating 
anode. 

This circuit arrangement is particularly useful in 
long pulse applic::itions because the switching tubes 
must work only during the rise and fall time of the 
pulse. 

In addition, this circuit is desirable where adjust­
able pulse length is required. Pulsers have been made 
which generate a continuously variable pulse length 
from a few microseconds to several milliseconds. 

5.3 Broad-Band Applications 

External cavity klystrons are well suited to broad­
band applications because the cavities can be loaded 
with external resistive loads to increase the band­
width of the klystron. The circuit assemblies for 
many Eimac external cavity klystrons include pro­
visions for coupling external loads to the cavities 
and, in other cases, coupling loops or load couplers 
for this purpose can be supplied on special order. 
The input cavity, second cavity and penultimate 
cavity are ordinarily loaded for broad-band opera­
tion. For extreme bandwidth, stagger tuning in addi­
tion to cavity loading is sometimes employed. The 
klystron is best adjusted for broad-band operation 
by using a sweep frequency source for the drive 
signal and adjusting the tuning and loading of the 
cavities while observing the output response curve 
on an oscilloscope. Such adjustments can also be 
made by the point-by-point method but this be­
comes very time consuming. 

Driving power requirements for the klystron 
under broad-band conditions are greatly increased 
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with respect to narrow-band operation. The gain of 
a three-cavity klystron under maximum broad-band 
conditions will be in the order of 20 decibels. The 
gain of a four-cavity klystron under these condi­
tions will be from 30 to 35 decibels. The beam power 
efficiency of the klystron is also reduced in broad­
band operation. Efficiencies of 30 '7c to 40 7c can be 
expected. 

The 3 db bandwidth of a properly loaded and ad­
justed three-cavity klystron is approximately 0.4 o/o 
of the operating frequency. A four-cavity klystron 
under these conditions can provide bandwidths up 
to 1 7c of the operating frequency. 

Section 6.0 
MISCELLANEOUS 

6.1 Eimac Power Klystron 
Catalog Numbering System 

The catalog numbers for Eimac power klystrons 
have been designed to convey maximum information 
regarding the klystron. Here is an example: 

4KMP10,000LF 

The first number indicates number of cavities 
( 4) . The first letter is al ways K, indicating kly­
stron. 

The second letter, M, indicates that the tube has 
a modulating anode. If no modulating anode is used, 
the Mis omitted. 

The third letter, P , indicates that this is a pulse 
klystron. In the case of CW klystrons the P is 
omitted. 

The second number, 10,000, indicates the maxi­
mum collector dissipation of the klystron. In catalog 
numbers assigned prior to May 1, 1961 , this was 
expressed in watts, but in those assigned after that 
date it is expressed in kilowatts in the interest of 
brevity. 

The next to last letter, L, indicates the general 
frequency band in which the klystron operates. 

The last letter, F, indicates the frequency sub­
band in which the klys tron operates. Since no stand­
ard system of sub-band assignments exists, Eimac 
uses its own. 

Eimac klystrons described by the letter X fol­
lowed by three or four numerals are usually newly 
developed tubes which have not yet been assigned 
catalog numbers. In a few cases klystrons become 
so well known by their developmental designations 
that these are used permanently. 

6.2 Klystron Gas Check 

The power amplifier klystron can be used as an 



ion gauge to check relative gas pressure and thus 
indicate the condition of its own vacuum. This tech­
nique is used in the Eimac factory and can be used 
to advantage in the field. The gas check is per­
formed by applying + 150 volts de to the electrode 
nearest the ca tho de ( usually the focus electrode) 
and - 45 volts de to the electrode next closest to 
the ca tho de ( usually the modulating anode or 
anode). These voltages are with respect to the cath­
ode. The heater voltage is then applied. As the 
cathode heats, electrons are attracted from it to 
the positively charged electrode and some of the 
electrons collide with gas molecules, dislodging elec­
trons from these molecules and forming positive ions. 
These ions are attracted to the negatively charged 
electrode causing a current to flow in this circuit 
which is proportional to the density of the gas mole­
cules in the klystron and hence to its gas pressure. 
With most external cavity klystrons the ion current 
in the -45 volt circuit is read when the electron 
current in the + 150 volt circuit increases through 
20 milliamperes. The heater voltage is usually main­
tained at approximately 75 % of rated value so that 
the electron current rises slowly enough to permit 
accurate readings. The heater voltage should be re­
moved immediately after measurement. If a klystron 
is found to have an ion current reading greater than 
five microamperes it should be aged in the trans­
mitter at the lowest available beam voltage or with 
other aging equipment as described in Section 6.3. 

The gas check circuit is shown in Figure 23. Be­
cause ion currents in the order of one microampere 
or less are involved, it is convenient to measure them 
by inserting resistors in the ion current circuit and 
measuring the voltage across these resistors with a 
sensitive vacuum tube voltmeter. With the voltmeter 
and resistor combination shown in Figure 23, equiv­
alent full scale readings of 0.1, 1, 10 and 100 micro­
amperes are available. 

Because of the small currents involved, the leak­
age resistance across the tube elements involved in 
the gas check must be very high. This can be checked 
by watching for current indication in the ion circuit 
before heater power is applied. 

Specific information on gas checking any particu­
lar Eimac klystron is available by writing to Eitel­
McCullough, Inc., San Carlos, California. 

6.3 Klystron Reconditioning or "Aging" 

It is often inconvenient to recondition a klystron 
which exhibits excessive gas current by operating it 
in a transmitter. Equally satisfactory results can be 
obtained with the following procedure. 
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1. Support the klystron in a position permitting free 
circulation of air around the gun structure. Kly­
strons which are shipped in a metal frame may be 
aged in this frame, but those shipped in hair pack 
must be removed from the shipping container. 

2. Apply forced air cooling to the gun structure in 
the amount specified in the data sheet. 

3. Apply rated heater voltage to the klystron, limit­
ing starting current to the specified value. Allow 
five minutes to warm up. 

4. Short the focus electrode to the cathode. 
5. Short the anode, drift tubes and collector to­

gether and ground. 
G. Apply 500 volts ac or de from the anode to the 

cathode. If de is used the positive terminal must 
be connected to the anode. Cathode current will 
be approximately 15 to 30 milliamperes. 

7. Energize the klystron in this manner for 12 hours 
or until the ion current, as indicated by the gas 
check, decreases to one microampere or less. 

If the klystron has a titanium getter, it will be 
advantageous to energize the getter during the aging 
process. 

6.4 Technical Assistance 

Eitel-McCullough, Inc. will gladly assist users in 
the choice of klystrons best suited to their particular 
applications. This cooperation is especially import­
ant when a prototype design, which will later be 
manuf3:ctured in quantity, is being contemplated. 
Such assistance makes use of accumulated, detailed 
experience with the Eimac klystron types involved, 
and is handled confidentially and without charge. 
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