4CW25,000A

® TECHNICAL DATA

RADIAL BEAM
POWER TETRODE

The EIMAC 4CW25,000A is a ceramic/metal power tetrode inten-
ded for use in audio or radio frequency applications. It features a
new type of internal mechanical structure which results in higher rf
operating efficiency. Low rf losses in this mechanical structure
permit operation of the 4CW25,000A at full ratings up to 110 MHz,
and at reduced ratings, to 225 MHz.

The 4CW25,000A is recommended for radio-frequency linear
power amplifier service, for television linear amplifier service, and
as a switch tube for pulsed regulator service.

GENERAL CHARACTERISTICSL

ELECTRICAL
Filament: Thoriated Tungsten
NMoltafle i v s semces werss s aew we www en 0303V
Current, at 6.3 volts v v c v ca i s ws oo iwwas 160 A
Amplification Factor, average
Grd to:Sereen v Jpee s eieen vas as ves o VY Saies e v . .
Direct Interelectrode Capacitances (cathode grounded): 2
Cin: o was v vt e ien & G S SV R DR SRS IR P 160.0 pF
Cout < cos iv s L PRAGE TE I% TR 5 LR SR U Vel wew s v 245 pR
CPL oo somunone somos spmimns sidbicnsd Siks P SO W ENA e aeT i aen SRS Taa 1.5 pF
Direct Interelectrode Capacitances (grid and screen grounded): 2
CIl s sonim won siwim s symaumss wiw P «o. 07.0 pF
Cout .« cooon cn SR GRS AR SUNTE G5 SR Seelae SLEUSTENE UATRTREE NIUERGE s 25.5 pF
EPE v woom wis somin sasnsins e » Wi K RO ORI WSS W e AT 0.2 pF
Maximum Frequency Ratings
EW v won weiwiss e smEnas e W R S A R @ Fee ... 110 MHz

1. Characteristics and operating values are based on performance tests. These figures may change without notice as
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this
information for final equipment design,

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In-
dustries Association Standard RS-191.

MECHANICAL
Maximum Overall Dimensions:
Length s o svas evewn awease sae i saia e v e evaas w  Mdad g 32833 ik
Digmeter. i i ¢ o vaiaie waii ¢ R WaE TR eass edeaads weevesw @ dedodan; 120065 mm
Net Weipht: on s oaiim soeiemin Wans s e &% 5w Beleien e & 13.51b; 6.10 kg
Opermiling Position & coves s a5 89 2w v Seid &% v Axis vertical, base up or down
Cooling  sve s iai sajoion » tevsiesseressarenasenesensas . Water and Forced Air
(Effective 2-1-72) ® by Varian Printed in U.S.A.

EIMAC division of varian/301 industrial way/san carlos/california 94070
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Operating Temperature, maximum

Ceramic/Metal Seals and Anode Core .+ . o v v v v vt o v st v s s o s o s mnnmnnnsns . 250°C
Base s o el oo s 5 oWis 2R S s R W SR SR B e . . Special, concentric
Recommended Air System Socket . .................. b v s s e SR-300A
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Freguencies to 110 MHz)

GRID DRIVEN, Class AB1 Pzak Envelope or Modulation Crest Conditions
ABSOLUTE MAXIMUM RATINGS: Plate Voltage . ......... 7,500 10,000 Vdc
% Screen Voltage .. ....... 1,500 1,600 Vdc
PLATEVOLTAGE . .. cv v v von v um s 10.0 kVdc Grid Voltage 1T -350 370 Vde
SCREEN WOLTAGE .. ... -« oo 2.0 kVdc B
Zerc-Signal Plate Current . . . 1.0 1.0 Adc
PLATE CURBENT - .t v swwai wwa ws 6.0 Adc :
PLATE DISSIPATION 25.0 kW Single-Tone Plate Current . . . 4.0 4.25 Adc
............. 3 , ) 2
SCREEN DISSIPATION . ... ... ..... 450 W fadlesTaie e Qe BT 1RO T
GRID DISSIPATION .+ 00 vvvvneonnn. 200 W Peslcrt Svd. Voltege.%en v 330 M0 v
Plate Dissipation ........ 12.2 14.0 kW
1. Adjust for specified zero-signal plate current. Single-Tone Plate Output Power 20.8 28.5 kw
2. Approximate value. Resonant Load Impedance . . . 865 1,260 Q
RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL CPERATION (Frequencies to 110 MHz)
OSCILLATOR
Class C Telegraphy of FMTelephony Plate Voltage . .......... 7,500 10,000 Vdc
(Key-Down Conditions) Screen Voltage . . . . ... .... 750 750 Vdc
Grid Voltage ........... -510 -560 Vde
. Plate Current ... ........ 4,65 4,55 Adc
ABSOLUTE MAXIMUM RATING S: Screen Currenllt L 0.59 0.54 Adc
GridCurrent ' .. ......... 0.30 0.27 Adc
PLATE VOLTAGE . . . oo v v v v v vn s 10.0 kVdc Peak rf Grid Voltage1. . ... .. 730 790 v
SCREEN VOLTAGE .. ............ 2.0 kvde Calculated Driving Power . . . . 220 220 W
PLATE CURRENT ..............n 5.0 Adc Plate Dissipation ......... 8.1 9.0 kW
PLATE DISSIPATION ... .ovvvnonnn 25.0 kW Plate Output Power ., ...... 26.7 36.5 kW
SCREEMN DISSIPATION ... ....«c. .« 460 W
GRID DISSIPATION . v v v v v v v w oo e 200 W 1. Approximate value.
PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 110 MHz)
AMPLIFIER, GRID DRIVEN, Class C Telephony
{Carrier Conditions) Plate Voltage ............ 6,000 8,000 Vdc
ScreenVoltage . . .. ..... ... 750 750 Vdc
ABSOLUTE MAXIMUM RATINGS: Grid Voltage . . ........... -600 -640 Vdc
Plate Current . . . . . ... ... .. 3.76 3.656 Adc
PLATE VOLTAGE . . .-« vt v v s s ne o= 8.0 kWVdc Screen Currentl . .. ........ 0.45 0.43 Adc
SCREEN WVOLTAGE .. v« v v v v v v e v v s 1.5 kvdc Grid Current. . . .. ... ..... 0.18 0.18 Adc
PLATE CURRENT - - . v v v v vv v vwonn 4.0 Adc Peak af Screen Voltage 1
PLATE DISSIPATION .. .« o v oo s n s 16.4 kW 100% modulation. . . ... .. .. 740 710 v
SCREEMN DISSIPATION . . v v v ¢ a0 v s v v 4680 W Peak rf Grid Voltagel. .. ... .. 800 840 v
GRID DISSIPATION . . 0o v v e v cm vn v 200 W Calculated Driving Power . . . . . 150 150 W
Plate Dissipation . ......... 5.1 5.8 kW
1. Approximate value, Plate Qutput Power . . ... .. .. 17.4 23.5 kW
AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Two tubes)
IVEN, Class AB
gﬁg;d;&;c::{;vgﬁm EIRk: 1 Plate Voltage . .......... 7,500 10,000 Vdc
Screen Voltage. . .. ... .... 1,600 1,600 Vdc
GridVoltage 1 . . .. ....... -350 -370 vdc
ABSOLUTE MAXIMUM RATINGS (per tube) Zero-Signal Plate Current . . .. 1.00 1.00 Adc
4 Maximum Signal Plate Current .  8.80 8.50 Adc
PLATE VOLTAGE . .............. 10.0 kvde Maximum Signal Screen CurrentZ 0.34 0.30 Adc
SCREEN WOLTAGE ... ... .. ... 2.0 kVdc Peak af Grid Voltagez ...... 330 340 v
PLATE CURRENT . .............. 6.0 Adc Maximum Signal Plate Dissipation 12.2 14.0 kW
PLATE DISSIPATION . ............ 25.0 kw Plate Output Power . ....... a1.6 57.0 kW
SCREEN DISSIPATION . .o v v v v 450 W Load Resistance
GRID DISSIPATION -« v v oo v e v nns 200 W {plate to plate) ......... 1.730  2.820 ()
1, Adjust for specified zero-signal plate current. 2. Approximate value.
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SWITCH TUBE OR PULSED REGULATOR SERVICE PLATE DISSIPATION . . ... ... oo 25.0 kW
PULSE LENGTH . . s s ¢ sn s v o5 s a0 =1 See Note 2

ABSOLUTE MAXIMUM RATINGS: DETY FACTRR: scea soe ammwwwse seecesmi See MNote 2

PLATEVOLTAGE .. .....000:--- 20,0 kWdc 1. Dissipation values shown are average.

SCREEN VOLTAGE. . - . . v« v v v v v n s 3.0 kWVdc

GRID VOLTAGE .. ..o vvvvann e - -1.5 kVdc 2. Duty must be maintained at a !ow enough level

PEAK CATHODE CURRENT .. ... ... 80 a that average tube dissipation ratings are not ex-

PEAK ANODE CURRENT . ......... 60 a ceeded. For pulse lengths in excess of 0.1 second,

GRID DISSIPATION™. . . .. ... ..... 200 W some reduction of electrode dissipation ratings

SCREEN DISSIPATIONT . . . .. ... ... 450 W will be required.

TYPICAL OPERATION values are obtained by calculations from published characteristic curves. To obtain the specified
plate current at the specified bias, screen, and plate voltages, adjustment of the rf grid voltage is assumed. If this
procedure is followed, there will be little variation in output power when the tube is replaced, even though there may
be some variation in grid and screen currents. The grid and screen currents which occur when the desired plate cur-
rent is obtained are incidental and vary from tube to tube. These current variations cause no performance degradation
providing the circuit maintains the correct voltage in the presence of the current variations. If grid bias is obtained
principally by means of a grid resistor, the resistor must be adjustable to produce the required bias voltage when the
correct rf grid voltage is applied.

RANGE YALUES FOR EQUIPMENT DESIGN

Min. Max.

HEEtEE CUnent, BE0 3 VOME + v smmi s s woms = womns suesso @ pres Giemms v 152 168 A
Interelectrode Capacitances, cathode grounded!

IR w5 sl ¥ &0 Fais 5 QN ER0E YR R B RS e ¥ BN 8E b . 154.0 167.0 pF

Cavt .. 5 vl d95% 205 5 535 § vel vans oas & iah s ShF VAR sean e 250 0 pP

GO vmen o e N S e N ARG MRWASOE SRVIRGS nosmE B stwie Howses S seueay wly  SALE 2.0 pF
Interelectrode Capacitances, grid and screen grounded!

O o5 ¥ ouls GOaE a3 AN ReE pen § dea aeE U § Bl nes e B30 72.0 pF

Cout ...vvvvwnn. e e e e e e e e eaaeae 23.0 28.0 pF

CBR avra w0 vomss s somes & ©aE wOGTNIN WIESE 9 STRGE SCERSIE RGN N GeUE AATEe even  mmmm 0.3 pF

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In-
dustries Association Standard R5-191.

APPLICATION
MECHANICAL
Plate Approx.
MOUNTING - The 4CW25,000A must be opera- *Dissipation Water Flow Pressure
ted with its axis vertical. The base of the tube (kilowatts) GPM Drop

may be down or up at the convenience of the cir- PSI
cuit designer.

10 2.2 3.3
SOCKET - The EIMAC Air-System Socket Type 15 3.0 5.0
SK-300A is designed especially for the concen- 20 40 8.0
25 5.0 11.5

tric base terminals of the 4CW25,000A. The use
of recommended air-flow rates through this socket
provides effective forced-air cooling of the tube
base seal areas.

*Since the power dissipated by the filament repre-
sents about 1000 watts and since grid-plus-screen

COOLING - Anode cooling is accomplished by
circulating water through the integral anode water
jacket. The table below lists the minimum cooling
water requirements at various dissipation levels.

dissipation can, under some conditions, represent
another 600 watts, allowance has been made in
preparing this tabulation for an additional 1600
watts dissipation.
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The cooling table assumes a water temperature
rise of 20°C. Under no circumstances should the
outlet water temperature exceed 70°C. Inlet water
pressure should not exceed 50 PSI.

A mejor factor effecting long life of water
cooled tubes is the condition of the cooling water.

A simple method of determing the condition of
the water is to measure the resistance across a
measured amount. This can be accomplished by
inserting two electrodes into the water through an
insulted section of water line and measuring the
resistance between the two electrodes with a sen-
sitive meter. The resistance of the water should
be maintained above 50 kohms/cm3.

Separate cooling of the tube base is required
and is accomplished by directing approximately
50 ecfm of air at sea level through the socket.

ELECTRICAL

FILAMENT OPERATION - The rated filament
voltage for the 4CW25,000A is 6.3 volts. Fila-
ment voltage, as measured at the socket, should
be maintained at this value to obtain maximum
tube life. In no case should it be allowed to devi-
ate by more than plus or minus five percent from
the rated value.

ELECTRODE DISSIPATION RATINGS - The
maximum dissipation ratings for the 4CW25,000A
must be respected to avoid damage to the tube.
An exception is the plate dissipation which may
be permitted to rise above the rated maximum
during brief periods, such as may occur during
tuning.

GRID OPERATION - The 4CW25,000A control
grid has a maximum dissipation rating of 200
watts. Precautions should be observed to avoid
exceeding this rating. The grid bias and driving
power should be kept near the values shown in
the ““Typical Operation’ sections of the data
sheet whenever possible, The maximum grid
circuit resistance should not exceed 100,000
chms per tube.

SCREEN OPERATION - The power dissipated
by the screen of the 4CW25,000A must not ex-
ceed 450 watts.

Screen dissipation, in cases where there is no
AC applied to the screen, is the simple product
of the screen voltage and the screen current. If
the screen voltage is modulated, the screen dis-
sipation will depend upon loading, driving power,
and carrier screen voltage.

Screen dissipation is likely to rise to exces-
sive values when the plate voltage, bias voltage,
or plate load are removed with filament and screen
voltages applied. Suitable protective means must
be provided to limit the screen dissipation to 450
watts in the event of circuit failure.

PLATE DISSIPATION - The plate-dissipation
rating for the 4CW25,000A is 25,000 watts,

When the 4CW25,000A is operated as a plate-
modulated f power amplifier, the input power
is limited by conditions not connected with the
plate efficiency, which is quite high. Therefore,
except during tuning there is little possibility
that the 25,000 watt maximum plate dissipation
rating will be exceeded.

HIGH VOLTAGE - Normal operating voltages
used with the 4CW25,000A are deadly, and the
equipment must be designed properly and opera-
ting precautions must be followed. Design all
equipment so that no one can come in contact
with high voltages. All equipment must include
safety enclosures for high-voltage circuits and
terminals, with interlock switches to open pri-
mary circuits of the power supply and to dis-
charge high-voltage condensers whenever access
doors are opened. Interlock switches must not be
bypassed or ‘‘cheated’” to allow operation with
access doors open. Always remember that HIGH
VOLTAGE CAN KILL.

X-RADIATION - High-vacuum tubes operating at
voltages higher than 10 kilovolts produce pro-
gressively more dangerous X-ray radiation as the
voltage is increased. The 4CW25,000A, operating
at its rated voltages and currents, is a potential
X-ray hazard., Only limited shielding is afforded
by the tube envelope. Moreover, the X-ray radia-
tion level can increase significantly with aging
and gradual deterioration, due to leakage paths
or emission characteristics as they are affected
by the high voltage. X-ray shielding must be
provided on all sides of tubes operating at these
voltages to provide adequate protection through-
out the tube’s life. Periodic checks on the X-ray
level should be made, and the tube should never
be operated without adequate shielding in place
when voltages above 10 kilovolts are in use.
Lead glass, which attenuates X-rays, is available
for viewing windows. If there is any doubt as to
the requirement for or the adegquacy of shielding,
an expert in this field should be contacted to
perform an X-ray survey of the equipment.



Operation of high-voltage equipment with
interlock switches ‘‘cheated’’ and cabinet doors
open in order to be better able to locate an equip-
ment malfunction can result in serious X-ray
exposure,

RADIO FREQUENCY RADIATION - Avoid ex-
posure to strong rf fields even at relatively low
frequency. Absorption of rf energy by human
tissue is dependent on frequency. Under 30 MHz,
most of the energy will pass completely through
the human body with little attenuation or heating
effect. Public health agencies are concerned with
the hazard, however, even at these frequencies,
and it is worth noting that some commercial
dielectric heating units actually operate at fre-
quencies as low as the 13 and 27 MHz bands.

Many EIMAC power tubes, such as the 4CW-
25,000A, are specifically designed to generate or
amplify radio frequency power. There may be a
relatively strong tf field in the general proximity
of the power tube and its associated circuitry ---
the more power involved, the stronger the 1f field.
Proper enclosure design and efficient coupling
of if energy to the load will minimize the rf field
in the vicinity of the power amplifier unit itself.

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

4CW25,000A

wiring effects. To control the actual capacitance
values within the tube, as the key component
involved, the industry and the Military Services
use a standard test procedure as described in
Electronic Industries Association Standard
RS-191. This requires the use of specially con-
structed test fixtures which effectively shield
all external tube leads from each other and
eliminates any capacitance reading to ‘‘ground’’.
The test is performed on a cold tube. Other
factors being egqual, controlling internal tube
capacitance in this way normally assures good
interchangeability of tubes over a period of
time, even when the tube may be made by dif-
ferent manufacturers. The capacitance values
shown in the manufactursr’s technical data, or
test specifications, normally are taken in ac-
cordance with Standard RS-191.

The equipment designer is therefore cautioned
to make allowance for the actual capacitance
values which will exist in any normal application.
Measurements should be taken with the socket and
mounting which represent approximate final lay-
out if capacitance values are highly significant
in the design.

SPECIAL APPLICATIONS - If it is desired to
operate this tube under conditions widely dif-
ferent from those given here, write to the Ap-
plication Engineering Dept., Power Grid Tube
Division, EIMAC, Division of Varian, 301 Indus-
trial Way, San Carles, California, 94070 for in-
formation and recommendations.
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" 0.0
VATER TUBING
A 5/8 SHORT FLARED DIMENSIONAL DATA
! TUBE COUPLING NUT i INCHES MILLIMETERS
‘|__[ MS-39166-8 OR EQUIY ™MITMIN. | MAX. | REF. || MIN. | MAX | REF
A | 4570 | 4630 | -- || 1608 |17T60 | -
/8- UNF-28 THD. B | 2625 | 2.875 | -- €667 | 7302 | - -
c | 20 | 760 o 8.2 | 1930 | --
D | 1.696 | 1936 | -- || 4&.06 | 4907 | --
¥ ; E | 3033 | 273 | -- || 758 | 8059 | --
F | 3792 | 3832 | -- || @e3z | 9733 | -
& 6 | 30980 | 4020 | -- |[101.09 |02 | —-
O Rl .ee | -- — a7 | - ==
| ! 7| 88 | -- = @77 | -- =
K| 88 | -- = 77 | -- =
L 1764 | 1826 | -- || %4.80 | 4628 | --
[ Em— ANGDE P | 9065 | 9565 | -- || 23025 |24295] --
] R | 986 | 1050 | -- || 2804 | P66 | --
T | 2875 | 3.25 | - || 7302 | 79.37 | --
U 4750 | -- —- |izoe5| --
l_ V1 Sess 3675 | - | 5e07 | 9338 | —-
MNOTES:
1. {3 ) CONTACT SURFACE
2. REF. DIMENSIONS ARE FOR
INFORMATION ONLY & ARE
(p) e NOT REQ'D FOR INSPEC-
THE TILR OF THE SCREEN GRID
& FILAMENT CONTACT SURPACES TiON PURPOSES.
DO NOT SHALL NOT EXCEED .040 WITH
CONTACT RE THE CONTROL GRID
THIS AREA & ANODE CONTACT SURFACE WHEN
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