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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., marketsin 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, lllinois.
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
|.F. amplifiers and components

Strip transmission line components

Pulse modulation receivers

Ceramic components

Microwave Design ‘
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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.




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.

CW klystron amplifiers
VA943A,944Aand 945A

specification

Features
High Power —

Outputin excess of 12,5 kW for reliable, long-life performance.

High Gain—

Gain of atleast 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

Frequency range
VA-943A
VA-944A
VA-945A

Heater voltage

Heater current, typical
Heater warm-up time, min
Focusing

PhyS|caI

Dimensions

Weight, max
Mounting position
Output
Cooling

Collector water flow, mln‘
Body and magnet, air flow, min

Pressure drop, at 100 ft*/min
Cathode air flow, free delivery

470 10 890 MHz

47010 574 MHz

572 to 704 MHz
702 to 890 MHz

See outline drawings
~ 2501b
Cathode down

3‘ in 50-Q coaxial line
Water vapour and forced air
__ 0.4 gal/min
100 ft*/min

5 in-H20

50 ft*/min

Operating Conditions and Ratmgs ~

Typrcal Operatlon

Frequency visual 635 MHz
Klystron output saturated - 126 kW
Klystron output, peak of sync“ 1O 5 kW
Drive power, peak-of-sync 330 mW
Gain, peak-of-sync - ~ 454dB
Efficiency, saturated - 37%
Efflmency peak of- sync 31 %
Bandwidth, 1dB N 8 MHz
Beam voltage - 12,5kV d.c.
Beam current - 2,77A7d::.7
Body current 18 mA d.c.
Modulating anodevoltage 12,5 kV'd.e.
mamatlng anode current .  2mAd.c.
Focusing current B 11 Ad.c.
Load VSWR, operating ==
Load VSWR, non-destructive  —
Collectortemger;ture o 105”C o

Electromagnet VA-1943A

Total power, maximum
Voltage
“Current

Dimensions

Weight, maximum

Maxrrnum Ratmgs

13kac
31Adc
75 mAd.c
13kVd.c.
5mAdc
~ 00Adc.
11:1
1561
145°C

100 V d.c.
15 Ad.c.
20,25 dia.x 32 in
~ 8001b



outline drawing of
VA943A,944A0r945A
inVA-1943 A electromagnet

WATER LEVEL SWITCH VACION ® PUMPTIP
2LEADS 457,2LONG EXTENDS 1143
ABOVE ELECTRO-
AIR INLET MANIFOLD
& LIFTING EYEBOLT (4 MAGNET, MATES WITH
=L RO Ry i VARIAN HI-VOLTAGE
WEIR MOUNTING CONNECTOR 924-0022
7.1 DIA. HOLES ELECTROMAGNET RECEPTACLE (TOP OF
279,4 DIA. P.C. 30° APART (8) ELECTROMAGNET) MATES WITH PLUG,
\ MS3106A—-22—4S ; CABLE CLAMP, MS3057A-12; AND
& ‘ BUSHING-AN3420-12
e > L OUTPUT TUNING KNOB (5)
I \ /—RF INPUT, TYPE N MATES WITH UG-21 D/U
533,4
+00 5144 3302 —_— -
—64 L
ELECTROMAGNET
195.7 —> A RECEPTACLE
PIN | CONNECTION
: Bdmm it o ST CANNON RECEPTACLE A.C [ JUMPER
o’ —— —>A  CA06AQ24-20P-F9-A105 _|#16AWG |
SR B.D | ELECTRO-
; | MAGNET
7,9-18 TAP (2) SgEan | #8 AWG

CANNON RECEPTACLE
- -F9-A1
r,n,s_i/_g'sx 45° CHAM CA06AQ24-20P-F9-A105

RUBBER FLEX BOOT PIN | #CONNECTION

ARC DETECTOR SENSORS
MATES WITH AMPHENOL
STRAIGHT PLUG 31-224 TRANSMITTER END

STANDARD 3-3,2 EIA
TRANSMISSION LINE
28,01.D. 3 INNER CONDUCTOR ADAPTER
33,4 0.D. J SUPPLIED WITH VA-1955A 76,9 1.D.
Y ! 74,0 0.D.

b ]
1731
861,2 | 304,8+6,4 l 43|3'2

257.2 - e
SQUARE /19,1 FPT, OVERFLOW & OPTIONAL | B [JUMPER #16AWG|
SECTION A-A (TYP) i CONDENSATE RETURN (PUMPED- | C.D |JUMPER #16AWG
SQFE'AM-OIJTLET o POSITIVE OVER-FLOW SYSTEM (2) ;Ei,H_B_ODY (GROUND) |
kg 19,1 MPT, MAKE-UP RESERVOIR F.G |COLLECTOR,
A A (GRAVITY SYSTEM) CONNECTED IN
PARALLEL
254,0 THERMOCOUPLE H.J |CHROMEL-ALUMEL
2 CHROMEL-ALUMEL THERMOCOUPLE
: ¥ STRV/C CONNECTIONS |
VAPOTRON COOLER INLET, K.L [ARC DETECTOR
MATES WITH HANSEN B4-H26 TEST LAMP
707,2 L
X :

1658,7

<

i <t
[

8128 } 2018’0 _JL 12,7
l | 40,4

/- 2826 50,8

A

SLEEVE AND
HOSE CLAMPS SUPPLIED
WITH VA-1955A

L
A A rl {
1397 1143 _]_I =
76,2 ———L-hl faa iy 79-18 TAP

ToN 6on oL e 12,7 DEEP (8) 196,1

6,4-20 TAP (2) L

e

s s ) 381

‘T\LOWER AIR

—*- EXHAUST (8)
897 139,7
Y

MODULATING ANODE

RED LEAD, 635,0 LONG

LOCATION ADJUSTABLE
f AT 60° INCREMENTS [

]
HEATER/CATHODE
WHITE LEAD, 635,0 LONG_/_'/#' ——117,5 DIA MAX
HEATER YELLOW LEAD,
635,0 LONG 146,1 DIA.

DIMENSIONS ARE IN MILLIMETRES



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.

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

CW kilystron amplifiers
VA946C, 947C 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 - o : - 470 to 890 MHz
va-946c 470 to 566 MHz
vA-947C - 566 to 698 MHz
VA-948C 7 694 to 890 MHz
Heater voltage - - 70t 77V
Heater EJrrer;t,@ - - o - 17 A
Heaterivvarm—up@:;ihi - - - 5 min

Focusing - Electrc}magnet
Physical
Dimensions See outline drawing

300

Weight, approx.
Cathode down

Mounting position

Cooling Watérrvapour and forced air
&ﬁec_toriwatrerjliw,i[nirii - - B 77777 1.2 gal/imiiw
Body water flow, min. - 777 - T,7ﬁggl/7min
Body pressure drop, at min. flow, max. 40 Ibf/in?
Inlet temperature, max.®> - - - 70°C
Air flow, free delivery 50 ft*/min

Operating ConditTo'nsfz;mdﬁatings"2

Typical Operation Maximum Ratings

Frequency, visual 519 MHz

Output, satdfated 37.b KW -
OutpEpéék:g-sync 32T5 kW 7 o -
Input 105 kW

Drive power, peak-of-sync 600 mW o o
Gain, peakjof~sync - ~ 48dB -
Efficiency, saturated : 36,6 % -

Efficiency, peak-of-sync a 308% N B

Bandwidth, 1 dB 8MHz

Beam voltage 195kVdc 21kVd.c

Beam current 54 Ad.c 7 6.1Ad.c -
Body current 50 mA d.c. 1 507n-qA d.c. -
l\?odulating anode voltage 19,5?/7&77 21kVd.c.

Modulating anode current 1.5 mAdc. 10mAd.c.
Foicuisagiczjrrent - 28 Ad.c. R " 32Adc.
Load VSWR S0 1,511
Collecﬁtgrterﬂperature‘h ) 195‘°C " 145°C

Electromagnet VA-1953B, VA-1954A, VA-1955A

Total power, max.

Voltage 145 V d.c.
%@[(gnt 32 Adec.
Dimensions - 20,25 dia.x 39 in
Weight, max. 7 650 1b
Cooling -

Waterflow,min. 17 gal/min

Inlet temperature, max. o B ~70°C

_Pressure drop, at min. flow, max. 35 |bf/in?




outline drawing of VA-946C
inVA-1953 B electromagnet

VACION ® PUMP TIP
EXTENDS 114,3
ABOVE ELECTRO-

BENIG ShsE L) MAGNET, MATES WITH

ELECTROMAGNET COOLANT FITTINGS VARIAN HI-VOLTAGE
MATE WITH HANSEN B3-H21 (BOTTOM CONNECTOR 924-0022
i il L ELECTROMAGNET RECEPTACLE (TOP OF

BODY ELECTROMAGNET) MATES WITH PLUG,

COOLANT MS3106A—22-4S ; CABLE CLAMP, MS3057A-12; AND

TUBE GROUND 64-20 STUD—  OUTLET bR o
=& 3
] N \ OUTLET

<— INLET
\ y /- RF INPUT, TYPE N MATES WITH UG-21 D/U
5334 \ } ELECTROMAGNET

+0,0 5144 3810 —_—— 147,6 RECEPTACLE
—63 i PIN [ CONNECTION

=t =T A.C | JUMPER

#16 AWG

196,9 !
|

— MAGNET
: s i >— CANNON RECEPTACLE 8 AWG
Y v T e CA06AQ24-20P-F9-A105 z

BODY COOLANT INLET —~ Sgn
31,8 e 2 CANNON RECEPTACLE
7,9-18 TAP (2) s g CAO6AQ24-20P-F3-A105
= 5 e, 330,2 —> PIN | # CONNECTION
l‘— g ‘j/—9,5x45 CHAM AB| JUMPER #16AWG
C.D| JUMPER #16AWG
I FLEXIBLE RUBBER BOOT £ T BODY (GROUND)

.G | COLLECTOR,
A CONNECTED IN
] PARALLEL
oy REF H.J | CHROMEL-ALUMEL

59 162,7 254,0 ~ | THERMOCOUPLE
—l | | l CONNECTIONS

SECTION A-A (TYP)

K.L | ARC DETECTOR
A A - 1 TEST LAMP
I COLLECTOR COOLER

/— COLLECTOR COOLANT FITTING MATES
WITH HANSEN LL6-H31

COLLECTOR COOLANT 1 ARC DETECTOR SENSORS ;FT‘QSS"A"EJEZE? 2 LA
FITTING MATES MATES WITH AMPHENOL TRANSMISSION LINE —
WITH 3,2-27 MPT STRAIGHT PLUG 31-224

515,9 (LOCATED ABOVE BODY
COOLANT OUTLET)

I 28,0 I.D. INNER CONDUCTOR ADAPTER 76,9 1.D.
BODY g :
Mfi o \(I:V(I)TC:-ILIA;I':L ;E&H&Gﬁ Fg% \ | 33,4 0.D. f SUPPLIED WITH VA-1953B 79.4 0.D.
s * OUTPUT LOAD
N J COUPLER
A A | 79.4 A
—> B = __} L e
r- o =
555,6 L ey 7,9-18 TAP i
ﬁl- OF G. | 12,7 DEEP (8) 4382 g'z
AGNET 297.6 : REF. :
] B i WA-282,6 50,8
2 s Ml e
1799 4937 C. of G. B ) _L AR
aLLBGENAgD +t— — - = 1143 HOSE CLAMPS
SR i Y [ SUPPLIED
290,6 s i == == }< 101.6 WITH VA-1953B
) _,I 76,2
S B ds B Fete e et R e e L ) S l‘— 1945

7033 ] —_——_———_i

6.4 381

o
o
o
>
|
o4, 8
A

SECTION
311,9 B-8

l 118,3 |
¥ 12,7 25,4 DIA —/
I f REF.

193,7 il | 7,9 HEX. SOCKET
fo 1' I I . [ HEAD (5)
: | —
_f ; 127,0 4!— Lss
Lt 165,1 |€—
—>‘ 1905 lﬂ--

DIMENSIONS ARE IN MILLIMETRES 3



outline drawing of VA-947C
iInVA-1954 A electromagnet

LIFTING EYEBOLT (4)

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

BODY
COOLANT
OUTLET

TUBE GROUND 6,4-20 STUD

VACION ® PUMP TIP
EXTENDS 1143

ABOVE ELECTRO-
MAGNET, MATES WITH
VARIAN HI-VOLTAGE
CONNECTOR 924-0022

i ELECTROMAGNET RECEPTACLE (TOP OF
+

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

AN
A ] ; OUTLET
\ INLET
\ \ RF INPUT, TYPE N MATES WITH UG-21 D/U
R ELECTROMAGNET
5334 \ RECEPTACLE
+0,0 5144 3810 ——_—— — 147.6 PIN [ CONNECTION
S f l . & AC | JUMPER
196,9 ———>A #16AWG
¥ B,D | ELECTRO-
oo MAGNET
—77— 5oy N— CANNON RECEPTACLE i sad
\ y & } e CAO6AQ24-20P—F9-A105
BODY COOLANT INLET— | 282,6
G 31,8 e 32 CANNON RECEPTACLE
19— (2) & CA06AQ24-20P-F9-A105
A——ferte—3302—> PIN | CONNECTION
| l4—5018 —1/—9,5x45° CHAM AB| JUMPER #16AWG
— 204,8 —>] C.D| JUMPER #16AWG
: FLEXIBLE RUBBER BOOT E | BODY (GROUND)
F.G | COLLECTOR,
Lot Bl ¥ CONNECTED IN
PARALLEL
I«—»’— 152,4 ; REF. H,J | CHROMEL-ALUMEL
254,0 THERMOCOUPLE
59 162,7 CONNECTIONS
| | KL | ARC DETECTOR
] T— TEST LAMP
: COLLECTOR COOLER
/ COLLECTOR COOLANT FITTING MATES
WITH HANSEN LL6-H31
COLLECTOR COOLANT | ARC DETECTOR SENSORS
FITTING MATES MATES WITH AMPHENOL TRANSMITTER END
WITH 3,2-27 MPT STRAIGHT PLUG 31-224 STANDARD 3-3,2 E.L.A.
515,9 (LOCATED ABOVE BODY TRANSMISSION LINE
COOLANT OUTLET)
28,0 1.D. INNER CONDUCTOR ADAPTER 76,9 1.D.
BODY COOLANT FITTINGS (2) ' 33,4 0.D. [ SUPPLIED WITH VA-1954 A. 79,4 0.D.
MATE WITH HANSEN LL3—H21\
\ & OUTPUT LOAD
COUPLER
4 B \ | 79,4
= o = 5
. 465,1 368,3 C. of G. 7,9-18 TAP 127
C.OFG.  TUBE AND I 12,7 DEEP (8) 4382 :
MAGNET  MAGNET : 0.4
' 297,6 | REE.
e = = —WA-282,6 50,8
1529,2 o e Tk
e L, SLEEVE AND
e Thos s BRI s Y HOSE CLAMPS
P o ¥ _ SUPPLIED
WITH VA-1954A
8132 T = —> fje—— —10156 —f
___________—gl_ 76,2 1945
71322
572,7 e e e T
7 = B L) SECTION
268,0
X
100,4 | 25,4 DIA g
L L REF.
A b Y 7,9 HEX. SOCKET
i ] 2 127 HEAD (5)
1937 96.8 | 3
) M;X ¥ l i | L4
17,5 4 127.0 | L IS

DIMENSIONS ARE IN MILLIMETRES



outline drawing of VA-948C
iInVA-1955 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

S

A

5334
+0,0
—6.3

51

Y

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
' ELECTROMAGNET
147.6 RECEPTACLE
= i PIN [ CONNECTION
g ] A.C | JUMPER
A #16 AWG
| B,D | ELECTRO-
IN— CANNON RECEPTACLE iyl
8 AWG
S CA06AQ24-20P—F3-A105 %

iz 31,8 > e e CANNON RECEPTACLE
7,9-18 TAP (2) ; CA06AQ24-20P-F3-A105
94.4 3302 —> PIN | #CONNECTION
l — 1( 22l CEAN AB | JUMPER #16AWG
€—204,8—> C.D | JUMPER #16AWG
FLEXIBLE RUBBER BOOT 'E | BODY(GROUND)
F.G | COLLECTOR,
SECTION A-A (TYP) I » CONNECTED IN
PARALLEL
152,4 } REF. "H,J | CHROMEL-ALUMEL
254,0 THERMOCOUPLE
5.9 _l <—“'— 162,7 CONNECTIONS
| l | K.L | ARC DETECTOR
A [ ' 5 TEST LAMP
| COLLECTOR COOLER
| / COLLECTOR COOLANT FITTING MATES
WITH HANSEN LL6-H31
COLLECTOR COOLANT ’ ARC DETECTOR SENSORS
FITTING MATES MATES WITH AMPHENOL TRANSMITTER END
WITH 3,2-27 MPT STRAIGHT PLUG 31-224 STANDARD 3-3,2 E.LA.
515,9 (LOCATED ABOVE BODY TRANSMISSION LINE ——
COOLANT OUTLET)
28,0 I.D. INNER CONDUCTOR ADAPTER 76,9 1.D.
BODY COOLANT FITTINGS (2) : D. H 79,4 0.D.
BODY COOLANT FITTINGS (2) \ 33,4 0.0. f SUPPLIED WITH VA-1955A
OUTPUT LOAD
\ v COUPLER
A I 76,2
4 TR e T oM IO T I
1 266,7 C. of . +——>B m e e 1238
3429 e 257,2 12,7
C.OFG. TU + — — — = 1143 - 0.4
MAGNET MAGNET .=|_. v ¢ el 3
1320,8 1 — = 1016 2441 3 i —
_____________ .I — 762 SLEEVE AND
HOSE CLAMPS
SUPPLIED
= o ' 7,9-18 TAP WITH VA-1955A
604,8 7y = o .= 5Ty DERRAB)
529,4 —""?4——-_*_
4215 i 38,1
% S} |
311,2 : 6,4-20 TAP (2) SECTION
B-B
200,8 l
T |
y Y A Y e 25,4 DIA —/
| REF.
12,7 7,9 HEX. SOCKET
1937 —L—| b el HEAD (5)
MAX 96,8 Tl *
y ¥ -Y—l | ] y
17,5J 127.0 I-Jr L4.8
1651 |—
19056 |<—

DIMENSIONS ARE IN MILLIMETRES




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.

CW kiystron amplifiers
VA950A, 951A and 952A

specification

Features

High Gain—
Outputin 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 sing
tube is made easy by rollers on the tube which mate with channe

Electrical

mni:i range
VA-950A
VA-951A
VA-952A
Heater voltage

Heater current, typ.

Heater warm-up time, min.

Ficusing

Physical
Dimensions
Weight, approx.

Mounting position
Cooling

le power supply. Installing the
Is in the electromagnet.

470 to 890 MHz
470 to 566 MHz
566 to 698 MHz
694 to 890 MHz
70t0 7.7V

o 18 A
5 min

~ Electromagnet

~ See outline drawing
o o ~2401b
Cathode down

~ Water vapour?nd forced air

Collector water flow, min.

Body water flow, min.

Body pressure dropj at min. flow, max.
Inlet temperature, max.

Air flow, free delivery

1.2 gal/min'

2,Lgal/min

___ 601bf/in?
70°C
50 ft*/min

Operating Conditions and Ratings"

e ARG RIS

Typical Operation

Frequency, visual _ ___40MHz R S
Output, peak-of-sync®> ~ 45kW ——
Drive power, peak-of-sync _ 600mW _ ~ S— -
Gain, peak-of-sync 48,8 dB

Efficiency, peak-of-sync 28% - -
Bandwidth, 1 dB  8MHz - o
Beam voltége - 27?:£\7/1d7.g:.77 - 77—24 kvde .
Besmcurent  70Ade. _ 80Ade.
Body current 75 mA d.c. 250 mAd.c.
I\Toﬁulatingﬂénode voltage 23kvdc.  24kvde. N
Maiaatihrij anode current 1,6 mAd.c. - 10mAdc. o
Focusing current ~ 28Adec. 30Ad.c.
LoadVSWR 111 1501 -
CgﬁecitoirTerrhperature‘ ©105°C o 145°C

Electromagnet VA-1950A, VA-1951A, VA-1952A

Total Power, max.

Voltage B - ~ 13BVdec
Cument ] ) o T 30Adc
Dimensions . 2025diax39in
Weight, max. SSEE
Cooling . S T
Water flow,min.  12ga/min
_Inlet temperature, max. y - - N 70°C
_ Pressure drop, at min. flow, max. __ 251bf/in*



outiine drawing of VA950A
iNnVA-1950A electromagnet

VACION ® PUMP TIP

EXTENDS 114,3

ABOVE ELECTRO-

MAGNET MATES WITH

VARIAN HI-VOLTAGE ELECTROMAGNET
CONNECTOR. 924-0022 COOLANT FITTINGS
MATE WITH HANSEN
B3-H21 (BOTTOM OF
ELECTROMAGNET)

ELECTROMAGNET RECEPTACLE
(TOP OF ELECTROMAGNET)
MATES WITH PLUG-MS3106A—-22-4S

LIFTING EYEBOLT
BODY 25,4 1.D. (2)

COOLANT
OUTLET \

\ = ,l JINLET CABLE CLAMP-MS3057A-12
“' BUSHING-AN3420-12
5148 T X : /—RF INPUT, TYPE N ELECTROMAGNET
5 | MATES WITH UG-21 D/U RECEPTACLE
e 341,0 I 4—VlSUAL=RED PIN |CONNECTION
+0,0 1143 -—I-—-—_-_. Bl B e e e A.C | JUMPER
—6.4 Y f #16 AWG
e Y&Aurxmﬁmus B.D | ELECTRO-
: ‘ f MAGNET
& . | #8 AWG
SEEET e i e 1
7/ ,7" ! ARC DETECTOR CANNON RECEPTACLE
BODY i : SENSORS MATE WITH CA06AQ24-20P-F9-A105
COOLANT i COLLECTOR AMPHENOL STRAIGHT
INLET | : TEMPERATURE PLUG-31-224 CANNON RECEPTACLE
7,9-18 TAP (2) ..J | |THERMOCOUPLE CA06A024-20P‘-:F9-A105
1
5 sl ou =) PIN | # CONNECTION
94,5 e 4255 AB |JUMPER #16AWG
3651 INSERTED | 4160 | C.D |JUMPER #16AWG
384,2 EXTRACTED ; £ [BODY (GROUND)
F,.G |COLLECTOR,
CONNECTED IN
e 2762- 55 PARALLEL
le— e H,J | CHROMEL-ALUMEL
2372 THERMOCOUPLE
CONNECTIONS
! K.L [ARC DETECTOR
T 164,3 i LR TEST LAMP
40,8
254,0 : I RUBBER
REF 152,4 b l b BOOT
40,8 e
L ! i
e g
COLLECTOR
COOLER
y
COLLECTOR COOLANT FITTING |
MATES WITH 3,2-27 MPT
(LOCATED ABOVE BODY J
1797,1 COOLANT OUTLET) | o
K . FITTING MATES WITH RF OUTPUT OUTER CONDUCTOR
BODY COOLANT FITTINGS A7 HANSEN B6-H31 FOR 3-3,2 DIA. 50-OHM LINE
MATE WITH HANSEN BZ—H16\ ! EIA STANDARD RS-225
!
2016,1 l y
rA | ¥ 83
t LA 7,9-18 TAP
870,7 | 12,7 DEEP (8) 4382
> J[
7033 l ! I 1143
i it A y <IEE
e T TL——762 1
| ; 1945
506,4 ]
g ! :
311,9
1183 / 2k
4 y TYPICAL
5 PLACES
LE
1738 TUNERS (5) : ELECTRON GUN
\ 4 MODULATING-ANODE
¥ J LEAD (RED) 457,2
127 411651 HEATER-CATHODE
1905 LEAD (WHITE) 457,2 LONG

HEATER
LEAD (YELLOW) 457,2 LONG

DIMENSIONS ARE IN MILLIMETRES



CW kilystron amplifiers
VA953A/B 954ABancd955AB

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 1,00 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 953A/B - i 47010566 MHz
VA-954A/B 56610698 MHz
\/leaFA/B == : _— 694 to 890 MHz
Heatervotage 70177V
Heater current, typ. 18
Heater warm-up time, min. .. 5 min
Focusing ... FElectromagnet
Physical
D|men3|ons 7777 a S - ] See outline dravvmgs
weighappox—— 70m
Mountlng posmon - ; - ﬂiiciathgdgid?own
Cooling ~ Water vapour and forced air
Collector water flow, min. 1,7 gal/min
Body water flow, min. - 21ga/min
Body pressure drop gian_f-lm - - 60 ﬂaf/]n“
Inlét 't temperature, max. 7 S 70°C
Air flow, free dellvery ] - 7,,;:,77:71 :_ ;;ifﬁ o 7» 1:_: 50 ft:‘/mln
Operating Condltlons and Ratlngs1 §
Typlcal Operation Maximum Ratings
Frequency,visual  519MHz
Output peak-of-sync®  s8kwW
b;vgpg/ver peak-of- §yr;07 - 700mw S
Gain, peak-of-sync - 71792 aB S
Efficiency. peak-of-sync 3%
Bandwidth, 1dB 8MHz -
Beamvoltage = 24kVde.  25kVde.
Beamcurrent ~ 7.8Adec. ~ 83Adec. )
Bodyrcurrrer'lt 47*75 mA d.c. 250 mAé ci -
Modulatlrgainéaeivﬂaltage  24kWde 251 kac -
Modulating anode current 15mAde.  10mAde.
NOteS Focusing current  30Adc.  32Adc. -
o ' Load VSWR - =l I
bertomance seste. Thoes fiaurcs may change without  Collector temperature* 130°C 145°C

nogice as a result of addition'al data or prqduct ]
et Sond oo e Electromagnet VA-1953A, VA-1954A, VA-1955A

2. Ratings should not be exceeded under continuous Total POWGI’ max
or transient conditions. A single rating may be the

limitation and simultaneous operation at more than one VO'}EQF,,, o pua e . ,‘i?,ov\_/,d'c'

rating may damage the tube. Equipment design should Current 32 Ad.c.

limit voltage and environmental variations so that the - — = ——

ratings will never be exceeded. Dlmen5|ons See outllne drawmgs

3. With pre-emphasized drive power applied. Welght, max. — = L == — 5Qle
Cooling

4. The collector temperature is monitored by the .
chromel-alumel thermocouple attached to each tube at Water flow, min. 1.7 gal/min

the pOint indicated on the outline drawing. T R R ey B == e e S= e
Inlet temperature, max. 70°C

35 Ibf/in?

5. For electromagnet VA-1955A, the maximum current A
s 30 Ao Pressure drop at mln ﬂow “max.

10



outline drawing of VA-953A B
inVA-1953 A electromagnet

BODY LIFTING EYEBOLT

VACION® PUMPTIP
EXTENDS 1143
ABOVE ELECTRO-
MAGNET, MATES WITH
VARIAN HI-VOLTAGE
CONNECTOR 924-0022

ELECTROMAGNET

COOLANT FITTINGS

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

COOLANT 2541D. (2) ELECTROMAGNET RECEPTACLE
OUTLET (TOP OF ELECTROMAGNET)
| OUTLET MATES WITH PLUG-MS3106A-22-4S ;
X % / INLET CABLE CLAMP, MS3057A-12; AND
T X | > / BUSHING-AN3420-12
\ ’ RF INPUT, TYPE N
¢ : ELECTROMAGNET
514,4 T = MATES WITH UG-21 D/U | “RECEPTACLE
= I/ ¥ PIN [CONNECTION
(& N A.C | JUMPER
6.4 \ #16 AWG
533,4+0,0—6, i — B,D | ELECTRO-
’ B MAGNET
L ; | #8 AWG
Vs ﬂ r ARC DETECTOR CANNON RECEPTACLE
BODY T i SENSORS MATE WITH CA06AQ24-20P-F9-A105
COOLANT i | LcoLLEcTOR AMPHENOL STRAIGHT
INLET .+ TEMPERATURE PLUG-31-224
7.9-18 TAP (2) THERMOCOUPLE
TURNER DRIVE DETAIL.
31,8+0,4 282,6+3,2
50,8 e SECTION A-A
CHAMFER 94,5 Bin
SR TR CANNON RECEPTACLE
l— 276,2—> i CA06AQ24-20P-F9-A105
SECTION B-B (TYP) /l PIN [ #CONNECTION
AB |JUMPER #16AWG
j&— 255,6 —>
e C,D |JUMPER #16AWG
A f E BODY (GROUND)
164,5+0,8 FLEXIBLE F.G |COLLECTOR,
10 REF. /_RUBBER CONNECTED IN
254,0 152,608 BOOT PARALLEL
bzl L H.J | CHROMEL-ALUMEL
i = THERMOCOUPLE
COLLECTOR CONNECTIONS
l I /_coouan K,.L |ARC DETECTOR
| 4 TEST LAMP
COLLECTOR COOLANT FITTING l
MSL?T?ST:a%skzéyDP\(T I COLLECTOR COOLANT TRANSMITTER END
MAX COOLANT OUTLET) FITTING MATES WITH STANDARD 3-3,2 E.L.A
18154 HANSEN LL6-H31 TRANSMISSION LINE
= BODY COOLANT FITTINGS
, MATE WITH HANSEN LL2-H16 1.D.
28,0 | INNER CONDUCTOR ADAPTER 76.9 1.0
0.D. [ SUPPLIED WITH VA-1953A o8
74,0 0.D.
1 3
MAX | 83,3 ]
2069,4 y Y . —E——‘-
& 2= | a
e R ; L
1
| A I et 4382 J le-127:04
8707 S
_T"—'_’—"——b— _l+ i Baa e et g R 6
139,7 l , l l T v 282,6 >fer—50,8
703,3 = Tl e e 'r : OUTPUT
990,6 = ; 76,2 TRANSFORMER
I 1945 SLEEVE AND
HOSE CLAMPS
B0 . o SUPPLIED
St L o) -_—)i—-—-—--———— WITH VA-1953A
-T_ PT i S
1
190,5+0,0—0,13 DIA —
s l 6,4-20 r_—'l
= ! TAP (2)
-118,3/
y y 3 I MODULATING-
/ : ¥ I l MODULATING An\aoi()Ez'ZJLz,8 OHOrE
: :
209,6 FUNER(R)IORIIONAL = | LEAD (RED) 635 LONG |, o, } B
109,11, ,7+0, G
y * = L |
HEATER-CATHODE ¥ v -l
12,71L0,4_f LEAD (WHITE) 635 LONG HEATER. [
HEATER CATHODE 12,7408
Nt ania ol LEAD (YELLOW) 635 LONG e
—127,0+0,4 DIA—}e > \_ B
190,5+0,0—0,1 DIA e
——165,3+0,4 DIA.

DIMENSIONS ARE IN MILLIMETRES

VA-953B ELECTRON GUN
-



outline drawing of VA-954A B
inVA-1954 A electromagnet

ELECTROMAGNET
COOLANT FITTINGS

FLEX HOSE C406 (BOTTOM
OF ELECTI‘(OMAGNET&DY

COOLANT

TUBE GROUND 6,4-20 STUD—\ OUTLET

LIFTING EYEBOLT (2)
MATE WITH IMPERIAL 95 I.

D.

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

BUSHING-AN3420-12

ELECTROMAGNET RECEPTACLE
(TOP OF ELECTROMAGNET)

MATES WITH PLUG-MS3106A-22-4S;
CABLE CLAMP, MS3057A-12; AND

165,1 LEAD (WHITE) 457,2 LONG

\ X OUTLET
INLET
\ #_RF INPUT, TYPE N
MATES WITH UG-21 D/U
i | | ELECTROMAGNET
; RECEPTACLE
ig.g 5144 381 -f_— =it "‘—T_‘“ Bl PIN [CONNECTION
: 1 e n ¥ A.C | JUMPER
el | #16 AWG
¢ s | \ B,D | ELECTRO-
T T MAGNET
/ Lot o CANNON RECEPTACLE
'/7 CA06AQ24-20P-F9-A105 #8 AWG
BODY COOLANT INLET o -
7,9-18 TAP (2) ey R CANNON RECEPTACLE
94,44 l«—— 3302 CA06AQ24-20P-F9-A105
PIN | #CONNECTION
50,8 7
I‘_ V%ﬁ;,;‘,f’m [ dioR = il AB | JUMPER #16AWG
b6 RUBBER C.D |JUMPER #16AWG
SECTION A-A (TYP) i e BOOT ’EG ggE:E(CGTZ%UND)
" | CONNECTED IN
152 4 254,0 PARALLEL
59 1543 H,J | CHROMEL-ALUMEL
1 THERMOCOUPLE
\ r —_ CONNECTIONS
COLLECTOR COOLER KL |ARC DETECTOR
g v
NG wi
HANSEN LLB.H3p T TRANSMITTER END
I ARC DETECTOR STANDARD 3-3,2 E.LLA
620,7 SENSORS MATE WITH TRANSMISSION LINE
AMPHENOL STRAIGHT 50 OHMS.
PLUG-31-224
28,0 1.D. | INNER CONDUCTOR ADAPTER  76,91.D.
BODY COOLANT FITTINGS A !
Gt L LL3_M 33,4 0.D. / SUPPLIED wn(')»:};/:;gsm 74,0 0.D.
s i _ TRANSFORMER
ines 4 g gaz4 A
e = (52T = i | e L | s | R B0
3 3143 | 7,9-18 TAP
465,1 : DEEP (8)
B C.OFG. (l:JBoEFAGND | 12,7 4381 L—12,7;E0.4
MAGNEI MAGNET 5 B 297.6
| S ¥ 2826 50.8
1621,6 L 1397 SLEEVE AND
e DE I o R l_—{» — — —1143 HOSE CLAMPS
Y 4 SUPPLIED
813.2 s o _AIT e 1 \ WITH VA-1954A
7132 [L—fF———-— - —_ = — |- 62 5 1916 1945 SECTION
572,7 R T e i —L 10 REF. /
o = e 76,2 HEX. SOCKET
e B35 381 HEAD (5)
2580 ‘ e TURNER DRIVE DETAIL.
o SR e TAP (2)
100,4 /' |
A 4 v 127,0
1 |_—FELECTRON GUN 193,7 L
96,8
200,0 MAx. TUNER (5) OPTIONAL \MODULATING ANODE J v
v LEAD (RED)457.2LONG “175 8 o 127 L
HEATER-CATHODE 'L‘-1 e
190,5

12

190,5 L;\HEATER

LEAD (YELLOW) 457,2 LONG

q’4

VA-954B

DIMENSIONS ARE IN MILLIMETRES



ovutline drawing of VA-955AB
iInVA-1955 A electromagnet

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

BODY

COOLANT
TUBE GROUND 6,4-20 STUD OUTLET ‘\

=

LIFTING EYEBOLT (2)

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
OUTLET BUSHING-AN3420-12
4~ INLET

\ TR R ELECTROMAGNET
4+~ MATES WITH UG-21 D/U HEGETEACEE
PIN [CONNECTION
5334+00—64 5144 381 : § gkt il AC | e awe
B.D | ELECTRO-
196,9 : MAGNET
v Nk #8 AWG
A i | N—CANNON RECEPTACLE SNNOAECEACE
T e ] b sl CA06AQ24-20P-F9-A105
I
i COC;LSA:'; T’:';ETZ _/ 3.2 —-] |€282,6£3,2 PIN | # CONNECTION
= - 94,4 —f—>1¢—330 20— AB |JUMPER Z16AWG
50,8 > C.D [JUMPER #16AWG
r_ - 9,5x45° 2762  FLEXIBLE E |BODY (GROUND)
CHAMFER |«—255,6 > RUBBER F.G |COLLECTOR,
BOOT CONNECTED IN
SECTION A-A (TYP) PARALLEL
‘f f H,J | CHROMEL-ALUMEL
—152,4 THERMOCOUPLE
o 254,0 CONNECTIONS
5,97 | l|l iz K,L |ARC DETECTOR
| i TEST LAMP
COLLECTOR
f I
COOLER COLLECTOR CQOLANT
| / FITTING MATES WITH
HANSEN LL6-H31
1 ARC DETECTOR TRANSMITTER END
SENSORS MATE WITH STANDARD 3-32 E.LA
619,1 AMPHENOL STRAIGHT TRANSMISSION LINE
PLUG-31-224 50 OHMS.
| 1.D.
BODY COOLANT FITTINGS 28.0 INNER CONDUCTOR ADA 76,9 1.D.
MATE WITH HANSEN LL3-H21 == ’ Db, SUPPLIED WITH VA 19854 |\ 74.00.D.
¥ T OUTPUT \
A A 762 | lHANSFORMER‘
200,0 —E:B ek i
5 4 =
C.OFG. e _l_
A 3429  TUBEAND B ————— 7} 1238 2572
C.OFG.  MAGNET + —— — 1143}—1397Y 12,7404
MAGNET —y . L 5
—_—————m == = ~ g
14141 ] =5 T 2826 —50,8
___________ = _l "~ 76,2 SLEEVE AND
241,3 HOSE CLAMPS
[ 7,9-18 TAP SUPPLIED
604,8 e = DEEP (8) | WITH VA-1955A
e S S i e
529,4 - — — SECTION
6,4 I B-B
4219 i 38,1 L409 /
| 7,9 HEX. SOCKET HEAD (5)
311,2 | 6.4-20
TAP (2) TURNER DRIVE DETAIL.
200,8 l
l g il
91,7 |
y Y f ¥ | 127
] ) ELECTRON GUN 1937 7T
1937 | T MODULATING-ANODE J_:L
v : ! LEAD (RED) 457,2 LONG jﬁ'—1 75 F 5 1270 a8
ot [ HEATER-CATHODE [165,1
TUNER (5) OPTIONAL _jl 165,1 LEAD (WHITE) 457,2 LONG l€-190,5
190,5 HEATER Uit

DIMENSIONS ARE IN MILLIMETRES

LEAD (YELLOW) 457,2 LONG,

%3




Among other brochures which are
available from EM/-Varian Ltd are:

Reflex Kiystrons and Cavities
Ceramicsin Electronics
Microwave Products and Ceramic
Components

High-power Microwave Tubes
Low Noise Travelling Wave
Amplifiers

Introduction to Dither Tuned
Magnetrons

Introduction to Coaxial
Magnetrons

Introduction to Pulsed Crossed-
Field Amplifiers

Solid State Microwave Products

EMI-Varian Ltd.
One of the EMI Group of Companies
Hayes Middlesex England

Sales enquiries
Telephone:01-573 555656
Telex: 28828

Cables: EMIVAR LONDON

General enquiries
Telephone:01-573 5525 or 3888
Telex:22417

Cables: EMIVAR LONDON




