
TECHNICAL DATA

The  EIMAC  4CV250,000B  and  4CW250,000 .re
c®ranic/ metal (Vapor Cooled aLnd waLtor cooled,
r®8p®ctivoly) power tetrodes intended for use at
the 250 to 500 kilowaLtt output power lov®l. They
are r®oommended for use as a Class C a,mplifier or
oscillator. Class AB rf liaear amplifier. Class AB
push-pull   Elf  a,mpli{ier  or  module,tor.  plate  or
screen  modulated  Class  C  rf  a,mplifier.  or  for
pulse modulator or regulator Service.

The  4CV250.000B  is operated in the accessory
boiler  BR-620  (not  supplied  with  the  tube):  the
4CW250,000B is opera,ted with the accessory water
jacket SK-17sO (not supplied with the tube), and
both tubes are rated for 250 kilowatts maximum

rl   anode dissipaLtion.

4CV250.OcOB

~.,:~   ..rL-..~  &'`.'`   .<vi.i,  JEiL  &:._`,,,`¢.;Siijgiv;in~...r=       ~.. >     ,

4CV2§0,000B
Y^P®ft COOLED

4CW250,OcOB
W^T£R

pOwER TETaooEs

4CW250,OcOB

GENERAL CHARACTERISTICSI

ERECTRICAL
Filament: Thoriated Tungsten

Voltage      .,...........................................................        12.0±0.6      V

Current  @  12.0  V    ..................................

AmplificatioD Factor (average), grid to screen    ......,

Direct lnterelectrode Capacitaace (grounded cathode)2

Frequency oi Maximum Rating. CW

660A

4.5

I.     Chorocteris.ics odd opeTolil`g value. a.® based upon perforrTionc. test.. These ficu.®s may chonoe wilhoul nolicc oS the reiul
of oddilionol dote or produd f.liftem.nl. EIMAC Div€sjon Of Voiion chould bc consulled before using this in{ormolion for linol
•quipmenl defron.

2.     Copocitonce value. ore  for a cold tube  a. in.a.ured whhoul ony ipeciol .hielded  fixlur..

MECHANICAL
MaLximum Overall Dimensions:

Length (4CV250,000B)
(4CW250.COOB)

Diameter {4CV250.000B)
(4CW250.OcOB)

4177  (Effective 7-15-79)    ®     1979 by varian

26.895 In; 68.31 cm
26.525 In: 67.37 cm

15.062 In: 38.26 cm
13.062 In: 33.18 cm

Printed  in  U.S.A.

varian,  EIMAC division/301  industrial way/san carlos/california 94070
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nBase (both types)

Filament Connector (2 required)
~ Recommended Base Connectors (both types):

Control Grid Connector (1  required)   ..................

Recommended Accessories For Anode Cooling (not supplied with tube):
-,,--- I -.---

4CV2SO.000B...............

4CW250,000B.....

Operating Position: 4CV2sO,000B

•.....        Specia'l

EIMAC SX-1710
EIMAC SK-1712

..      EIMAC Boiler BR-620
EIMAC Jacket SX-1720

Vertical, Anode Up_  _ ---- _`  --_-_-  `-I,
4CW250.000B    ...........................        VerticaLl.  Base  up or  Down

MaLximum  ceramic/Metal seal or Envelope Temperature   .......................       200oC

Cooling:    4CV250,OO0B
4CW250.000B

Net Weight: 4Cvaso`OOOB (w/o boiler)
4CW250`OO0B (w/o jacket)

VaLpor a,nd Water
•......-...-..-.............          Walter

...................................         180Lb:81.8kg
r

98 Lb: 44.5 kg
RADIO FREQUENcy powER JimnnER OR
OSCILLATOR

r|Class C Telegraphy or PM
(Key-down Condition)

ABSOLUTE  MAXIMUM  RATINGS:

DC PLATE  VOLTAGE    ........    20.000  VOLTS
DC SCREEN  Vol,TAGE    ......       2.SOO  VOI.TS

rkB:£p:I:Aj

a

PLATE CUF`RENT
LTE DISSIPATION

DISSIPATION
GRID  DISSIPATION

40  AMPERE§
an.oco WATTs

3.5cO WAus
iso wAms

TYPICAL OPERATION (Frequencies below cO MHz)

DC plate volt.ge    .
DC Screen  VoltaLge
DC Grid  Voltage    ,.
ac platecurreDt    .
DC Screen Current
DC Grid  Current    . .
Driving powerl    ...
Plate Output Power
Plate Dissipation    .
RF LoaLd Impedance

16            19  kv
BOO          800  V

I  -             -BOO          -BOO   V

23.5       32.5  A
2.1          35  A

-.             I.15            2.5   A

2J21         3.a  kw
..           275        460  kw
I.            loo         155  kw

300         275  !}

I.     Col{uloted  Drivirlg  Po-.I  neglec.s  Input conduclonce and rl circuw

lo,S-

PLATE MODULATEI) RAI}IO FREQUENCY
POWER AMPLIFIER
Cl.ss C Telephony

f i(Carrier conditions except where Doted)

ABSOLUTE MAXIMUM  RATINGS:

DC PLATE VOLTAGE   ,
DC SCREEN VOLTAGE
DC PLATE CURRENT
PLATE DISSIPATIONI
SCREEN  DISSIPATION
GRID DISSIPATION     .

i7`5OO  vOLrs
2.OcO  Vol,TS

sO  AMPERES
167`OcO  WATTS

3.5cO  WATTS
I.goo  WATTS

I.     Co»ttponds lo 250.OcO *oW5 ol loo pe. ccn.sine -eve mode.
k,,;on.

2.     ^pp.ozimol€  Volue.

^uDIO FREQUBNcy A)Ipl.nlER OFL MODul^TorL
Clue AB

ABSOLUTE MAXIMUM RATINGS: {Per Tube)

r€g:=£::Nv3:TL::=B
tDC PL.ATE CURRENT
PLATE DISS]PATION
SCREEN DISSIPATION
ORID DISSIPATION    .
I.     ^pp.oxjmcrlc  value.

2.     P®,Tube

2

cO.OcO  VOLTS
2.500  VOLTS

40  AMPERES
ae,Coo wAms

3.500  WATTS
I.500  WATTS

TYPICAL OPERATION (Frequencies below 30 MHz)

DC plate voltage    ..
DC Screen Voltage
PeaLk af Screen Voltage (for loo.Jr Mod.)2
ce Grid Voltnge
DC PlaLte Current
Ix= screen curTent
DC Grid Current
Peak rr Grid Voltage
Grid Driving Powers
P)ate Output Power
RF Load Impedance
Plate Dissipation    ..

15kv
800V
800v

-800  V
22.8  A
4.1A

I.46  A
1110   v
1630  W
aekw
323   (I
63kw

3.     Colculo.ed Driving Po`.eT n€9leclS inpul cortdu€1on(c ood rl ci.cui.
loss.

T¥plcAL opERATloN (Two Tubes)
C]aLss  AB  I

neplatevoltage     ..............             15          ac  kv
DCscreenvolt.ge     ............            1J}          I.8  kv
DCGridvoltage    ...............- goo       -500V
Hal.-Signai]  Plate current    ...... 0          16  A
Zero signal plate current2     ....           0.2         0:2  A
X&x-Signa)  Screen curTentl    ...            1.I          I.2  A
Peak&fDrivingvo]t&get    ......          coo        500  v
Drivingpower    .................                a             a-W
Load Impedance {p]&te to plate)            8SO        870  f}
Pta,teDissipaLtion     ..............            leo         2co  kw
Max-Signaloutputpover   .....         «0       660  kw



1       RADIO FREQUENCY lmm^n A)pq[n=R
Clco ^8

ABSOLUTE MAXIMUM  RAT]NCS:

4cv2s®,00087.cw2sO,Oooe

TYPICAl, OPERATION  IFr®qu®nci.a below cO MHz)
Ct.®. ^8 I. Pe.I-B8v.lope or Modulltion
Cr®Bt Coaditioas

I)C PL.ATE  VOLTAGE   ,
DC SCREEN  VOLTAGE
DC Pl,ATE CUF`FLENT   .
PLATE D[SSIP^TION
SCREEN DISS)PATION
ORID DISSIPATION     .

co,ae voLTs
arm voLTs

cO  ^MPERES
ae.ooo w^us

3sO w^Trs
iso wATrs

I       ^pp.olimote  voluc

2.     Col(ulolcd   Orl-Ing  Po-..  A.9lec.)  ir`put  caeduc.on{®  and  r{
c,,<u',   I,a,S.

DC Pl.te Volt.g.
DC Screen Voltxp
DC Grid Voltag.   .
Pl.tc current    ....
zero sign.I pl.te cQrTen`
MLx-Sign.I Scr.eo Currentl
Pe.k rf Grid volt.€pe     .....
Driving power ....,.
Plate Dissip&tion    .
Reson&At Load lmpcda,nce
Pl.te Output Potper    .....

15           20  kv
I.8           1.8  kv

500       -goo  V
sO           23  A

OJ2            0-2  A
i-i            1J2  A

5cO        sO  v
0OW

80          130  kw'
325           435   {1

220        330  kw

pulse MODULATOR oR REGUL^roR

ABSOLUTE  MAXIMUM RATINGS:

DC  PLATE  VOLTAGE    ` .......     cO.OcO  VOLTS

DC  SCREEN  VOLTAGE     .....         2.500  VOLTS
:PEAK CATHODE CURRENT
PLATE  DlsslpAnoN     .....
SCREEN DISSIP^"ON    ....
GRID DISSIPATION     .......

3S0r AMPERES
2so.ae wAms

arm wATTs
lam wATTs

APPLICATION

RECHANICAL
MOUNTING   (4CV250,COOB)   -   The   tube
must be mounted verticaLlly. anode up. The
tube may be supported by the anode flange
or the screen fla,nge.

Care must be exercised to insure that the
axis of the tube/boiler combinaLtion is ver-
tical  aLnd  thaLt the water in the boiler is at
the correct level. The anode flange on the
tube  must  seal  securely against the "0..
ring.  forming a vapor-tight seal between
the tube and boiler.3 rouJVTJrvG   (4CW250.000B)   -   Tbe   tube

lust  be  mounted verticaLlly, anode up or
own.  The tube maLy be supported by the

anode flange or the screen flange.

ANODE    COOLING    (4CV250,000B)   -
Cooling  is  aLccomplished  by  immersing
the anode of the 4CV250,000B in a I.Boiler"
filled  with  distilled  water. Energy  dissi-
pated by the anode causes the waLter to boil
at  the  aLnode  surfaces,  be  coBverted  into
8tea,in and be carried a,way to an external
condenser.   The   corldeDsate  is  theo  re-
turned to the boiler, completing the cycle.

This boiling action maintains the anode
surfaces at a fairly constant temperature
near  100°C.  The  vapor-cooled   tube  has
good  overload  capabilities: excess  dissi-
pation  for moderate periods only  causes
more water to boil.

Since the tube anode and boiler a,re usu-
ally at high potential to ground, water and
stea.in connections to the boiler are rna,de
through insulated tubing.                 .

ANODE    COOLING    (4Cvq250,000B}    -
Minimum cooling water reqtlirements for
the  anode  aLre  shown  in  the  table  for  an
outlet  water  temperature  not  to  exceed
70°C  a,nd  an  inlet  water  temperature  of
50°C.  High-purity  waLter  must be  used to
minimize  power  loss.  corrosion of metal
fittings.   and  loss   of   anode  dissipation
capability.   Wa,tor   resistivity   must   be
maLintained at i megohm/cm3 or better for
long term operation.

Anode Wa,er Approx. Jacket
Dissipation Flow Press. Drop

(kw) (8pm) (psi)

150 37.5 3.5an 50.0 9.0
250 cO.O 10.0

EIMAC  Application Bulletin #16 titled,
"WATER  PURITY  REQUIREMENTS  IN
LIQUID  COOLING  SYSTEMS"  is  avail-
able on  request.  and should be consulted
for details oa maintenance Of waLter qual-
ity staLndards aLnd use of a water purifica-
tion   loop  iD  the  instaLllation.  Since  the-
anode  is  normaLlly  at  high  potential  to
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enough sections that columzi r®8i8tonce is
above  4  megohms  per  1000 plate  Supply
volts. or  10 megohms total, whichever is
less.

BASE   COOLING   (Both   Types)   -   The
filament supports ol both frobes are wa,tor
cooled. Approximately .5 GPM Should cir-
culate  through  each  of the filament coo-
nectors  with  a  pressure  drop  of 20  PSI.
Filament  connector  assembhies` SK-1710,
provide electrical  and water connections.
Two sets of SK-1710 are required.

It is recommended that tee water cooled
control  grid connector, SK-1712. be used.
Water now of aLpproxim&tely .5 GPM should
circulate through the grid connector. The

r`,pressure drop across the grid connector is
low. A convenient way to make water con-
nection   is   to   series   connect   the   grid
cooling   water   with   the  outer   filament
Ccoling waLter path.

The  outer  filament  water  path  has  a

fl]::netrwp:teesrsupraethdrmo:k:a:nt::sec£::::c,t£,log:
practical.

ALL COOLING MUST BE APPLIED BE-
FORE    OR   SIMULTANEOUSLY   WITH
THE    APPLICATION   OF   ELECTRODE
VOLTAGES.    INCLUDING   FILAMENT.

r`AND  sHOuLD  NORMALLy  BE  MAIN.
/`TAINED   FOR   SEVERAL   MINUTES

AFTER    ALL    VOLTAGES    ARE    RE-
MOVED  TO  ALLOW  FOR TUBE  COOL-
DOWN.

ELECTRICAL
FILAMENT   OPERATION   -   "\e   peck
emission   all   rated   filament  voltage  is
normally many times the peak emission
required  for  communication , service.  A
small  decrease  in  filament  temperature
due  to reduction of filament voltage can
increase life by a substantial percentage.
It is good practice to determine the nomi-
na.I fila,ment voltage for a, particular appli-
c&tion that will not a,ffect the opera,lion of
the equipment. This is done by measuring

r` some important parameter of performance
such as plate current, power output` or aLn
increase in distortion. Operation may be a,t
a  fila,ment  voltage  slightly  higher  thaLn
the,t point at which perforlnance appeared

4

to deteriora,te. Tbis voltage 8Bould be mea-
sured &t the  Socket with  . 1% meter and
periodically checked.

Filament starting current must be lim-
ited to a maximum of 1800 anperes.

CONTROL   GRID   OPERATION    -   Tt\e
control grid is rated ait 1,500 Watts Of dissi-
pa,lion and protective meaisures should be
included  in  circuitry  to insure  that this
ra,ting is not exceeded. Grid dissipation is
the approximate product of dc grid current
and peak positive grid voltage.

SCREEN    DISSIPATION   -   Tt\e   power
applied to the screen grid mtlst not exceed
3,5cO watts. Where no ac is applied to the
screen,  dissipation  is  the  product  of  dc
Screen voltage and dc screen Current. With
screen  modulation the dissipation is the
product of HMS  screen current and RMS
screen voltage.

PLATE  blssIPATION  - Ttie p\E.te dissi-
pation  of 250  kilowa,tts  provides  a large
margin of safety in most aLppLic&tions. The
rating  may  be exceeded for brief periods
during tuning. When used as a plate-modu-
lated rf amplifier. plate dissipation uflder
canier  conditions  is  limited  to  167,000
watts.

LOAD  VSWR - The load VSWR should be
monitored aLnd the detected signal used to
operate the interlock system to remove the
plaLte voltage within 20 milliseconds aLfter
aL  faLult occurs.  In the case of high stored
energy  in the load system, care  must be
taLken  to  a,void  excessive  return  energy
from  damaging  the  tube  and  associated
circuit components.

FAUI,T  PROTECTION  -  To  i.ssure non-
destruction  ol  tube elements  from  high-
eaergy  power  supplies,  during  a  fa,ult
condition.  all  supplies  must  be  checked
for  proper  opera,lion  of their  protective
circuits..An approved method to meet the
tube protection criteria would be the use
foil. solder wire, or small diameter wire to
produce  a controlled short on the power
supply. The simplest technique is to short
the plate to cathode, screen grid to cathode.
control grid to cathode, and screen grid to
anode (individually. one at a time) using
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a vacuum  relay through  a e®ction of lso
AWG  copper wire. The wlr® will remain
intact if the potBer Supply protective cir-
cuitry is operatiBg Properly. An ®lcotroDic
crowbar  will  be  required  on  the  anode
Supply, and may be required on the other
electrode   supplies   if   the   test   outlined
above is not passed. See EIMAC Applica-
tion Bulletin #17 for further details.

Properly rated spark gaps must also be
located between the Screen grid and cath-
ode and between the control grid and cath-
ode  to  meet  over-voltage  protection  cri-
teria. A series resistance or 10 to 50 ohms is
recommended  in  the  screen  and  control
grid power supply leads.        `   :A

X-RADJATJorv    -     High-vacuum  tubes
operating   at   voltages   higber   than   15
kilovolts   produce   progressively   more
dangerous X-ray radiation &s the voltage
is  iDcreased.  These  tubes,  operating  a,t
rated voltages aLnd curreDts, aLre a potentiaLI
X-ra,y  hazard.  Only  limited  shielding  is
afforded  by  the tube envelope. Moreover.
the  X-ra,y   radiation  level  can  increase
significantly    with    aLging   and   gTaduaLl
deterioration.   due   to  leakage   patbs   or
emission  characteristics  as  they  are  aLf-
fected by the high voltage. X-ray sbielding
must be provided oa aLll sides of tubes oper-
&ting at these voltages to provide adequate
protection   througbout   the   tube's   life.
Periodic checks oh the X-ray level sbould
be  made.  and  the  tube  sbould  never  be
operaLted   without  &dequ&te  shielding  in
place when voltages above 15 kilovolts aLre
in  use.  Lead  glass.  which  attehuates  X-
rays. is  aLvaLilable for viewing windows. If
there is aLny doubt as to the requirement for
or the aLdequacy of shielding, &n expert in
this field should be contacted to perform ain
X-ray survey of tbe equipmeht.

Operation   Of  high-voltage  equipment
with interlock Switches ..cheated" and cab-
inet doors open in order to be better a,ble to
locate  aLn  equipment malfunction can re-
sult in Serious X-ray exposure.

HJGH   VOLTAGE   -   Normal   operating
voltages used with these tubes aLre deadly.
and the equipment must be desigTied prop-
erly  and  operaLting  precautions  must  be
followed. Design all ec|uipment so that no
one  can  come  in  contact  with high  volt-
ages.  All  equipment  must include saLfety
enclosures  for  high-voltage  circuits  a.nd
terminals. with interlock switches to open
primary circuits of the power Supply a,nd
to    discbarge   high-voltage   condensers
whenever access doors are opeaed. Inter-
lock  switohes  must  not  be  bypassed  or
"cheaLted"  to allow operation with access
doors open. Always remember that HIGH
VOLTAGE CAN KILL.

RADIO    FREQUENCY    RADIATION    -
Avoid exposure to strong ri fields even at
rela.tively 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 haLzaLrd, however, even
at these frequeflcies. and it is worth noting
that  some commercial  dielectric heating
units  actually  operate  at frequencies  as
low aLs the  13 and 27 MHz bands.

SPECIAL APPI.ICATION - lt it is desired
to   operaLte   this   tube   under   conditions
widely  different  from  those  listed  here,
write to Power Grid Tube Division. EIMAC
Division  of  Vari&n`  301  IndustriaLI  Way.
San  Carlos.  California,.  94070.  For  infor-
nation aLnd recommendations.
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1  OPERATING HAZARDS
PROPERUSEANDSAFEOPERAT]NGPRACTICESWITHRESPECTTOPOWERTUBES
ARETHERESPONSIBILITYOFEQUIPMENTMANUFACTURERSANDUSERSOFSUCH
TUBES.  ALL  PERSONS WHO WORK  WITH OR ARE  EXPOSED TO  POWER TUBES  OR
EQUIPMENT  WHICH  UTILIZES  SUCH  TUBES  MUST  TAKE  PRECAUTIONS  T0  PRO-
TECT  THEMSELVES  AGAINST  POSSIBI.,a  SERIOUS  BODILY  INJUFLY.  DO  NOT  BE
CAREI.ESS AROUND SUCH PRODUCTS.

The  operation  of power tubes involves one or more of the following haLzards.  ainy  one of
which.  in  .he  absence of safe operaLting practices and precaLutions. could result in Serious
haLrm  to personnel:

EiEE

6

a.    HJGH VOLTAGE  -  Normal operating voltages can be deadly.

b.    j3F RAOJArJorv  -  Exposure to strong rf fields should be avoided. even at relaL-
tivelylowfrequencies.ThedaingersofrfradiationaremoresevereatUHFaLnd
microwave frequencies aLnd can cause serious bodily and eye injuries. CARI)I-
AC PACEMAKERS MAY BE AF`FECTED.

c.    X-RAyFtADJATJON -High voltage tubes can produce dangerous and possibly.
fatal x-rays.

d.    BERyLLJUM OXIDE POJSorvJNG  -Dust or fumes Iron Boo ceramics used as
thermaLllinkswithsomeconduction-cooledpowertubesarehighlytoxicaLndcan
cause serious injury or death.

e.    GLASS EXPLOSJOw -Many electron tubes have glaLssenvelopes. Breakingthe
glass  can  cause  aLn  implosion`  which  win  result in an explosive scattering of
glaLss  paLrticles.  Handle glaLss tubes  carefully.

I.    nor  WATER  -  Water  used  to  cool  tubes  may  reaLch  scalding  temperatures.
Touching or rupture of the cooling system can ca,use Serious burns.

9.    HOTSURFACES -Surfaces of air-cooled radiators and other partsoftubescan
reaLch  temperaLtures of severaLI  hundred  degrees centigrade aLnd  cause  serious
burns if touched.

PleasereviewthedetailedoperaitinghazaLrdssheetenclosedwitheachtubeorrequestacopy
from the address shown below:  Power Grid Tube Division, EIMAC Division of Va,rian. 301
Industrial Way, SaLn Car.Ios, California 94070.
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