VA-946C
VA-947C
VA-948C

CW KLYSTRON AMPLIFIERS
470-890 MMz

DESCRIPTION

VA-946C, VA-947C, and VA-948C are five-
cavity, vapor-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 32.5 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 45dB at
peak-of-sync with very low drive power. The
modulating anode 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 electro-
magnet 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 --
Up to 32.5 kW peak-of-sync visual output
and 7 kW aural ouiput 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.

Ample Bandwidth --
One-dB bandwidth is at least 8 MHz over the tuning range. Output power will not vary more than
+ 0,5 dB over the range of -1 MHz to +5 MHz from visual carrier frequency and over the power
levels from white to black,

Vapor Cooling --
Reduces equipment size, noise, and cost,

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,

Long Life —-
Rugged impregnated cathode and an integral Vaclon® pump,to maintain a high vacuum, assure long
tube life.

2104 3/70 Printed in U.S.A.

s T e e e s I B A A U I R T Y Y o {2t S e G T S R T R A s L o L PR T SRR S
varian/palo alto tube division/301 industrial way/san carlos/california 94070



VA-946C, VA-947C, VA-948C
GENERAL CHARACTERISTICS *

ELECTRICAL PHYSICAL

Frequency Range .......a.s .. 470 to 890 MHz Dimensions ......covaven See Outline Drawing
VA=94BE asinns s easiosnies 470 to 566 MHz Weight, approx....... R e 350 1b
NA=RETE v soinizmas v ... b66 to 698 MHz Mounting Position ............. Cathode Down
VASQABRE ;. vvvvvns coaswmnss 694 to 890 MHz Cooling , .uvvvnnns Water Vapor and Forced Air
Heater Voltage .....vovvuuens 7.0t07.7T V Collector Water Flow, min .... 1.5 gal/min
Heater Current, typ ..ovvverrnnnnecns 17 A Body Water Flow, min ........ 2.0 gal/min

Heater Warm-up Time, min .......... b min Body Pressure Drop,
Focusing ....vivvvians vesssees . Electromagnet at min flow, max ..... RE R 40 1bf/in®
Inlet Temperature, max%............ 70 °C

Air Flow, free delivery ....... 50 ft*/min

OPERATING CONDITIONS AND RATINGS **°

Typical  Maximum
Operation  Ratings

Frequeney, visual ........... T s NN, e, . o, s 20T 519 --- MHz
Output, saturated .....ovevevnrsrrenesrsescassnnnasssrarrens 37.5 -—— kW
Output, peak of BYNC .cceviervvsnvsseronososrsnnnans 32.5 -—— kW
IPAL o ivicinisisi s vareis Siaa s aes T T S 105 -—— kKW
Drive Power, peak=of-5yNC ....ivvvvsnassasrssrsssrssssas SR A L 600 -——= mW
AR PRARC OISO v oo arsTes el e s RO VR SR 07 6 S o mab e S 48 --- dB
Efficiency, saturated.......oovvevunnns YRR SO SO ) 35.6 -—— %
Efficiency, peak—-0f—S¥NC . .uuve e nrnenrrneneesoosenencnensnesenenansns 30.8 -— G
Bandwidth, 1-dB............ G S s e s R R i 8 --— MHz
Bearm Volfage ..o iidsimssvvv i e R ST 19.5 21 kVde
BEATN BUBEEIE < ami o o evamow s v s e i s e W e s e e g o e b 5.4 6.1 Ade
Body Current........... R N R SR W T R 50 150 mAdc
Modulating Anode Voltage ... cvvvu i iirnnreasirssrionrsassssanssssssesnns 19.5 21 kVde
Modulating Anode Current ........... g m R e s e TR m e T ST e 1.5 10 mAde
Focusing Current . aucissi s isaiissitasscnssEsmas s R T e Fa P e 28 32 Ade
Load VEBWR .civaisvemssie v et iess R R TR e R A A e A ki [ B 1.5:1
Collector TeIPeratire® . ..y s e s ese s osis oiis s ssesinseessssanis 105 145 °C

ELECTROMAGNET, vA-1953B, VA-1954A, VA-1955A

Total Power, max Cooling
WOTERES v wvinmwsn vvana v assrsa o vsm s s 145 Vdc Water Flow, min ......... vee. 2.0 gal/min
CUEEENE o sisscns s noas srenmiazeieg s . 32 Ade Inlet Temperature, max....... 70 °C

Dimensions ............. .. 20,25 diax 39 in Pressure Drop,

Weight, Max ...oovivvinrnneinnennnn 650 1b at min flow, max ,.......... 35 Ibf/in®

NOTES:

1, Characteristic and operating values are based on 3. Typical operation assumes an 85% peak-of-sync/power
performance tests. These figures may be changed ratio. Other ratios can be used depending upon the
without notice as a result of additional data or product degree of linearity required,

refinement. Consult Varian before using this infor-

mation for final equipment design. 4, The collector temperature is monitored by the chromel-

alumel thermocouple attached to each tube at the point
2. Ratings should not be exceeded under continuous or indicated on the outline drawing.
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 wvariations so that the
ratings will never be exceeded.

For optimum performance, the water inlet temperature
should be maintained within 5 °C of the coolest practi-
cal value.
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VA-946C, VA-947C, VA-948C
OUTLINE DRAWING
VA-946C IN VA-1953B ELECTROMAGNET

VACION PUMP TIP
EXTENDS 4.500

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

ELECTROMAGNET RECEPTACLE (TOP OF
ELECTROMAGNET) MATES WITH PLUG,
MS3106A—22—45;CABLE CLAMP, MS305TA~2; AND
BUSHING—-AN3420—12

LIFTING EYEBOLT (4)

ELECTROMAGNET COOLANT FITTINGS
MATE WITH HANSEN B3—H2! (BOTTOM

OF ELECTROMAGNET)
BODY
COOLANT Y,
TUBE GROUND 1/4—20 STUD-\ OUTLET

~ 5 v OUTLET
INLET
\ 24 RF INPUT, TYPE N MATES WITH UG—2] D/U
2] oloo
! I 1|
+.000 20250 15000 A 5.812 ELFEEcEET"L%?}ET
—250 | PIN] CONNECTION
7y A,C[JUMPER
7750 | ' 16 AWG
| B.D ELE%TROU
- = . MAGNET
;i:‘“ ~—CANNON RECEPTACLE
i i T NN A CAOBAQ24—20P—F9—AI05 8 AWG
BODY COOLANT INLET 1.125
5/16—18 TAP (2) il A ®.[25 ™ CANNON RECEPTACLE
SEARE M Rl s
(a-2.000 - | PIN | (
248 X457 CHAM A,B | JUMPER 6 AWG
ls—8.062-] .0 JUMPERTI6 AWG
| ,~FLEXIBLE RUBBER BOOT E__| BODY (GROUND}
R
SECTION A-A (TYP) = I F.G ggﬂhgg'_lr_gg.m
. | PARALLEL
: 6.000 |QR_‘OQO H,J | CHROMEL-ALUMEL
_ ’ oy : EF. | THERMOCOUPLE
234 -,-—-i—ﬁ 06 | CONNECTIONS
] | K,L | ARC DETECTOR
— l TEST LAMP
! COLLECTOR COOLER
I /_ COLLECTOR COOLANT FITTING MATES
WITH HANSEN LL6—H3I
COLLEGTOR COOLANT | ~ ARC DETECTOR SENSORS STANDARD 5 s END
FITTING MATES MATES WITH AMPHENOL TRANSMISSION LllhiE.
WITH 1/8-27 MPT STRAIGHT PLUG 31—224
20312 (LoCATED ABOVE BODY
COOLANT OQUTLET)
S CEELART ETEANGS fm | 1102 1.OY. INNER CONDUCTOR ADAPTER  3.027 LD.
| WATE WITH HANSEN LL3 -2l 1,315 0.0. SUPPLIED WITH VA-19538 3,125 0.0,
OUTPUT LOAD
i i 2 —;  COUPLER
3.281 c.a....n..
NS p— | | }
; %rbar-rg > B —5/16-18 TAP L 55
MAGNET | .500 DEEP (8) 17.250 - =+ 0I5
i sl ~ 11718 REF.
66.937 1 R e _L — L |25Z 2.000
TUBE AND o e - {4500 - SLEEVE AND
MAGNET * r HOSE CLAMPS
e = SUPPLIED
35.000 B R | —— T ] -{—a.000 WITH vA—I9538
£ B o S— s _fz-L 3.000 7656
27.688 S LG T
19938 T —ffe———|— 250 1.500
SECTION
12.281 B-B
l 4.%56 I
Y 1,000 DIA.
3.813— il § 800 REF.
7.625 T .312 HEX. S0CKET
nrx [ ’ HEAD (5)
K !l 5.000 el Liss
688 B it N
— = 7500 f|e— DIMENSIONS ARE IN INCHES




VA-947C IN VA-1954A ELECTROMAGNET

VACION PUMP TIP

e
RO—
LIFTING EYEBOLT (4) t‘:g;NA%Tﬁ?ﬁEEET‘:gEH
ELECTROMAGNET COOLANT FITTINGS &
MATE WITH HANSEN B3—H2! {BOTTO CONNECTOR 924—-0022
OF ELECTROMAGNET) ELECTROMAGNET RECEPTACLE (TOP OF
cooum ELECTROMAGNET) MATES WITH PLUG,
2 soo MS3I06A—22—45;CABLE CLAMP, MS3057A—12; AND
TUBE GROUND 1/4—20 STUD s oan
OUTLET
INLET
\ mﬁ -RF INPUT, TYPE N MATES WITH UG—21 D/U
ELECTROMAGNET
21.000 RECEPTACLE
To0y 20200 KO0 5 5.812 FiN] CONNECTION
. IR A,C|JUMPER
7750 A #1g AWG
B.0|ELECTRO -
l 3 q MAGNET
/,/"" e i Al [-—CANNON RECEPTACLE 8 AWG
— Dty CAO6AQ24—20P~F9—AIOS
BODY COOLANT INLET -
5/16—18 TAP (2) "250_"1 = xi25 CANNON RECEPTACLE
3.718—= s=le—13.000—=| CAOBAQ24-20P-F9-AIOS

PIN | CONNECTION

22,000 i iy AR | JUMPER #16 AWG
e 8,062+ C.0 | JUMPER %16 AWG
/—FLEXIELE RUBBER BOOT B0DY_(GROUND)

E
SECTION A=A (TYP) — o ESthﬂEE'm
T PARALLEL

|-n—.—‘— 6.000 §| 10.000 Hu | CHROMEL-ALUMEL
' | REF. THERMOCOUPLE

23“'* _5405 r CONNECTIONS |

| l K.L| ARC DETECTOR

i TEST LAMP

I

' COLLECTOR COOLER
/~COLLECTOR COOLANT FITTING MATES
WITH HANSEN LL6~H3I
COLLECTOR COOLANT—~_ | -ARC DETECTOR SENSORS
FITTING MATES MATES WITH AMPHENOL TRANSMITTER END
aoaiz  VITH 1/8=27 MPT / STRAIGHT PLUG 31-224 STANDARD 3-1/8 E.LA.
: géjé:ﬂﬁ_lg ég.lgL\.féET?ODY y TRANSMISSION LINE —
- . 1.102 1.0 INNER CONDUCTOR ADAPTER  3.027 a.n./
m?ré ?ﬁ-?'ﬁAHTNg'ETNTLNLG3S_L22}1 : 1.315 0.0 SUPPLIED WITH VA-I9544 \ 3.125 o.n]
- OUTPUT LOAD \ /
e e L COUPLER N
B 3.281 j-ﬁ-&
- _ L
5 18,312  14.500 C.OF G. —~5/16-18 TAP |_ Wan
GEe TREAP Sodseestm|  rz00 2%
1.718 REF. |
. ++ - = ] = \91.A—||.|25Z 2.000
MAX 4 l— — |- 4500 — SLEEVE AND
S ey e S S 5} HOSE CLAMPS
| SRR : SUPPLIED
32.015 1 - —=] le———|—4.000 WITH VA-I954 A
smas (sl s sea - - | fe————]—3.000 7656
22.546 -———“-—-"-——L
- - ¥ SECTION
16.343 —{fs———————[—.230 1.500 B-B
10.156
3953 l 1.000 DIA.
' [} REF.
: g .312 HEX. SOCKET
ﬁzxs s | HEAD (5}

DIMENSIONS ARE IN INCHES



OUTLINE DRAWING

VA-946C, VA-947C, VA-948C

VA-948C IN VA-1955A ELECTROMAGNET

LIFTING EYEBOLT (4)

ELECTROMAGNET COOLANT FITTINGS
MATE WITH HANSEN B3-H2| (BOTTOM

OF ELECTROMAGNET)
BODY
CODLANT
TUBE GROUND I/4—20Q STUD—\ QUTLET

T N

A

VACION PUMP TIP
EXTENDS 4.500
ABOVE ELECTRO-
MAGNET,MATES WITH
VARIAN HI-VOLTAGE
CONMNEETOR 924-0022

II(—ELECTROMAGNET RECEPTACLE (TOP OF
|/  ELECTROMAGNET) MATES WITH PLUG,
MS3106A—22—45;CABLE CLAMP, MS305TA—12; AND
( BUSHING=-AN3420-—[2
OUTLET

INLET
RF INPUT, TYPE N MATES WITH UG—2!1 D/U

ELECTROMAGNET
RECEPTACLE

PIN| CONNECTION

21.000
=+.000 ———
~ 250 :
|
| T.750
1
I j____ i__—'_—
-
T L e
BODY COOLANT INLET e
5/16—18 TAP (2)—//
la—2.000

~~3/8 X 45° CHAM

3

SECTION A-A(TYF)

6 000

234 6 406

AC|[JUMPER
|6 AWG
ELECTRO -
MAGNET
*8 AWG

B,.D

B
~—CANNON RECEPTACLE
CAQBAQ24—20P—-F2-AIOS

CANNON RECEPTACLE
CAOBAQ24-20P~-F3—-AI05

PIN | CONNECTION
A.B | JUMPER #16 AWG
C,0 | JUMPER ¥ 16 AWG

E | BODY (GROUND]
F,G | COLLECTOR,
CONNECTED IN
PARALLEL
CHROMEL-ALUMEL
THERMOCOUPLE
CONNECTIONS
ARC DETECTOR
TEST LAMP

HJ

KL

}— |

CUL.LECTGR COOL&NT
FITTING M

WITH I/8— 2? MPT
(LOCATED ABOVE BODY
COOLANT OUTLET)

20.312

/
/

COLLECTOR COOLER

COLLECTOR COOLANT FITTING MATES
WITH HANSEN LLE—H3I

ARC DETECTOR SENSORS
MATES WITH AMPHENOL
STRAIGHT PLUG 31—-224

TRANSMITTER END
STANDARD 3-1/8 E.LA.
TRANSMISSION LINE

|
1.102 1.0}, INNER CONDUCTOR ADAPTER  3.027
| BODY COOLANT FITTINGS (2) =
| ROy SrdnAil L TNes (el 1,315 0.0.] SUPPLIED WITH VA-I9554 3|25
OUTPUT LOAD
‘ I — S & COUPLER
| ” ‘ 3.000 =
B e IR it 4
| oseq egmeeges [0 [ 17 roges i
J MAGNET MAGNET T — —[—4.500 # e - +.005
[ | ) S I (T = = a2s X ;
; AA—11125 2.000
52000 —34.000 9500
Max | | |y _ _ _ _ _ _ _ _ ] I J ~—_ [ 3000 ’ /iSLEEVE AND
i ' \ HOSE CLAMPS
| | SUPPLIED
[ = s = ~—5/16—I18 TAP WITH VA—I955A
23.|B|2 _+_ _ _|__.500 DEEP (8B)
20.843 __—_'|’-;_L s 250— = +
16.594 | 1.500
______ I |
12.250 : ~—1/4-20 TAP (2)
SECTION
B-B
7.906
. 3.153 '
v ¥ 1.000 DIA,
i 4 500 REk: 312 HEX. SOCKET
7.625 | 11 HEAD (5)
MAX 3.812 E'_{
i ] [y
BS?’—J -i"[ 5.000 I-L- L.13? 2)
—= 7500 |e— DIMENSIONS ARE IN INCHES




