8904

4CX350FJ

e TECHNICAL DATA

RADIAL BEAM
POWER TETRODE

The EIMAC 8504/4CX350F] is a compact radial-beam tetrode
with & maximum plate dissipation of 350 watts, intended for Class
AB linear rf amplifier service. The tube has rugged internal con-
struction features.

The 8904/4CX350F] may be used as an exact replacement for
the 8322/4CX330F in most applications, requiring only minor circuit
adjustment and retuning. The tube has improved intermodulation
distortion characteristics. It contains a 26.5 volt heater, and is
recommended for new equipment designs.

GENERAL CHARACTERISTICS!
ELECTRICAL

Cathode: Oxide-coated, Unipotential

VBHEEE wivnisusmsswimsswenidnes se-e. 265:13 V¥

Current, at 26.5 volt® v v v v v v v vt e b e e a s 0.65 A
Transconductance (Average):

lb=150mAdE s viswsnusvsvemmsnivsnoswsman CEWmEmEREEA -+ - 22,000 pmhos
Amplification Factor (Average):

Cridto Sereen o .o v v v i i i i e et a e s S g R R E B R B R M 5§ 17
Direct Interelectrode Capacitances (grounded cathode) 2
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ol IR ciee... 0.085 pF

1. Characteristics and operating values ara based on performence tests. Thase figures may change withou! notice as
the rezult of additional data or product raflinemant. EIMAC Division of Varian should be consulted befora using thia
infarmation for final equipment deslon.

2. Capacitanca valuss ara for # cold tuba B3 measured in a spacial shieldad fixture in accordaneca with Electronic Ins
dugtrien Aggoctation Standard RE-191,

MECHANICAL
= .+ Special 9-pin, JEDE(: B8-236
Recommended Air-System Socket ... .......... BY R E R § R »«.-. EIMAC SK-6C0 Series
Recommended Air Chimney « & o v v v o r s v m s bt st mn bt e mnmnennn EIMAC SK-6C0 Seties
Maximum Overall Dimensions:
LENEth v i s e mas Me @ o e oiv i i G s 0 s S e s R s W mes §8 9 Ep e 2.46 in; A.59 mm
Diameter. . . o . v o v v v e v e mn e n fh e e s e e e e n e s w e aaas 1.8410n; 41,65 mm
Operating Position . . . v v v vnrevinninnne. .. W E R R R R R R B R & EPW B R ¥ 4 «. Any
Cooling :weswvmevswsn: I GG I WL P s aaan s e .. Forced Alr
{Effective 9-1-71) @& by Varian Printed in 13.5.A.
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8904 /4CX350F)

Net Weight (Approximate) . ..............
Shipping Weight (Approximate). . . . . e

Maximum Operating Temperature:

Anode Core and metal/ceramic seals . ... .

........ SR R B E A 40z; 112 gm
.......... s ersa.. 1.61b; 3.5 kg
N LT 1 1Y T 250°C

RADIO FREOUENCY LINEAR AMPLIEIER
GRID DRIVEN
Class AB1

ABSOLUTE MAXIMUM BATINGS:

DEC PLATE VOLTAGE + v v v v vw v ann . 2500 VOLTS
DC SCREEN VOLTAGE . . ... ....... 400 vOLTS
DC PLATE CURBENT . .. v v v v v v v v v 300 MA
PLATE DISSIPATION . .. ... ... - ... 360 WATTS
ECREEN CISEIPATION ... ..o v v vr 8 WATTS
GRID CURRENT . . o v o i we e ns 2 Ma

1. Adjust 1o specified Zero-Signal Plete Currant.
2. Approximate value.

TYPICAL DFERATION (Frequencies to 30 MHz)
Class AB1, Grid Driven, Peak Envelope or Modulation
Crest Canditions

Plate Voltege ... ......... 1400 2200 Vdc
Screen Voltage . . .. ... ..... 300 400 Vdc
Grid Valtage 1. .. ... ...... -14 18 Vde
Zero-Signal Plate Cutrent . . . . . 80 100 madc
Single-Tone Plate Current. . . . . 165 227 mAde
Singla=Tone Screen Current 2, , | -] midc
Usaful Output Powar3 . . ... .. 100 250 W
Resonant Load Impadance. . . , | 3500 5000 02
Imtermodulation Distertion 4

Ird Order Products . .. .. .. -45 -40 dB

Gth Crder Products . . ... .. -60 =45 dh

3. Power delivared to the load,
4. Tha IMD products are referenced againgt onn tone
of a two-equal-tone signal,

MOTE: TYFICAL OPERATION data is cbtained from diract measurement. Adjustment of the rf grid voltage to abrain the
spacified blas, screan, and plate valtages is assumed. |f this procedura (s followed, thera will be little varia-
tion in owtput power when the tuba is changed, evan though thare may be some wariation in Screen current,
which is incidantal and which will very from tube to tube. These current variations cause no difficulty 8o long
ag the circuit maintlina the currect screen grid voltage in the presence of tha variations in currant.

RANGE YALUES FOR EQUIPMENT DESIGN ‘ Min. Max.
Heater: Current at 26.5volts .. ... ... ... ot viiinenver.aa, 050 ORL A
Interelectrode Capacitancesl (grounded cathode):
71, [ R g DR BN R W A P E 20.0 24.0 pF
Cout ... v st ii ettt Ewmnems 5.6 6.2 pF
8 i aa e ---  0.034 pF

APPLICATION

MECHANICAL

MOUNTING - The 4CX350F] may be operated
in any position. An EIMAC Air-System Socket,
S5K-600 series, or a socket having eguivalent
characteristics, is required. Sockets are available
with or without built-in screen bypass capacitors
and may be cbtained with either grounded or one
grounded cathode terminals. Air chimneys are
also avajlable for these sockets, including a unit
which securely clamps the tube into plare in the

socket for applications wherse environmaental
stress is anticipated.

COOLING - Sufficient cooling must be provided
for the anode, hare seals, and body seals to
maintain operating temperatures below the rated
maximum wvaive. Air requirements to maintain
seal temperatures at 225°C in 509C ambient aic
ate shown. These values apply when the E)MAC



voltage condenszers whenever accesgs doors are
opened, Interlock switches must not be bypassed
or "'cheated' to allow operation with access
doors open. Always remember that MIGH VOLT-
AGE CAN KILL.

PIN Mo, 1. SCREEN GRID
PIN No.2! CATHODE

PIN No.3. HEATER

PN Na4. CATHODE

FIN No.5.  LC. DO NOT USE FOR EXTERNAL OONNECTION

PiN_hos:  CATHODE
PN Mol HEATER

GENTER P CONTROL GRID

8504/4CX350F)

SPECIAL APPLICATIONS - X it is desired te
operate this tube under conditions widely dif-
ferent from those given here, write t¢ Power Grid
Tube Division, EIMAC Division of Varian, 301
Industrial Way, San Carlos, CA 94070, for infor
tmation and recommendations.

OIMENSIDNAL DATA
oM. INCHFS . MILLIMET EAS
MIN. | MAX MIN MAX.
& 2.8584 2 .44 57,03 &2.39
B [8:]]] | &40 | 4089 4}.66
5 1. BIG 1.8ID 4557 A8 5
b o.¥80 a.810 18,0% =% 14
E [ o7 [ 070 | B3 | roO7
F e Laps | —- | am7|
a D.1B7 = 4 7% e —
BASE BR~23%

H {IEBEE RESIGNATIZN
4 [ o553 [ o573 | 470 | ass
K | 0280 —— | &lo | ==

NOTES.

" [_REF DIMS. 4RE FOR INFD. m:r
D AFE R 1lﬂ=-T-
Pt 10

2 [ﬂ) CONTACT SUM-

ANODE ————]
RADIATOR

SCREEN GHID ™
CI' IE!UT |

i.'.NLY}_ U




8904/4CX350F)

4CX35Q0F] is 8.0 watts, and the seteen input
power should be kept below that level, The pro-
duct of the peak sereen voltage and the indicated
de sereen current approximates the sereen input
power except when the sereen curcent indiecation
1= near zero or negative. In the usual tetrede
amplifier, where no signal voltape appears be-
tween cathode and screen, the peak screen volt-
age is equal to the do screen voliage.

If tuning of a linear amplifier circuit is to be done
under single-tone conditions, extra care should be
exercised to be sure the screen dissipation rating
is not exceeded, as thiz is often the limiting
factor during this type of cperation.

Protection for the sereen can be provided by an
over-current relay and by interlocking the screen
supply =o the plate voltage must be applied be-
fote screen voltage can be applied.

The screen current may reverse under certain
conditions and produce negative currept indica-
tions on the screen milliameter. This is a normal
characteristic of most tetrodes. The screen power
tupply should be designed with this characteristic
in mind, so that the correct operating voltage will
be maintained on the screen under all conditions.
A current path from the screen to cathode must be
provided by a bleeder resistor or shunt regulater
connected between screen and cathode and ar-
ranged to pass approximately 15 milliamperes per
connected screen. A series regulator circuit can
be used only when an adequate bleeder resistor
is provided.

PLATE QPERATION - The maximum rated
plate-dissipation power for the 4CX350F] iz 350
watts, The maximum dissipation tating may be
exceaded for briefl petiods during circuit =djust-
ment without damage to the tube,

At frequencies up to approximately 30 Megahertz
the top cap on the anede cooler may be used for a
plate terminal. At higher frequencies a circuglar
clamp or spring-finger collet sneitcling the outer
surface of the anode cosler should be used.

MULTIFLE QOFERATION - Tubes aperating in
parallel or push-pull must share the load equally,
It iz good enginerring practice to provide for in-
dividual metering and individual adjustment of
the bias or screen voltage ta equalize inputs.

Where overload pretection is provided, it should
be capable of protecting the surviving tube(s) in
the event ane tube should fail.

UHE QPERATION - The 4CX3R0F] iz useful in
the UHF region. Operation at these frequencies
should be conducted with heayy plate loatling and
the lowest driving power consistent wit': satis-
factory performance. It is often preferabie to op-
erate st a sacrifice in efficiency to obtain in-
creased tube [ife.

INTERELECTRODE CAFPACITANCE - The
actual jnternal interelectrode capacitange of a
tube iz influenced by many wvariables 'n most
applicationg, such as stray capacitance to the
chaseis, capacitance added bv the sacket used,
ztray capacitance between tube terminals, and
wiring effects. To control the actual capacitance
values within the tube, as the key conponent
involved, the industry and the Military Setvices
ute s standard test procedure az described in
Electronic Industries Association Standard
R5-191. This requires the use of specially con-
structed test fixtures which effectively shield
all external tube jeads from each otlier and
eliminates apy capacitance reading to *‘groond’.
The test is performed on a coid tube. Other
factors being equal, centrolling internal tube
gapagitance in this way normally assures good
interchangeability of tubes over a period of
time, even when the tube may be made by dif-
ferent manufaciurers. The capacitance wvalues
shown in the manufacturer's technical data, or
test specifications, nermally are taken in ac-
cordance with Standard RS-191.

The eguipment designer is thereforz cau-
tioned to make allawanece for the actusl capaci-
tance values which will exist in any normal
application. Measurements should be taken with
the socket end mounting which represent ap-
proximate final layout if capacitance valies are
highly significant in the desigs.

HIGH VOLTAGE - The 4CX350F] coperstes at
voltages which can be deadly, and the equipment
must be designed properly and operating pre-
cauticns must be fallowed. Egquipment must be
designed so that no one man come in contact with
high voltages. All equipment must include safety
enclosures for high-voltage circuits and terminals,
with interlock switches to open the primsry cir-
cuits of the power supplies and to discharg? high-



voltage condenszers whenever accesgs doors are
opened, Interlock switches must not be bypassed
or "'cheated' to allow operation with access
doors open. Always remember that MIGH VOLT-
AGE CAN KILL.
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SPECIAL APPLICATIONS - X it is desired te
operate this tube under conditions widely dif-
ferent from those given here, write t¢ Power Grid
Tube Division, EIMAC Division of Varian, 301
Industrial Way, San Carlos, CA 94070, for infor
tmation and recommendations.
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