VA-853A/B
VA-954A/B
VA-935A/B

CW KLYSTRON AMPLIFIERS
470-890 MHz

DESCRIPTION

VA-953A/B, VA-954A/B, and VA-955A/B are
five-cavity, wvapor-cooled klystrons for use as
final amplifier tubes in both visual and aural
sections of UHF-TV transmitters. When used
in the visual socket, each tube will deliver peak-
of-sync output of up to 58 kilowatts over its
tunable range, These three klystrons cover the
frequency range of 470 to 890 megahertz in three
consecutive segments. Gain is at least 47.6 deci-
bels, permitting optimum performance with
very lowdrive power. A beam control electrode
enables each tube to operate also 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 in its magnet.
Installation is simplified by rollers on the tube
body which engage tracks in the electromagnet.

FEATURES

High Power --
OQutput up to 58 kilowatts for reliable, long-
life performance.

High Gain --
Gain of at least 47.6 dB produces an out-
put of 55 kW with less than 1.00 watt of
drive power.

Ample Bandwidth --
One-dB bandwidth is at least 8 MHz over the tuning range.

Vapor Cooling --
Reduces equipment size, noise, and cost; only 2.0 gal/min collector water flow required.

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 ismade easy by rollers on the tube which mate with channels in the electromagnet.
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YA-953A/B, VA-354A/B, VA-955A/B

GENERAL CHARACTERISTICS®

ELECTRICAL PHYSICAL
Frequency Range ............ 470 to 890 MHz Dimensions ..... +vs.4+. See Outline Drawings
VA-953A/B.........c.uu.... 470 to 566 MHz Welght, SPPTOX. - v caasss vamn s 220 1b
VA-954A/B. .. .coviinnnnn. 566 to 698 MHz Mounting Position ........ «+... Cathode Down
VA-955A/B. . ceiennnncnnn. 694 to 890 MHz Cooling ......... Water Vapor and Forced Air
Heater Voltage ............. . 7T.0t07T.TV Collector Water Flow, min .... 2.0 gal/min
Heater Current, t¥yp .....vvvvevnvens 18 A Body Water Flow, min .,...... 2.5 gal/min
Heater Warm-up Time, min .,....... 5 min Body Pressure Drop,
FOCUSINE . v vve e iennnnennnnn Electromagnet at min flow, max ............. 60 Ibf/in®

Inlet Temperature, MaX ....vvveeen.. 70 °C
Air Flow, free delivery ......... 50 ft*/min

OPERATING CONDITIONS AND RATINGS ™* Typical Maximum
Operation Ratings

PragUencyy, VISl ¢ cusamis s inaisin sarg s R S R R R TR 519 --- MHz
OUEOUE; DORAR-OTBYI0D ¢ & e sivm s 6iomm s ms e s 6 S s e o o i w0 58 --—— kW
Drive Power, peak-of-sync .....ccveenvenn 700 --- mwW
Gain, peak-of-SyNC .. ...cuutnernirernienearacnncsarrnannaraeanannass 49,2 --—- dB
Efficiency, peal-of-8YN0 iiicsiiivivaeisininrivsvniasssssinesaivessaie 31 ==
Bandwidth, 1-dB........... SR e e SRR SV R SRR 8 --- MHz
Beam Volfage ........ccvevvinennns R R 24 25 kVde
Beam Current . .....oveeeenonnrnncearesnenasarancsassonananasnnnnnns 7.8 8.3 Ade
Body Current..... e T S N~ W S L T N—— 75 250 mAdc
ModiAnode VOltage wiusmiaiedmisidmsiaddimoidiaisiisinasvais 24 25 kVde
MoG Anode Carront: ;o e o i e s oo ey s i e Sy TRt e 1.5 10 mAdc
Focusing CUurtent oo e s saiiessovssennsness 30 32 Adc
Load VEW R it in st rensronnrsaonansnssnsssonsonnnnns RNV - .| 1 i1 § 1.5:1
Collector Tomperahume™ o« o o o vssme s samsohs i oo 5basd s soiiesssis 130 145 °C
ELECTROMAGNET, vA-1953A, VA-1954A, VA-1955A
Total Power, max Cooling

Voltage ....... R Ry 150 Vde Water Flow, min ............. 2.0 gal/min

Current .....ovvveevrrennrrersssss 32 Ade Inlet Temperature, max ............ 70 °C
Dimensions ............. See outline drawings Pressure Drop, ......
Weight, MAX ...vveeersesreesssssss 590 1b at-min flow, a% «waveaviae o 35 1bf/in?

NOTES:

1. Characteristics and operating wvalues are based on
performance tests, These figures may change without
notice as a result of additional data or product refine-
ment. Consult 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 limi-
tation and simultaneous operation at more than one
rating may damage the tube. Equipment design should

limit voltage and environmental variatiens 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.

5, For electromagnet VA-1955A, the maximum current is
30 Ade,



YA-953A/B, VA-954A/B, VA-955A/B
OUTLINE DRAWING
VA-953A/B IN VA-1953A ELECTROMAGNET
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LIFTING EYEBOLT (2)

VA-953A/B, VA-954A/B, VA-955A/B

OUTLINE DRAWING
VA-354A/B IN VA-1954A ELECTROMAGNET

ELECTROMAGNET COOLANT FITTINGS
MATE WITH IMPERIAL 3/8 |.D. FLEX

HOSE C406 (BOTTOM OF
ELECTROMAGMNET)

BODY
COOoL. F\
QUTLET

TUBE GROUND L/4=20 STUD—\

\M.CIOHOFUMP TIP EXTENDS 4.500
ABOVE ELECTRO— MAGNET,MATES WITH
VARIAN HI-VOLTAGE CONNECTOR 924—002Z2

ELECTROMAGNET RECEPTACLE (TOP OF
ELECTROMAGNET) MATES WITH PLUG,
MS31064—22-4S,CABLE CLAMP,MS3057A=12, AND
BUSHING—AN3420—i2

INLET
F INPUT,TYPE N MATES WITH UG—21 D/U
21.000 !
+000 20250 15000 | 5.812 EL&E;ES-H‘&?_:ET
' 1 PIN] CONNECTION
7750 A.C[JUMPER
E =16 AWG
~d B.D|ELECTRO-
~—CANNON RECEPTACLE MAGNET
- CAOBAQ24—-20P—F9—AIO5 = 8 AWG
BODY COOLANT INLET—" - D
5/16—18 TAP (2) ) | : : CANNON RECEPTACLE
1718 | 13.000 CAD6AQZA—Z0P-FI-AI0S
PIN | CONNECTION
.000 3/8 X 45° CHAM le—10.875 —= A,B | JUMPER = 16 AWG
C.D [ JUMPER=
[+—10.062—+ E | BODY (GROUND)
FLEXIB E RUBBER BOOT F.G | COLLECTOR,
SECTION A—-A (TYP) pc.nD::EEEED N
H.J | CHROMEL—ALUMEL
|-—-k 6.000 10,000 THERMOCOUPLE
34— 6.468 CONNECTIONS
| | K,.L| ARC DETECTOR
1 TEST LAMP
T COLLECTOR COOLER
/ COLLECTOR_COOLANT FITTING MATES
WITH HANSEN LL& —H3I R
END
1 ARC DETECTOR SENSORS STANDARD 3.1/8 ETA
MATES WITH AMPHENDL TRANSMISSION LINE
24.43F STRAIGHT PLUG 31-224 50 OHMS
@ 1.102 | DY), INNER CONDUCTOR ADAPTER 3.
BODY COOLANT FITTINGS (2) JE g
ek R ol 1315 0.0 SUPPLIED WITH vA-19544 3,
OUTPUT
P 3 f 1 TRANSFORMER
i
B l El 3 281 a2
e
8 (I:agFIEG Iz‘?gasech?age' L —5/16—18 TAP L_ 500
E ; 4 > ;
MAGNET  MAGNET : SRS ‘ﬁ]ﬂa IT.250 +=D15
7 - it - _— fLmzs {a={— 2.000
63.844 7 =
500 SLEE\I’E AND
Lty = B | - P 4.5*00 5800y HOSE CLAMPS
1 SUPPLIED
2o s —— 1 WITH VA—I954A
32.015 7 — —ao00 }
SECTION
28.078 _— e e ] = g — 32.000 TB56
22.546 1.000 DIA.
| REF.
312 HEX. SOCKET
16.343 HEAD (5)
TUNER DRIVE DETAIL
0456 = [~ 1/4-20 TAP (2)
3.-9:—53 /r [ *"_'__'__%H-____JI
500
Tk CLESTRONEUN 7.625 ALt
7.875 g MAX 3.812
er '52'4?3,,,1";_’ ‘%QE | MODULATING —ANODE § '
B LEAD (RED) I8 LONG ear—¥ M 5900 T8 197 (2)
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DIMENSIONS ARE IN INCHES 18 LONG VA—-954B



VA-953A/B, YA-954A/B, VA-955A/B

OUTLINE DRAWING
VA-955A/B IN VA-1955A ELECTROMAGNET

VACION® PUMP TIP
EXTENDS 4.500

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

ELECTROMAGNET RECEPTACLE (TOP OF

LIFTING EYEBOLT (2)

ELECTROMAGNET CODLANT FITTINGS
MATE WITH IMPERIAL 3/8 |.D. FLEX
HOSE C40€ (BOTTOM OF
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} F !
L COLLECTOR COOLER
| / COLLECTOR COOLANT FITTING MATES
| /WITH HANSEN LLE-H3I|
i ARC DETECTOR SENSORS
| BAISATEAMIERD  oTRmeMTTeR
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B
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DIMENSIONS ARE IN INCHES



