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EMI 
Varian Ltd 

EMI-Varian Ltd. was formed as a result 
of an agreement between EMI Ltd. of 
U.K. and Varian Associates of U.S.A to 
pool their research, technology and 
manufacturing resources, with respect 
to microwave tubes and associated 
devices. 
Both companies have vast experience 
in microwave and power tubes and 
associated components and together 
can offer a wide range of products 
backed by unrivalled technical know-
how. 

EMI-Varian Ltd., markets in the U.K. 
the products of the following 
Divisions of Varian Associates: 

Eastern Tube Division, 
Beverly, Massachusetts. 
Union, New Jersey. 
Eimac Division, San Carlos, California. 
Palo Alto Tube Division, Palo Alto, California. 
TWT Division, Palo Alto California. 
Solid State Division, 
Palo Alto, California. 
Copiague L.I., New York, 
Beverly, Massachusetts. 
National Electronics Inc., Geneva, Illinois. 
Varian of Canada Ltd. 

Products available from EMI-Varian 
include: 
Reflex klystrons 
2-Cavity klystron oscillators 
Backward wave oscillators 
Magnetron oscillators 
Crossed-field amplifiers 
Klystron amplifiers 
Travelling wave tubes 
Solid-state products 
Microwave components 
Microwave mixer-preamplifiers 
R.F. amplifiers, converters and components 
I.F. amplifiers and components 
Strip transmission line components 
Pulse modulation receivers 
Ceramic components 
Microwave Design 



television

klystrons

EMI-Varian market a range of 10 kW, 25 kW, 40 kW and 55 kW CW klystron 
amplifiers. The five cavity klystrons are for use as final amplifier tubes in both' 
visual and aural sections of UHF-TV transmitters. Within each power level three 
different tubes cover the frequency range of 470 to 890 MHz in consecutive 
segments. The beam control electrode or modulating anode enables each tube to 
operate in the aural section of the transmitter at reduced output level using the 
same beam supply as the visual section. 
Each tube uses an electromagnet for focusing and is self-centering on its magnet. 
Installation is simplified by rollers on the tube body which engage tracks in the 
electromagnet. 
Features 
HIGH POWER. 
HIGH GAIN at low drive power. 
AMPLE BANDWIDTH — One dB bandwidth is at least 8 MHz over the tuning 
range. 
VAPOUR COOLING — Reduces equipment size, noise and cost. 
LONG LIFE — Rugged impregnated cathode and on integrated Vacion® pump to 
maintain a high vacuum, assure long tube life. 
SIMPLE INSTALLATION and OPERATION — Each tube can be factory tuned to 
a specified frequency if desired, but is tunable over its entire frequency range. The 
electromagnet operates from a single power supply. 

contents 

page 
10 kW Klystron amplifiers 
VA943A, VA944A and VA945A 2 

25 kW Klystron amplifiers 
VA946C, VA947C and VA948C 4 

40 kW Klystron amplifiers 
VA950A, VA951 A and VA952A 8 

55 kW Klystron amplifiers 
VA953A/B, VA954A/B and 
VA955A/B 10 



cW klystron amplifiers 
VA943A, 944A and 945A 

specification 

Features 
High Power —
Output in excess of 12,5 kW for reliable, long-life performance. 
High Gain —
Gain of at least 43 dB produces an output of 12,5 kW with less than 600 mW of drive power. 
Simple Installation and Operation —
Each tube can be furnished factory tuned to a specified frequency if desired, but is tunable over 
its entire frequency range. The electromagnet operates from a single power supply. Installing the 
tube is made easy by rollers on the tube which mate with channels in the electromagnet. 

Electrical 

Notes 
1. Characteristics and operating values are based on 
performance tests. These figures may be changed 
without notice as a result of additional information or 
product improvement. EMI-Varian should be consulted 
before using this information for equipment design. 

2. Ratings should not be exceeded under continuous 
or transient conditions. A single rating may be the 
limitation and simultaneous operation at more than one 
rating may damage the tube. Equipment design should 
limit voltage and environmental variations so that the 
ratings will never be exceeded. 

3. With pre-emphasized drive power applied." 

4. The collector temperature is monitored by the 
chromel-alumel thermocouple attached to each tube at 
the point indicated on the outline drawing. Typical 
collector make-up water flow is 0,4 gal/min, although 
this may vary according to the cooling system used. 
Final criterion is complete coverage of the collector 
body during operation. 

Frequency range 470 to 890 MHz 

VA-943A 470 to 574 MHz 

VA-944A 
VA-945A 

Heater voltage 

Heater current, typical 

Heater warm-up time, min 

572 to 704 MHz 
702 to 890 MHz 

8V 

20 A 

5 min 

Focusing VA-1943A electromagnet 

Physical 
Dimensions 
Weight, max 

Mounting position 

Output 
Cooling 

Collector water flow, min* 

See outline drawings 
250 lb 

Cathode down 

38 in 50-I2 coaxial line 
Water vapour and forced air 

Body and magnet, air flow, min 
Pressure drop, at 100 ft'/min 
Cathode air flow, free delivery 

Operating Conditions and Ratings1

Frequency, visual 

Typical Operation 

635 MHz 

2 

0,4 gal/min 

100 ft'/min 
5 in-HO 

50 ft'/min 

Maximum Ratings 

Klystron output, saturated 12,6 kW 

Klystron output, peak-of-sync' 10,5 kW 

Drive power, peak-of-sync 330 mW 
Gain, peak-of-sync 45 dB 
Efficiency, saturated 37 % 
Efficiency, peak-of-sync 31 % 

Bandwidth, 1 dB 8 MHz 

Beam voltage 12,5 kV d.c. 13 kV d.c. 

Beam current 2,7 A d.c. 3,1 A d.c. 

Body current 18 mA d.c. 
Modulating anode voltage 12,5 kV d.c. 

75 mA d.c. 
13 kV d.c. 

Modulating anode current 2 mA d.c. 5 mA d.c. 

Focusing current 11 A d.c. 00 A d.c. 
Load VSWR, operating 1,1 :1 

Load VSWR, non-destructive 
Collector temperature 105°C 

Electromagnet VA-1943A 
Total power, maximum 

Voltage 
Current 

1,5:1 
145°C 

100 V d.c. 
15 A d.c. 

Dimensions 20,25 dia. x 32 in 

Weight, maximum 800 lb 

2 



outline drawing of 
VA943A,944 A or 945A 
in VA•1943A electromagnet 

WATER LEVEL SWITCH 
2 LEADS 457,2 LONG 

AIR INLET MANIFOLD 
2-12,7 O.D. TUBE 

WEIR MOUNTING 
7,1 DIA. HOLES 
279,4 DIA. P.C. 30 APART (8) 

I 
533,4 
+0,0 
-6,4 

l 

514,4 330,2 

l 

7,9-18 TAP (2) 

195,7 

94,4 

LIFTING EYEBOLT (4) 

31,8 

47,6 _ , 9,5 x 45° CHAM 

257,2 
SQUARE 

SECTION A-A (TYP) 

16 58, 7 

861,2 

707,2 

812,8 

139,7 

Y Y 
MODULATING ANO 
RED LEAD, 635,0 LON 
LOCATION ADJUSTABL 
AT 60° INCREMENTS 

101,6 O.D. 
STEAM OUTLET 

1" 
254,0 

27,0 

76,2 

101,6 

HEATER/CATHODE 
WHITE LEAD, 635,0 LONG 

HEATER YELLOW LEAD, 
635,0 LONG 

RE IN MILLIMETRES 

VACION 11, PUMPTIP 
EXTENDS 114,3 
ABOVEELECTRO-
MAGNET, MATES WITH 
VARIAN HI-VOLTAGE 
CONNECTOR 924-0022 

ELECTROMAGNET RECEPTACLE (TOP OF 
ELECTROMAGNET) MATES WITH PLUG, 
MS3106A-22-45; CABLE CLAMP, MS3057A-12; AND 
BUSHING-AN3420-12 

OUTPUT TUNING KNOB (5) 

RF INPUT, TYPE N MATES WITH UG-21 D/U 

CANNON RECEPTACLE 
CA06AQ24-20P-F9-A105 

RUBBER FLEX BOOT 

19,1 FPT, OVERFLOW & OPTIONAL 
CONDENSATE RETURN (PUMPED-
POSITIVE OVER-FLOW SYSTEM (2) 

19,1 MPT, MAKE-UP RESERVOIR 
(GRAVITY SYSTEM) 

THERMOCOUPLE 
CHROME L-ALUMEL 
41 µV/°C 

VAPOTRON COOLER INLET, 
MATES WITH HANSEN B4-H26 

ARC DETECTOR SENSORS 
MATES WITH AMPHENOL 
STRAIGHT PLUG 31-224 

ELECTROMAGNET 
RECEPTACLE 

PIN CONNECTION 
A,C 

B,D 

JUMPER 
#16AWG 
ELECTRO-
MAGNET 
#8 AWG 

CANNON RECEPTACLE 
CAO6AQ24-20P-F9-A105 

PIN #CONNECTION 

A,B JUMPER #16AWG 

C,D JUMPER #16AWG 

E BODY (GROUND) 
F,G COLLECTOR, 

CONNECTED IN 
PARALLEL 

Hi CIROMEL-ALUMEL 
THERMOCOUPLE 
CONNECTIONS 

K,L ARC DETECTOR 
TEST LAMP 

TRANSMITTER END 
STANDARD 3-3,2 EIA 
TRANSMISSION LINE 

O I.D. INNER CONDUCTOR ADAPTER 
D. } SUPPLIED WITH VA-1955A 

208,0 

9-18 TAP 
,7 DEEP (8) 196,1 

6,4-20 TAP (2) 

38,1 

LOWER AIR 
EXHAUST (8) 

139,7 

-117,5 DIA MAX 

146,1 DIA. 

 it 282,6 

76,9 I.D. 
74,0 O.D. 

;ti 

12,7 

-40,4 

 508 

SLEEVE AND 
HOSE CLAMPS SUPPLIED 
WITH VA-1955A 

3 



CW klystron amplifiers 
VA946C, 9470 and 948C 

specification 
Features 
High Power —
Up to 32,5 kW peak-of-sync visual output and 7 kW aural output for reliable, long-life 
performance. 
High Gain —
Gain of at least 45 dB produces an output of 32,5 kW with less than 1 W of drive power. 
Simple Installation and Operation —
Each tube can be furnished factory tuned to a specified frequency if desired, but is tunable over 
its entire frequency range. The electromagnet operates from a single power supply. Installing the 
tube is made easy by rollers on the tube which mate with channels in the electromagnet. 

Electrical 
Frequency range 470 to 890 MHz 

VA-946C 470 to 566 MHz 

VA-947C 566 to 698 MHz 
VA-948C 694 to 890 MHz 
Heater voltage 7,0 to 7,7 V 
Heater current, typ. 17 A 

Notes 
1. Characteristic and operating values are based on 
performance tests. These figures may be changed 
without notice as a result of additional data or product 
refinement. Consult EMI-Varian before using this 
information for final equipment design. 

2. Ratings should not be exceeded under continuous 
or transient conditions. A single rating may be the 
limitation and simultaneous operation at more than one 
rating may damage the tube. Equipment design should 
limit voltage and environmental variations so that the 
ratings will never be exceeded. 

3. Typical operation assumes an 85% peak-of-sync/ 
power ratio. Other ratios can be used depending upon 
the degree of linearity required. 

4. The collector temperature is monitored by the 
chromel-alumel thermocouple attached to each tube at 
the point indicated on the outline drawing. 

Heater warm-up time, min 5 min 

Focusing Electromagnet 

Physical
Dimensions See outline drawing 

Weight, approx. 350 lb 

Mounting position 
Cooling Water vapour and forced air 

Collector water flow, min. 1,2 gal/min 

Body water flow, min. 1,7 gal/min 

Body pressure drop, at min. flow, max. 40 Ibf/in' 

Inlet temperature, maxs 70°C 

Air flow, free delivery 50 ft'/min 

Cathode down 

Operating Conditions and Ratings1'2
Typical Operation Maximum Ratings 

Frequency, visual 519 MHz 

Output, saturated 37,5 kW 
Output, peak-of-sync 32,5 kW 

Input 105 kW 
Drive power, peak-of-sync 600 mW 

Gain, peak-of-sync 48 dB 

Efficiency, saturated 35,6 % 

Efficiency, peak-of-sync 30,8 % 

Bandwidth.1 dB 8 MHz 

Beam voltage 19,5 kV d.c 21 kV d.c 

Beam current 5.4 A d.c 6,1 A d.c 

Body current 
Modulating anode voltage 

50 mA d.c. 150 mA d.c. 
19.5 kV d.c. 21 kV d.c. 

Modulating anode current 1,5 mA d.c. 10 mA d.c. 
Focusing current 28 A d.c. 32 A d.c. 

Load VSWR <1.1:1 1,5:1 
Collector temperature4 105°C 145°C 

Electromagnet VA-1953B, VA-1954A, VA-1955A 
Total power, max. 

Voltage 
Current 

Dimensions 
Weight, max. 
Cooling 

145 V d.c. 
32 A d.c. 

20.25 dia.x39 in 
650 lb 

Water flow, min. 

Inlet temperature, max. 

Pressure drop, at min. flow, max. 

1,7 gal/min 

70°C 
35 Ibf/in' 

5. For optimum performance, the water inlet 
temperature should be maintained within 5°C of the 
coolest practical value. 

4 



outline drawing of VA-9460 
in VA-'1953 B electromagnet 

LIFTING EYEBOLT (4) 

ELECTROMAGNET COOLANT FITTINGS 
MATE WITH HANSEN B3-H21 (BOTTOM 
OF ELECTROMAGNET) 

TUBE GROUND 6,4-20 STUD--..\

1 1 533,4 
+0,0 514,4 
-6.3 

1700,2 

I. 
381,0 

BODY 
COOLANT 
OUTLET 

196,9 

BODY COOLANT INLET J 

7,9-18 TAP (2) 

50,8 { 9,5x45°CHAM 

A-A (TYP) 

152,4 

5,9 ,.- w 162,7 

COLLECT.  OOLANT 
FITTING MATES 
WITH 3,2-27 MPT 

515,9 (LOCATED ABOVE BODY 
COOLANT OUTLET) 

BODY COOLANT FITTINGS (2) 
MATE WITH HANSEN LL3-H21 

555,6 
C. OF G. 
MAGNET 

493,7 C. of G. 
TUBE AND 
MAGNET 

ARE IN MILLIMETRES 

17,5 

94,4 

VACION ® PUMP TIP 
EXTENDS 114,3 
ABOVEELECTRO-
MAGNET, MATES WITH 
VARIAN HI-VOLTAGE 
CONNECTOR 924-0022 

ELECTROMAGNET RECEPTACLE (TOP OF 
ELECTROMAGNET) MATES WITH PLUG, 
MS3106A-22-45; CABLE CLAMP, MS3057A-12; AND 
BUSHING-AN 3420-12 

OUTLET 

INLET 

INPUT, TYPE N MATES WITH UG-21 D/U 

f 3,2 

330,2 -T 

204,8 

165,1 

-►~ 190,5 ~---

47, 6 

CANNON RECEPTACLE 
CAO6AQ24-20P-F9-A105 

FLEXIBLE RUBBER BOOT 

REF. 
254,0 

COLLECTOR COOLER 
COLLECTOR COOLANT FITTING MATES 
WITH HANSEN LL6-H31 

ARC DETECTOR SENSORS 
MATES WITH AMPHENOL 
STRAIGHT PLUG 31-224 

ELECTROMAGNET 
RECEPTACLE 

PIN 
A,C 

CONNECTION 
JUMPER 
#16AWG 
ELECTRO-
MAGNET 
#8AWG 

B,D 

CANNON RECEPTACLE 
CAO6AQ24-20P-F9-AI05 

PIN #CONNECTION 

A,B JUMPER #16AWG 

C,D JUMPER #16AWG 
E BODY (GROUND) 
F,G COLLECTOR, 

CONNECTED IN 
PARALLEL 

H,J CHROMEL-ALUMEL 
THERMOCOUPLE 
CONNECTIONS 

K,L ARC DETECTOR 
TEST LAMP 

TRANSMITTER END 
STANDARD 3-3,2 E.I.A. 
TRANSMISSION LINE - 

28,0 I.D. 1  INNER CONDUCTOR ADAPTER 
33,4 O.D. f SUPPLIED WITH VA-1953B 

7,9-18 TAP 
12,7 DEEP (8) 

297,6 

OUTPUT LO 
COUPLER 

438,2 
REF. 
282,6 

194 5 

-I-
T 

64 38,1 

12,7 

4,8 

25,4 DIA 
REF. 

SECTION 

SLEEVE AND 
HOSE CLAMPS 
SUPPLIED 
WITH VA-1953B 

76,9 I.D. 
79,4 O.D. 

50,8 

7,9 HEX. SOCKET 
HEAD (5) 

12,7 
0,4 

5 



outline  drawing  of VA•9 
in VA•1954 A 

electromagnet 

LIFTING EYEBOLT (4) 

ELECTROMAGNET COOLANT FITTINGS 
MATE WITH HANSEN B3-H21 (BOTTOM 
OF ELECTROMAGNET) 

BODY 
COOLANT 

TUBE GROUND 6,4-20 STUD OUTLET 

533,4 
10,0 
-6,4 

514,4 381,0 

196, 

BODY COOLANT INLET 

7,9-18 TAP (2) 

9,5x45 CHAM 

>I 152,4 

5,9 r - - 162,7 

1529,2 

515,9 

CO - T 
FITTING MATES 
WITH 3,2-27 MPT 
(LOCATED ABOVE BODY 
COOLANT OUTLET) 

BODY COOLANT FITTINGS (2) 
MATE WITH HANSEN LL3-H21 

T 
--* B 

813,2 

713,2 

193,7 
MAX 

4,

465,1 
C. OF G. 
MAGNET 

572,7 

368,3 C. of 
TUBE AND 
MAGNET 

415,7 

Y 

258,0 

31,8 

94,4 

96,8 

17,5—i —

- 

204,8 

165, 

190,55 

VACION ® PUMP TIP 
EXTENDS 114,3 
ABOVE ELECTRO-
MAGNET, MATES WITH 
VARIAN HI-VOLTAGE 
CONNECTOR 924-0022 

ELECTROMAGNET RECEPTACLE (TOP OF 
ELECTROMAGNET) MATES WITH PLUG, 
MS3106A-22-4S; CABLE CLAMP, MS3057A-12; AND 
BUSHING-AN3420-12 

OUTLET 
. INLET 

RF INPUT, TYPE N MATES WITH UG-21 D/U 

CANNON RECEPTACLE 
CA06AQ24-20P-F9-A105 

282,6 
+3,2

330,2 -y 

FLEXIBLE RUBBER BOOT 

REF. 
254,0 

ELECTROMAGNET 
RECEPTACLE 

PIN CONNECTION 
A,C JUMPER 

#16AWG 
B,D ELECTRO-

MAGNET 
#8 AWG 

CANNON RECEPTACLE 
CAO6AQ24-20P-F9-AI05 

PIN #CONNECTION 

A,B JUMPER #16AWG 

C,D JUMPER #16AWG 
E BODY (GROUND) 
F,G COLLECTOR, 

CONNECTED IN 
PARALLEL 

H,J CHROMEL-ALUMEL 
THERMOCOUPLE 
CONNECTIONS 

K,L ARC DETECTOR 
TEST LAMP 

/ -COLLECTOR COOLER 

/ COLLECTOR COOLANT FITTING MATES 
i f  WITH HANSEN LL6-H31 

ARC DETECTOR SENSORS 
MATES WITH AMPHENOL 
STRAIGHT PLUG 31-224 

4,8 

TRANSMITTER END 
STANDARD 3-3,2 E.I.A. 
TRANSMISSION LINE 

28,0 I.D. 1 INNER CONDUCTOR ADAPTER 
33,4 O.D. J SUPPLIED WITH VA-1954A. 

9-18 TAP 
,7 DEEP (8) 

297,6 

f 
438,2 

01,6 

6,2 194,5 

- i

SECTION 
38,1 B-

OUTPUT LOAD 
COUPLER 

76,9 I.D. 
79,4 O.D. 

0,4 
REF. 

____lti 282,6 50,8 

SLEEVE AND 
HOSE CLAMPS 
SUPPLIED 
WITH VA-1954A 

25,4 DIA 
REF. 

7,9BEX. SOCKET 
HEAD (5) 

6 
DIMENSIONS ARE IN MILLIMETRES 



outline drawing of VA•948c 
in VA•1955 A electromagnet 

I 
TUBE GROUND 6,4-20 STUD 

533,4 
+0,0 
-6,3 

1320,8 

Y 

LIFTING EYEBOLT (4) 

ELECTROMAGNET COOLANT FITTINGS 
MATE WITH HANSEN 83-H21 (BOTTOM 
OF ELECTROMAGNET) 

BODY 
COOLANT 
OUTLET 

514,4 381,0 

BODY COOLANT INLET- ' "

7,9-18 TAP (2)~ 

9,5x45° CHAM 

SECTION A-A (TYP) 

193,7 
MAX 

5,9 

COLLECTOR COOLANT 
FITTING MATES 
WITH 3,2-27 MPT 
(LOCATED ABOVE BODY 
COOLANT OUTLET) 

152,4 

162,7 

BODY COOLANT FITTINGS (2) 
MATE WITH HANSEN LL3-H21 

342,9 266,7 C. of G. 
C. OF G. TUBE AND 
MAGNET MAGNET 

I  - 1  - 

31,8 

94,4 

96,8 
W 

17,5 

204,8 —)-

16 5,1 

190,5 

VACION ® PUMP TIP 
EXTENDS 114,3 
ABOVEELECTRO-
MAGNET, MATES WITH 
VARIAN HI-VOLTAGE 
CONNECTOR 924-0022 

ELECTROMAGNET RECEPTACLE (TOP OF 
ELECTROMAGNET) MATES WITH PLUG, 
MS3106A-22-45; CABLE CLAMP, MS3057A-12; AND 
BUSHING-AN 3420-12 

OUTLET 

INLET 
RF INPUT, TYPE N MATES WITH UG-21 D/U 

147,6 

CANNON RECEPTACLE 
CAO6AQ24-20P-F9-A105 

FLEXIBLE RUBBER BOOT 

REF. 
254,0 

COLLECTOR COOLER 

/-- COLLECTOR COOLANT FITTING MATES 
WITH HANSEN LL6-H31 

ARC DETECTOR SENSORS 
MATES WITH AMPHENOL 
STRAIGHT PLUG 31-224 

4,8 

ELECTROMAGNET 
RECEPTACLE 

PIN 
A,C 

CONNECTION 
JUMPER 
#16AWG 
ELECTRO-
MAGNET 
#8AWG 

B,D 

CANNON RECEPTACLE 
CAO6AQ24-20P-F9-A105 

PIN #CONNECTION 

A,B JUMPER #16AWG 

C,D JUMPER #16AWG 

E BODY (GROUND) 
F,G COLLECTOR, 

CONNECTED IN 
PARALLEL 

H,J CHROMEL-ALUMEL 
THERMOCOUPLE 
CONNECTIONS 

K,L ARC DETECTOR 
TEST LAMP 

TRANSMITTER END 
STANDARD 3-3,2 E.I.A. 
TRANSMISSION LINE - 

28,0 I.D. l INNER CONDUCTOR ADAPTER 
33,4 O.D. J SUPPLIED WITH VA-1955A 

T 

76,2 

T 
123,8 

257,2 
14,3  

01,6 
76,2 

,9-18 TAP 
2,7 DEEP (8) 

6,4-20 TAP (2) 

OUTPUT LOA 
COUPLER 

REF. 
  -„ 4` 282,6 

241,3 

l
38,1 

25,4 DIA 
REF. 

76,9 I.D. 
79,4 O.D. 

12,7 
0,4 

50,8 

SLEEVE AND 
HOSE CLAMPS 
SUPPLIED 
WITH VA-1955A 

SECTION 

7,9 HEX. SOCKET 
HEAD (5) 

DIMENSIONS ARE IN MILLIMETRES 
7 



CW klystron amplifiers 
VA950A, 951A and 952A 

specification 

Features 
High Gain —
Output in excess of 40 kW for reliable, long-life performance. 
High Gain —
Gain of at least 48 dB produces an output of 40 kW with less than 650 mW of drive power. 
Simple Installation and Operation —
Each tube can be furnished factory tuned to a specified frequency if desired, but is tunable over 
its entire frequency range. The electromagnet operates from a single power supply. Installing the 
tube is made easy by rollers on the tube which mate with channels in the electromagnet. 

Electrical 

Notes 
1. Characteristics and operating values are based on 
performance tests. These figures may be changed 
without notice as a result of additional information or 
product improvement. Consult EMI -Varian before using 
this information for final equipment design. 

2. Ratings should not be exceeded under continuous 
or transient conditions. A Single rating may be the 
limitation and simultaneous operation at more than one 
rating may damage the tube. Equipment design should 
limit voltage and environmental variations so that the 
ratings will never be exceeded. 

3. With pre-emphasized drive power applied. 

4. The collector temperature is monitored by the 
chromel-alumel thermocouple attached to each tube at 
the point indicated on the outline drawing. 

Frequency range 470 to 890 MHz 

VA-950A 470 to 566 MHz 

VA-951A 566 to 698 MHz 

VA-952A 694 to 890 MHz 

Heater voltage 7,0 to 7,7 V 

Heater current, typ. 18A 

Heater warm-up time, min. 5 min 

Focusing Electromagnet 

Physical 
Dimensions See outline drawing 

Weight, approx. 240 lb 

Mounting position Cathode down 

Cooling Water vapour and forced air 

Collector water flow, min. 1,2 gal/min 

Body water flow, min. 
Body pressure drop, at min. flow, max. 

Inlet temperature, max. 
Air flow, free delivery 

2,1 gal/min 
60 Ibf/in2

70°C 
50 ft'/min 

Operating Conditions and Ratings12
Typical Operation 

Frequency, visual 470 MHz 

Output, peak-of-sync' 45 kW 

Drive power, peak-of-sync 600 mW 
Gain, peak-of-sync 48,8 dB 

Maximum Ratings 

Efficiency, peak-of-sync 28% 
Bandwidth,1 dB 8 MHz 

Beam voltage 23 kV d.c. 24 kV d.c. 

Beam current 7,0 A d.c. 8,0 A d.c. 

Body current 75 mA d.c. 
Modulating anodevoltage 23 kV d.c. 

250 mA d.c. 
24 kV d.c. 

Modulating anode current 1,5 mA d.c. 

Focusing current 28 A d.c. 

Load VSWR 1,1 :1 

Collector temperature• 105°C 

10 mA d.c. 
30 A d.c. 
1,5:1 
145°C 

Electromagnet VA-1950A, VA-1951A, VA-1952A 
Total Power, max. 

Voltage 

Current 

Dimensions 
Weight, max. 
Cooling 

Water flow, min. 
Inlet temperature, max. 
Pressure drop, at min. flow, max. 

135 V d.c. 

30 A d.c. 

20,25 diax39 in 

590 lb 

1,2 gal/min 
70°C 

25 Ibf/in2

8 
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2016,1 
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outline drawing of VA95OA 
in VA-1950 A electromagn 

514,5 

341,0 

254,0 
REF 

BODY 
COOLANT 
OUTLET 

BODY 
COOLANT 
INLET 

7,9-18 TAP (2) I 
'31,8±0.4 F II 

94,5 --I 
  365,1 INSERTED 

384,2 EXTRACTED 

LIFTING EYEBOLT 
25,4 I.D. (2) 

COLLECTOR COOLANT FITTING 
MATES WITH 3,2-27 MPT 
(LOCATED ABOVE BODY 
COOLANT OUTLET) 

BODY COOLANT FITTINGS 
MATE WITH HANSEN B2-H16 

703,3 

12,7 

DIMENSIONS ARE IN MILLIMETRES 

VACION PUMP TIP 
EXTENDS 114,3 
ABOVE ELECTRO-
MAGNET MATES WITH 
VARIAN HI-VOLTAGE 
CONNECTOR. 924-0022 

OUTLET 
INLET 

ELECTROMAGNE 
COOLANT FITTINGS 
MATE WITH HANSEN 
B3-H21 (BOTTOM OF 
ELECTROMAGNET) 

ELECTROMAGNET RECEPTACLE 
(TOP OF ELECTROMAGNET) 
MATES WITH PLUG-MS3106A-22-4S 
CABLE CLAMP-MS3057A-12 
BUSHING-AN3420-12 

RF INPUT, TYPE N 
MATES WITH UG-21 D/U 

VISUAL= RED 

AURAL= BLUE 

ARC DETECTOR 
SENSORS MATE WITH 

COLLECTOR AMPHENOL STRAIGHT 
TEMPERATURE PLUG-31-224 
THERMOCOUPLE 

( 

t 276 2-. 

257,2 

190,5 

425,5 

616,0 

) 

FLEXIBLE 
RUBBER 
BOOT 

COLLECTOR 
COOLER 

 r 

COLLECTOR COOLANT 
FITTING MATES WITH 
HANSEN B6-H31 

76,2 
19

1
4,5 

1

r

6,35 r

6,4-20 TAP (2 

A 
TYP 
5 PLACES 

ELECTROMA 
RECEPTACLE 

PIN 
A,C 

CONNECTION 
JUMPER 
#16AWG 

ELECTRO-
MAGNET 
#8AWG 

B,D 

CANNON RECEPTACLE 
CA06AQ24-20P-F9-A105 

CANNON RECEPTACLE 
CA06AQ24-20P-F9-A105 

PIN #CONNECTION 

A,B JUMPER #16AWG 

C,D JUMPER #16AWG 

E BODY (GROUND) 
F,G COLLECTOR, 

CONNECTED IN 
PARALLEL 

H,J CHROMEL-ALUMEL 
THERMOCOUPLE 
CONNECTIONS 

K,L ARC DETECTOR 
TEST LAMP 

RF OUTPUT OUTER CONDUCTOR 
FOR 3-3,2 DIA. 50-OHM LINE 
EIA STANDARD RS-225 

ELECTRON GUN 

MODULATING-ANODE 
LEAD (RED) 457,2 

HEATER-CATHODE 
LEAD (WHITE) 457,2 LONG 

HEATER 
LEAD (YELLOW) 457,2 LONG 



CW klystron amplifiers 
VA953A/B,954A/B and 955A/B 

Specification 

Features 
High Power —
Output up to 58 kW for reliable, long-life performance. 
High Gain —
Gain of at least 47,6 dB produces an output of 55 kW with less than 100W of drive power. 
Simple Installation and Operation —
Each tube can be furnished factory tuned to a specified frequency if desired, but is tunable over 
its entire frequency range. The electromagnet operates from a single power supply. Installing the 
tube is made easy by rollers on the tube which mate with channels in the electromagnet. 

Electrical 
Frequency range 470 to 890 MHz 

VA-953A/B 470 to 566 MHz 

Notes 
1. Characteristics and operating values are based on 
performance tests. These figures may change without 
notice as a result of additional data or product 
refinement. Consult EMI-Varian before using this 
information for final equipment design. 

2. Ratings should not be exceeded under continuous 
or transient conditions. A single rating may be the 
limitation and simultaneous operation at more than one 
rating may damage the tube. Equipment design should 
limit voltage and environmental variations so that the 
ratings will never be exceeded. 

3. With pre-emphasized drive power applied. 

4. The collector temperature is monitored by the 
chromel-alumel thermocouple attached to each tube at 
the point indicated on the outline drawing. 

VA-954A/B 

VA-955A/B 

Heater voltage 

566 to 698 MHz 

694 to 890 MHz 

7,0 to 7,7 V 

Heater current, typ. 

Heater warm-up time, min. 

Focusing 

18A 

5 min 
Electromagnet 

Physical 
Dimensions See outline drawings 

Weight, approx. 

Mounting position 

Cooling 
Collector water flow, min. 

220 lb 

Cathode down 

Water vapour and forced air 
1,7 gal/min 

Body water flow, min. 2,1 gal/min 

Body pressure drop, at min. flow, max. 60 Ibf/in2

Inlet temperature, max. 
Air flow, free delivery 

70°C 

Operating Conditions and Ratings1 2

Frequency, visual 

Typical Operation 

519 MHz 

Output, peak-of-sync' 58 kW 

Drive power, peak-of-sync 700 mW 

50 ft'/min 

Maximum Ratings 

Gain, peak-of-sync 49,2 dB 

Efficiency, peak-of-sync 31% 
Bandwidth,1 dB 8 MHz 
Beam voltage 24 kV d.c. 25 kV d.c. 

Beam current 7.8 A d.c. 8,3 A d.c. 

Body current 75 mA d.c. 250 mA d.c. 

Modulating anode voltage 
Modulating anode current 

Focusing current 

Load VSWR 

24 kV d.c. 
1,5 mA d.c. 

25 kV d.c. 
10 mA d.c. 

30 A d.c. 32 A d.c. 

<1,1 :1 1,5:1 

Collector temperature° 130°C  145°C 

Electromagnet VA-1953A, VA-1954A, VA-1955A 
Total Power, max. 

Voltage
Current 

Dimensions 
Weight, max. 
Cooling 

Water flow, min. 

150 V d.c. 
32 A d.c. 

See outline drawings 
590 lb 

Inlet temperature, max. 

1,7 gal/min 
70°C 

5. For electromagnet VA-1955A, the maximum current 
is 30 A d.c. 

10 

Pressure drop, at min. flow, max. 35 Ibf/in2 



outline drawing of VA-953A/B 
in VA-7953 A electromagnet 

BODY 
COOLANT 
OUTLET 

514,4 
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VACION® PUMPTIP 
EXTENDS 114,3 
ABOVEELECTRO-
MAGNET, MATES WITH 
VARIAN HI-VOLTAGE 
CONNECTOR 924-0022 

LIFTING EYEBOLT 
  254 I.D. (2) 

311 

BODY 
COOLANT 
INLET 

7,9-18 TAP (2) 

31,8-0,4 
9,5x45° 
CHAMFER 

COLLECTOR COOLANT FITTING 
MATES WITH 3,2-27 MPT 
(LOCATED ABOVE BODY 

MAX COOLANT OUTLET) 
1815,4 

MAX 
2069,4 

BODY COOLANT FITTINGS 
MATE WITH HANSEN LL2-H16 

990,6 

870,7 - - 
- 

703,3 

506,4 

-► A 

139, 

r 

F 

COL .R 
TEMPERATURE 
THERMOCOUPLE 

282,6-3,2 

94,5 

-*---276,2 

.-255,6 

OUTLET 
INLET 

RF INPUT, TYPE N 
MATES WITH UG-21 D/U 

ELECTROMAGNET 
/COOLANT FITTINGS 

/ MATE WITH IMPERIAL 9,5 I.D. 
FLEX HOSE C406 (BOTTOM 
OF ELECTROMAGNET) 

ELECTROMAGNET RECEPTACLE 
(TOP OF ELECTROMAGNET) 
MATES WITH PLUG-MS3106A-22-4S; 
CABLE CLAMP, MS3057A-12; AND 
BUSHING-AN3420-12 

- MAX 
147,7 

ELECTROMAGNET 
RECEPTACLE 

PIN CONNECTION 
A,C 

B,D 

JUMPER 
#16AWG 

ELECTRO-
MAGNET 
#8AWG 

ARC DETECTOR CANNON RECEPTACLE 

SENSORS MATE WITH CA06A024-20P-F9-A105 

AMPHENOL STRAIGHT 
PLUG-31-224 

TURNER DRIVE DETAIL. 

SECTION A-A 

DIA 
25,4- 4 

7,9 HEAD 

FLEXIBLE 
RUBBER 
BOOT 

COLLECTOR 
COOLER 

COLLECTOR COOLANT 
FITTING MATES WITH 
HANSEN LL6-H31 

I.D. " 
28,0 
O.D. 

INNER CONDUCTOR ADAPTER 
SUPPLIED WITH VA-1953A 

83,3 

CANNON RECEPTACLE 
CAO6AQ24-20P- F9-AI 05 

PIN #CONNECTION 

A,B JUMPER #16AWG 

C,D JUMPER #16AWG 

E BODY (GROUND) 

F,G COLLECTOR, 
CONNECTED IN 
PARALLEL 

H,J CHROMEL-ALUMEL 
THERMOCOUPLE 
CONNECTIONS 

K,L ARC DETECTOR 
TEST LAMP 

TRANSMITTER END 
STANDARD 3-3,2 E.I.A 
TRANSMISSION LINE 

76,9 I D. 
74,0 O.D 

1 
7,9-18 TAP 

438,2 DEEP (8) 
12,7 
-- -114,3 

--I---

76,2 

---

76,2 
194,5 

- - - 38,1 
6,4 

311,9 190.5+0,0-.13 DIA r 
r. I 6,4-20 

-  ~ .., TAP (2) 
118 •' " 

 ti  282,6 

`SLEEVE AND 
HOSE CLAMPS 
SUPPLIED 
WITH VA-1953A 

209,6 

1

TUNER (5) OPTIONAL 

109,1 +1,6 

12,7+0,4 

165,3T_0,4DIA 

190,5+0,0-0,1 DIA 

AODULATING-ANODE 
:EAD (RED) 635 LONG 

HEATER-CATHODE 
LEAD (WHITE) 635 LONG HEATER-
HEATER CATHODE 
LEAD (YELLOW) 635 LONG 

12,7±0,4 

-127,0+0,4 DIA 

-165,3±0,4 DIA. 

VA-953B ELECTRON GUN 

12,7+0,4 

50,8 

OUTPUT 
TRANSFORMER 

MODULATING-
ANODE 

84,1 +1,6 

 12,7 f 0,8 

165,3+0,4 

HEATER 

DIMENSIONS ARE IN MILLIMETRES 'I i 



TUBE GROUND 6,4-20 STUD 
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outline drawing of VA•954A/6 
in VA•1954 A electromagnet 

ELECTROMAGNET 
COOLANT FITTINGS LIFTING EYEBOLT (2) 
MATE WITH IMPERIAL 9,5 I.D. 
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OF ELECTROMAGNET) 

BODY 
COOLANT 
OUTLET 

i 196,9 

wl ~ 

BODY COOLANT INLET 

7,9-18 TAP (2) 

50.8-►(9,5x45° 
~F CHAMFER 

SECTION A-A (TYP) 
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MATE WITH HANSEN LL3-H21 
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C C OF G. . OF G. 
MAGNET  

TUBEAND 
MAGNET

572,7 

415,1 

258,0 

200,0 MAX. TUNER (5) OPTIONAL 
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3,2 

165,1 
190,5 "--HEATER 

LEAD (YELLOW)457,2 LONG 

 VACION®PUMPTIP EXTENDS 114,3 
ABOVE ELECTRO-MAGNET, MATES WITH 
VARIAN HI-VOLTAGE CONNECTOR 924-0022 
ELECTROMAGNET RECEPTACLE 
(TOP OF ELECTROMAGNET) 
MATES WITH PLUG-MS3106A-22-4S; 
CABLE CLAMP, MS3057A-12; AND 
BUSHING -AN3420-12 
OUTLET 
INLET 

F INPUT, TYPE N 
ATES WITH UG-21 D/U 

147,6 

CANNON RECEPTACLE 
CA06AO24-20P-F9-A105 

282,6 31,8 

330.2 

FLEXIBLE 
RUBBER 
BOOT 

254,0 

COLLECTOR COOLER 
COLLECTOR COOLANT 
FITTING MATES WITH 
HANSEN LL6-H31 
ARC DETECTOR 
SENSORS MATE WITH 
AMPHENOL STRAIGHT 
PLUG-31-224 

ELECTROMAGNET 
RECEPTACLE 

PIN (CONNECTION 
A,C. I JUMPER 

#16AWG 
B,51 ELECTRO-

MAGNET 
#8AWG 

CANNON RECEPTACLE 
CAO6AQ24-20P-F9-AI 05 

PIN #CONNECTION 

A,B JUMPER #16AWG 

C,D JUMPER #16AWG 
E BODY (GROUND) 
F,G COLLECTOR, 

CONNECTED IN 
PARALLEL 

H,J CHROMEL-ALUMEL 
THERMOCOUPLE 
CONNECTIONS 

K,L ARC DETECTOR 
TEST LAMP 

TRANSMITTER END 
STANDARD 3-3,2 E.I.A 
TRANSMISSION LINE 
50 OHMS. 

28,0 ID. 'I INNER CONDUCTOR ADAPTER 
33,4 O.D. J SUPPLIED WITH VA-1954A 

I OUTPUT 
TRANSFORMER 

833,4 

-18 TAP 
EP (8) 
7 

35 

297,6 

438,1 

101,6 

6,4-20 
TAP (2) 

ECTRON GUN 

194,5 

--

38,1 

MODULATING-ANODE 
LEAD (RED)457,2LONG 175 
HEATER-CATHODE 
LEAD (WHITE) 457,2 LONG 

282,6 

10 REF. 
254,0 

76,9 I.D. 
74,0 0. D. 

±0,4 

50,8 
SLEEVE AND 
HOSE CLAMPS 
SUPPLIED 
WIS VA-1954A 

CTION 

76,2 HEX. SOCKET 
HEAD (5) 

TURNER DRIVE DETAIL. 

F~1 1 
. -190,5 
VA-9548 

127,0 

=4,8 
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outline  

drawing  of VA• 9 5 5A/B 
in VA•'1955 A 

electromagnet 

ELECTROMAGNET LIFTING EYEBOLT(2) 
COOLANT FITTINGS 
MATE WITH IMPERIAL 9,5 I.D. 
FLEX HOSE C406 (BOTTOM 
OF ELECTROMAGNET) 

TUBE GROUND 6,4-20 STUD 

533,4+0,0-6,4 514,4 38,1 

BODY COOLANT INLET 

7,9-18 TAP (2) 

50'8 '- k .
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CHAMFER 

A-A (TYP) 
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BODY 
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OUTLET 
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BODY COOLANT FITTINGS 
MATE WITH HANSEN LL3-H2 
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VARIAN HI-VOLTAGE 
CONNECTOR 924-0022 
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RUBBER 
BOOT 

254,0 

ELECTROMAGNET RECEPTACLE 
(TOP OF ELECTROMAGNET) 
MATES WITH PLUG-MS3106A-22-4S; 
CABLE CLAMP, MS3057A-12; AND 
BUSHING-AN3420-12 

RF INPUT, TYPE N 
MATES WITH UG-21 D/U 

MAX 
147,7 

CANNON RECEPTACLE 
CA06AQ24-20P-F9-A105 

COLLECTOR 
COOLER COLLECTOR COOLANT 

FITTING MATES WITH 
HANSEN LL6-H31 

ARC DETECTOR 
SENSORS MATE WITH 
AMPHENOL STRAIGHT 
PLUG-31-224 
I.D. 
28.0 INNER CONDUCTOR ADAPTER 
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76,2
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ELECTRON GUN 1937 9 
MODULATING-ANODE 
LEAD (RED) 457,2 LONG 175 
HEATER-CATHODE 
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190,5 HEATER 
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ELECTROMAGNET 
RECEPTACLE 

PIN 
A,C 

CONNECTION 
JUMPER 
#16AWG 
ELECTRO-
MAGNET 
#8AWG 

B,D 

CANNON RECEPTACLE 
CA06AQ24-20P-F9-A105 

PIN #CONNECTION 

A,B JUMPER #16AWG 

C,D JUMPER #16AWG 

E BODY (GROUND) 
F,G COLLECTOR, 

CONNECTED IN 
PARALLEL 

H,J CHROMEL-ALUMEL 
THERMOCOUPLE 
CONNECTIONS 

K,L ARC DETECTOR 
TEST LAMP 

TRANSMITTER END 
STANDARD 3-3,2 E.I.A 
TRANSMISSION LINE 
50 OHMS 

76,9 I.D. 
74,0 O.D. 
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WITH VA-1955A 
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B-B 
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4,8 

DIMENSIONS ARE IN MILLIMETRES 
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