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The EIMAC 8909/4CX5000] is a compact, high-power, ceramic/
metal, forced-air cooled tetrode with a rated maximum plate dissi-
pation of 6000 watts. It incorporates rugged internal construction
features, including a megh filament/cathode.
The 8909/4CX5000] is specifically designed for exceptionally
low intermodulation distortion in radio-frequency linear amplifier
service.

GENERAL CHARACTERISTICSI

ELECTRICAL
Filament: Thoriated Tungsten
VELAEE v quermnas) eanm e vNsueest Lo+ 0,37 W
Crampart; @175 001080 o 3 00WEeE o S0 e 103 A
Amplification Factor (Average):
G RN CReR T SRR AN TR 4.5
Direct Interelectrode Capacitance (grounded filament)<
BT ool idls oo ian st Sl SR AR RER TR AR AR TR 120 pF
I8 - . P | B 1
G e s T R TR R e AT MR L G 0.7 pF
Direct Interelectrode Capacitance (grounded grid)?
DU ey i e R B T ARG | o S 56 pF
EomtiS iy Senid o SR ERNLEETRIENYN FUSne PR EES JERRE sl 21.5 pF
GBI oo v o i s wm e I SN NI &R R R T § 0.10 pF
Frequency of Maximum Rating:
T a8 W AR B R 8 100 MHz

1. Characteristics and operating values are based upon porformance tests. These figures may charge without notice
as the result of additional data or product refinement. EIMAC Division of Varion shoold be consulted before using
this information for final equipment design.

4. Capacitance valuas are for & cold tube as measured in a special shielded fixtore in accordance with Electronic In-
dustries Association Standard H5-1491,

MECHANICAL
Maximum Overall Dimensions:
Bremrpthy i Sanisiais SERRIES SRR AR SRR S 9.125 in; 23L.77 mm
PHAMBLEL . + v v me v mrsm s 4 im s wemn s wim rw e e e e e e e A4.938 iny 125,43 mm
Mot Wetohtow oo cmeas Daniieems aRieaedels s Eins PR e 4.5 1 431 kg
Operating Position . . ..ot en i i i s nnnoneannss Axis vertical, base up or down
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Maximum Operating Temperature:

Ceramic/Metal Seals or Anode COIe . . v vt v v i e v en e e e e e R 250=0
CoaliNe: s dinRaEn R AR AT SRS IR O deETEERG ieeves oe Boreed A
Base v ii i it ii et e e e L . F— ) «« « .. Special concentric
Kecommended Air System Socket © oo i oo i ii i cee s SK-300 or SK-300A
Recommended (Air) Chimney . . . o . 0 v v v i i vt ot i e Wr—. . —— . SK-306
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION [Frequencies to 100 MHz)
GRID DRIVEN Class AB 14, Grid Driven. Peak Enve lope or Modulation
Class A4 Crest Conditions
ABSOL"—IIE hmx”"“x”‘.ﬂ HATINCZ]S Flate ‘U"D[t;']ge IIIIIIIIIIIIIIIIII A0R0 Nl
) . ) Sippemn Mo apec . odos e e B00 W
U': Pl_ATE VC'LT-E'.GE Bt A NS i B TJI:]':.:' VDL'S Gri{i ".'rl_"lltﬁglil M s s o e s -1 55 “-.-"I'|I:
CHE SEREEN VALTARE. LS ivssns aud: MOLTH Zero-Signal Plate Current .o, o o o 7B made
DE PLATE.CUBRENT i singvvircea= 4.0 AMPERES e Thae P B reBrE 1BE Al
PLATE DISSIPATION +v\ vvr e, BOOC WATTS P e e e b e
SCREEM DISSIPATION . oo i v e = 20 WATTS ‘P‘e&?c o Girid U‘l:r!.t'lgef? s 140 U' '
GRID EAESIPATION & oo i iavies 75 WATTS T T el e Al ;

! Single-Tone Plate Dissipﬂtign T SRR I

1. Adjust to specified zero-signal do plate current. waeful Powse Borma (REERN i 31% e
2. Approximate value, Load |II'I;|‘}L‘:E‘|E.I:II:.'H ShEiasaaaiaiaaes 1360 41
3. Useful power is that delivered Lo the load, Intermod. Distortion Products 5
4, Referenced against one tone of a8 two egual-tone DRI oo e s -41 B

signal., B R e e i 44 di

MNOTE: TYPICAL OPERATION data are obtained from direct measurement or by caloulation from published characleristic
curves. Adjustment of the rf grid vaoltage to obtain the specified plate current at the specified bias, scroen and
plate voltages is assumed, IF this procedure is followed, there will be little varistion 0 oulput power when the
twube is changad, even though there may ba some variation in scresn corent. The screen current which resales
when the desired plate current is obtained s incidental and varios from tohe 1o wbe, This current varstion
causes no difficulty so long as the circuit maintams the correct voltage in the presence of the variations in

CLFTENL.
RANGE VALUES FOR EQUIPMENT DESIGN Min, Mazx,
Filament: Current at 7.5 volts ... .... e e ceeaes 880108 A
Interelectrode Capacitances'(grounded filament connection)
BiEyan it RTEEL ST S SRR T e s s e ea ... 1130127 pF
1) . A I e W was e e S 15 23 pF
EXpprs i Sy SaR L Ve EA R RS TR Bossmsim iy 3 === 1.0 pF
Interelectrode Capacitances ' (grounded grid connection)
Slbivaanaas BRGSO e WE eREan RS TR | 61 plF
Cout .. b S ¢ TS R 14 24 pF
8 ;) S SRR IR S NSRRI T Rl R e veas  m-= 0,16 pF

1. Capacitance values are for a cold tube as measured in a special shielded fisture in dccordance with Flectronic In-
dustries Asspciation Standard RS-1491,

APPLICATION
MECHANICAL
MOUNTING - The 4CX53000] must be aperated SOCKET - The EIMAC SE-300A Air-Svstem
with its axis vertical, The base of the tube may Socket is designed especially for the concentric
be down or up at the convenience of the cireuit base ferminals of the CHSOO0]. The use of
designer. recommended air-flow rates through this socket




provides effective forced-zir cooling of the tube.
Air forced inlo the bottam of the socket passes
over 1he tabe terminals and through sno Alr Chim-
ney, the SK-106, dplo the anode cooling lins. The
SE-300 sockel may be wsed instead of the
SH-3004, but s use will resull in & slightly less

efficient cocling system at high dissipation levels.

COQLING - The maximum temperature rating for
the external surfaces of the 4CXS000] 15 230°C,
Sufficient forced-alr cireulation must be provided
to keep lhe temperature of he anode gt the base
ol the cooling fing and the temperature of the
cetamic/metal seals below 250°C. Ses lewvel air-
flow requirements to maintain ses! temperatores
at 20070 in SOPC ambient air are tabolated below
for operation below 30 mepacyeles),

BE-A00A Snrenl SH SO0 Sookit
PAars A oo Prossurs Aor F oo Prassure
Drigsipinian VEF M [ Lryapd lngshes VEEME o Inchos
[LEdER EEN ol wedlir ) @b weatgr]
2000 7B 4 75 o4
JO0K 108 o 100 0.7
A 145 1.1 i 1.7
eI 120 1.5 145 1.8
GO0 230 240 200 2.0

Since the powar dissipated by the filament repre-
sents about 70 watts and since grid-plus screen
dissipation can, undar some conditions, ropresant
another 200 to 300 warls, allowanoe has bean made
in preparing this tabolineon for an additional 12000
wills dissipation.

At higher allitudes, higher frequencies, or
higher ambient temparatures the flow eate cust be
increased {o ghlain equivalent cooling, The flow
rate and corresponding pressure differential most
be determined individually in Such cases, usiog
maximum rated temperalures as the criteria for
satisfactory cooling.

IMPACT AND VIBRATION - The ACKIZ0OO0T ls
designed to operate under shoclk and wibeation
conditions which might disable o less rugped
tuber, Production tubes gre subjected to testing to
mnsure ability fo withstand 15 G impact &t LL mil-
liseconds duralion and 2 G vibratory acceleration
over the range of 5 to 55 Ha.

ELECTRICAL
FILAMENT VOLTAGE - The rated filament

voltage for the ACXS000T is 7.5 volts. Filament
voltage, as meassured ab the socket, should be
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maintained ab this value to obtain meximum tube
life. In no case shoubld it be allowed to deviate
by more then 5 percent from the rated saloe.

GRID DISSIPATION - The 4CX3000] contral
grid has & maximum dissipation rating of 75 watts.
Precautions sheould be observed to avoid exceed-
ing this vating. Grid dissipstion is approximately
the preduct of do ogrid current and peak positive
grid woltape. The prid bias and driving power
should be kepl near the walues shown in the
“Typical Operation'' =sections of the data sheet
whenever possible,

SCREEN DISSIPATION - The power dissipated
by Lhe screen of the 4CKS000T must nob exceed
250 walls.

Screen dissipation, in cases where there 18 no
ac applisd to the screen, 18 the simple prodoc
of the screen wvoltage and the screen current.

Screen dissipation is likely to rize {o exces.
sive values when the plate voltape, hias vollape,
or plate load are removed with filament and
screen voltapes applied. Suilable protective
means must be provided to limit the screen dis-
Sipation to 230 watts in the ewvent of circuit
failure.

PLATE [IHSSIPATION - The plate-dissipation
rating tor the 4CX5000] is 6000 warts, Plate dis-
sipation may be permitted to rise above the maxi-
mum rating during hriet periods, such as may
oceur during tuning.

RIGH VOLTAGE - The 4CX5000] operates at
woltages which can be deadly, and the eguipment
must be designed properly and operating precaou-
tions must be fellowed., Egquipment must be de-
slgned =o that no one can come in conlact with
high voltages. All equipment must include salecy
enclosures  for high-voltage circuils and lerm-
inals, with interlock switches to open the ]u"‘:mmy
circnits of the power supplies and o discharge
high woltage condensers whenever aceess doors
are opened. Interlock switches must not be by-
passed or “‘chested'’ to allow operstion with
access doors open. Always remember that 1IGH
VOLTAGE CAN KILL.

INTERELECTRODE CAPACITANCE - The
actual internzl interelectrode capacitince of a
tube is influenced by many wvariables in most
applications, such as stray capacitance to the
chassis, capacitance added by the sochket used,
stray capacitance between tobe terminals, and




wiring effects. To conatrol the actual capacitance
values within the tube, as the key component
invelved, the industey and the Military Services
use a stendard test procedure zs described in
Electronic Industries Association Standard
[R5-191. This requires the use of specially con-
structed fest fintores which effectively shield
all external {ube leads from each other and elim-
inates any capacitance reading to *ground ', The
tegt is performed on a cold lube. Oither factors
being eqgual, controlling internal tube copacitance
in this way normally sssures pood interchange-
ability of tubes over a period of time, even when
the tube may be made by different manufacturers,
The capacitance values shown in The manufac-
turer’s lechnieal dats, or test specifications,
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normally are token in accordance with Standard
RS-191.

The equipment designer iz therefore cautioned
to malke allewance for the actual capacitance
values which will exisl in any normal applicalion.
Measurements should be taken with the soclet
and mounting which represent approximate final
layout if capacitance values e hipghly signifi-
canl in the design.,

SPECIAL AFPPLICATIONS - If it is desired to
operate this tube under conditions widely dif-
ferent from thoze given here, write (o Power Grid
Tube Division, EIMAC DNvision of Varian, 301
Industrial Way, San Carlos, Californio 94070, for
information and recommendat ionz.
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THE _TIR. OF THE SCREEN GRID
ANODE AND FILAMENT CONTACT SURFACES

SHALL MOT EXCEED D40 WITH

BESPECT TO THE CONTROL GRIO

AND ANODE COMNTACT SURFACE
WHEM THE LATTER SURFACES

A m— 1 S

THE POINTS INDICATED BY THE
ARAOWS
CONTACT !

—— SCREEM GRID ]

| | 1 —— CONTROL GRID

ey |

# CONTACT SURFACE I_ D, |

ALL DIMEMSIONS IN INCHES i3 C |

| — e
(ﬁ)‘é}* I - FILAMENT
- ©F .
DO NOT CONTAGT
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