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TECHNICAL    DATA

The  EIMAC  4CV8000A  is  a  ceramic/metal  vapor-cooled  power  tetrode
designed   to   be  used   as   a   Class-AB|  linear  amplifier  in  audio  or  radio-
frequency  applications.  Its  characteristic  of  low  intermodulation  distortion
makes  it  specially  suitable  for  single-sideband  service.  The  vapor-cooled
anode   has  a  dissipation  rating  of  8000  watts  when  mounted  in  an  EIMAC
BR-101  broiler.

The  4CV8000A  is  also  recommended  for  Class-C  radio-frequency  power
amplifier   and   plate-modulated    radio-frequency   power   amplifier   service.

GENERAL  CHARACTERISTICS1

Filament:  Thoriated  Tungsten
Voltage............................

Current,  at  9.0  volts   ....................

Amplification  Factor  (Average):
Grid  to  Screen   ........................

Direct lnterelectrode  Capacitance  (grounded cathode)2
Cin...............................

`  .   .9.0  ±  0.45    V

41.5   A

5.5

4CV8000A

VA PO F` -C 0 0 LE D

RADIAL-BEAM

POWER-TETRODE

130   pF

Cout    ..................................................        12.5    pF

Cpk...............

Frequency  of Maximum  Rating:
CW...............

1.0   pF

150    MHz

1.    Characteristics  and  operating  values  are  based  upon  performance  tests.  These  figures  may  change  without  notice
as  the  result  of  additional  data  or  product  ref inement.  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  accorcance with  Electronic
Industries  Association  Standard  RS-191.

MECHANICAL

Maximum  Overall  Dimensions:

Length...............

Diameter.............

Net  Weight    ..............

Operating Position   .........
Maximum  Operating Temperature:

Ceramic/Metal  Seals  ......

7.98  in;  202.69   mm
7.87  in;   199.90   mm

7.Olb;          3.2    kg
Axis  vertical,  base up

.........      250OC

Anode Flange
Cooling.....

Base.......
Recommended  Air  System  Socket
Recommended  Boiler  ........

(Revised 3-15-71)  ©    by  Varian

...........................       110OC

................. Vapor  and  Forced  Air

Special,  ring and  breach-block  terminal  surfaces
.........................         SK-1490

.........................           BR-101

Printed  in U.S.A.

EIMAC    division    of   varian    /    301    industrial    way    /    san    carlos    /    californi`a    94070
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RADlo  FREQUENCY  LINEAR  AMPLIFIER
GRID  DRIVEN,  Class  AB 1

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE   .

DC  SCPIEEN  VOLTAGE

DC  PLATE  CUF{RENT     I

PLATE  DISSIPATION     ,

SCREEN   DISSIPATION

GRID   DISSIPATION    .   ,

7000    VOLTS

1000    VOLTS

2.0    AMPEF}ES

8000    WATTS

175    WATTS

50    WATTS

1.    Adjust  to  specified  zero-signal  dc  plate  current.

EY:!€AAL89,PEpfdTBiYv:F}¥euaekncE'nevse{8p%°o¥HM:)duiat,on
Crest  Conditions.

Plate  Voltage
Screen  Volta
Grid  Voltage
Zero-Signal   Plate   Current    .   a   ......

Single-Tone  Plate  Current  .   .
Single-Tone  Screen   Ciirrent2  .
Peak  rf  Grid  Voltage  2
Plate  Dissipation    ,
plate  ciitput  power   I
Besonant  Load  Impedance

2.    Approximatevalue   .

...6

RADlo  FREQUENCY  POWER  AMPLIFIER  OR
OSCILLATOR
Class  C  Telegraphy  or  FM  Telephony

(Key-Down  Conditions)

ABSOLUTE  MAXIMUM  PIATINGS

DC  PLATE  VOLTAGE   .   .

DC  SCFIEEN   VOLTAGE    .........

DC  PLATE  CUPRENT     ..........

PLATE   DISSIPATION     ..........

SCF}EEN   DISSIPATION      .........

GRID   DISSIPATION     ..........

0     AMPEF}ES

0    Vl/ATTS

5    WATTS
0    WATTS

TYPICAL  OPEFIATION   (Frequencies  to  30  MHz)

Plate  Voltage      .   .   '   .
Screen   \'oltage  ,......
Grld   Voltage    I   .   I   .....

Plate   Ciirrent   ........

Screen   Currentl    .   ,   .   a   .   .

Grid   Ciirrentl   I    .

Peak  rf  Grid  Voltagel.
Calciilated   Driving  Power
Plate  Output  Power   ....

1.    Approximate  value.

PLATE  MODULATED  RADIO  FREQUENCY  POWER
AMPLIFIER-GRID  DRIVEN

Class  C  Telephony  (Carrier  Conditions)

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE    ......

DC  SCREEN   VOLTAGE   .....

DC  PLATE  CUF}RENT     ......

PLATE   DISSIPAT|ON1    ......

SCREEN   DISSIPATION 2 .....

GPllD   DISSIPATION  2    ......

5000   VOLTS
600    VOLTS
1.4    AMPEBES

5500    WATTS
175    WATTS

50    WATTS

1.    Corresponds   to   8000   watts    at    100°/o    sine-wave
mod u I at i on .

2.    Average,  with  or  without  modulation.

2

TYPICAL  OPEF{ATION   (Frequencies  to  30  MHz)

Plate  voltage     ,
Screen   Voltage      .   .   a   .   .   .

Grid  Voltage    ........

Plate  Current   ........

Screen   Current  1   .   o   ....

Grld  Currentl
Peak  af  Screen  Voltage 1

( 1 o0°/o  modu I at i on )  .....
Peak  rf  Grid  voltage  1 ....
Calculated   Driving  Power  .
Plate  Dlsslpation    .   a   ....
Plate  Output  Power   .

1.    Approximate  value.
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AUDIO  FREQUENCY  POWER  AMPLIFIER  OR
MODULATOF!
Class  AB   ,   Grid  Driven   (Sinusoidal  Wave)

ABSOLUTE  MAXIMUM  RATINGS  (per  tube)

DC  PLATE  VOLTAGE   ...........      7000    VOLTS

DC  SCREEN   VOLTAGE   ..........       1000    VOLTS

DC  PLATE  CURPENT

PLATE  DI SSI PATI ON

SCREEN   DISSIPATION

GF}lD   DISSIPATION

a           2.0    AMPEBES

.   .      8000    WATTS

.   .          175    WATTS

50    WATTS

TYPICAL  OPEPATION   (Two  Tubes)

Plate  Voltage      ............

a:::ecoYt°a'::gie/3:  :  ..  :  ..  :  :  :  :  :  :
Zero-Signal  Plate  Current   .   .   .   a   .
Max.   Signal   Plate  Current  .....
Max.   Signal  Screen  Currentl   .   .  .
Peak  af  Grid  Voltage 2  .......
Max.  Signal  Plate  Dissipation2.   .
Plate  Output  Power   .........
Load  Resistance  (plate  to  plate) .

1.    Approximate  value.

2.    Per  Tube.
3.    Adjust to  give  stated  zero-signal  plate  current.

NOTE:    TYPICAL   OPEF`ATION   data   are   obtained   direct   measurement   or   by   calculation   from   published   characteristic
curves.   Adjustment  of  the  rf  grid  voltage  to  obtain  the  specified  plate  current  at  the  specified  bias,   screen
and  plate  voltage  is  assumed.   If this  procedure  is  followed,  there will  be  little  variation  in  output  power  when
the  tube  is  changed,  even  though  there  may  be  some  variation  in  grid  and  screen  current.  The  grid  and  screen
currents  which   result  when  the  desired   plate   current   is  obtained  are   incidental   and  vary  from  tube  to  tube.
These  current  variations  cause  no  difficulty  so   long  as  the  ci rcu it  maintains  the  correct  voltage  in  the
presence   of  the  variations   in  current.   In   Class  C  service,   if  grid  bias   is  obtained  principally  by  means  of  a
grid    resistor,  the  resistor  must   be  adjustable  to   obtain  the  required   bias  voltage  when  the correct  rf  grid
voltage  is  applied.

RANGE  VALUES  FOR  EQUIPMENT  DESIC.N

Heater:  Current  at  9.0  volts    a  .  .  a  .......

Min.       Max,

39.5       43.5    A
Interelectrode  Capacitances I (grounded  cathode connection)

Cin  ...............................................           120140    pF

Cout   ..............................................         10.5        14.5    pF

Cgp     .   .    '   ...........................................                               1.4    pF

1.    Capacitance  values  are  for  a   cold  tube  as  measured  in  a  special  shielded  fixture  in  accordance with  Electronic
Industries  Association  Standard  F`S-191.

APPLICATloN

MECHANICAL

MOC/IvrJIVG   -   The   4CV8000A   must   be   operated
with    its   axis   vertical,   base   up   in   an   EIMAC
BR-101    boiler.    Care   must   be   exercised   when
installing  to  insure  that  the  boiler  is  level,  the
water  is  at  the  proper  level  and  that  the  flange
of the  tube  makes  a  vapor tight  seal  against  the
rubber    "0"    ring   and   boiler.   A   typical  vapor
cooling   system   is   shown   in   this   data   sheet.

SOCKET   -   The  EIMAC  SK-1490  socket  is  avail-
able     for    use    with    the    4CV8000A.    Filament,
control-grid,    and    screen-grid    connections    are
made to this  socket.

COOLJIVG   -   Cooling    is    accomplished    by    im-
mersing  the   anode   in   the   distilled  water  filled
BR-101    boiler.    The   energy   dissipated   at   the
anode  causes  the water to boil  at the  surfaces  of
the anode,  be  converted into  steam  and be  carried
away  to  the  condenser.  The  boiling action  keeps
the   anode   surfaces   at   approximately   100°C.   In
a  properly  designed  boiler-tube  system   (such  as
the   4CV8000A   and  BR-101),   it  is  extremely  un-
likely  that  the  anode  surfaces  will  ever  exceed
110°C-well  below  the  250°C  maximum  rating-at
full dissipation  ratings.

The  water  in  the  boiler must  be  maintained  at



4CV8000A

a   constant  level,  just  below  the  top  of  the  fins
on  the  anode  cooler.  This  is  accomplished  auto-
matically   in   the   vapor   cooling   system   shown.
Condensate  from  the  condenser is  returned  to the
boiler  to  maintain  this  constant  fluid  level.  Any
decrease  in  liquid  level  is  sensed  by  the  control
box,   CB-102.   A   low   water   level   in   the   control
box activates  the  solenoid  water  valve,  allowing
make-up   water   from   the   reservoir   to   enter  the
boiler. When  the  proper level  is  reached,  the  con-
trol  box  de-energizes  the  solenoid,  stopping the
flow  from  the  reservoir.  A  second  switch  in  the
control  box  is  energized  if the  water  level  drops
to  a  lower  level  because  of  an   empty  reservoir
or a  constriction  in  the  line.  This  switch  may  be
used  to  shut  down  the  equipment  or  activate  an
alarm.

For  reliable  operation,  it  is  important  that  the
control    box   and  boiler  be  mounted   so  that the
level  sensed  by  the  control  box  is  exactly  the
same  as  the  level  in  the  boiler.

Cooling  of  the  tube  base  is  accomplished by
blowing   25-50   CFM   of   air   throuch   the   socket
from  the  sides.

ELECTRICAL

H/GH    VOLTAGE   -   Normal   operating    voltages
used   with   the   4CV8000A   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.

FILAMENT   OPERATION   -   The   tated   £±Lament
voltage  for the  4CV8000A  is  9.0  volts.  Filament

voltage,    as   measured   at   the   socket,   must   be
maintained  at   9.0  volts   plus  or  minus   five  per-
cent  to  obtain  maximum  tube  life.   The  use  of  a
constant   voltage  filament   transformer  is   recom-
mended.

GRID  OPERArJOIV   -   The  4CV8000A  grid  has  a
maximum    dissipation    rating   of   50   watts.   Pre-
cautions  should  be  observed  to  avoid  exceeding
this   rating.   Grid   dissipation   is   the   product   of
the   dc   grid   current   and   the   peak   positive   grid
voltage  swing.

SCREEN   OPERATION   -   The   power  dissipated
by  the  screen  must  not  exceed  175 watts.  Screen
dissipation,  in  cases  where  no  ac  is  applied   to
the  screen,  is  the  product  of  screen  voltage  and
screen   current.   If  the   screen   voltage   is   modu-
lated,   the   screen   dissipation   will   depend  upon
loading,  driving  power and   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  dis-
sipation  in  the event  of these  failures.

PL4rE   DJSS/P4r/OIV   -   The   plate   dissipation
rating   of   8000    watts    attainable   through   vapor
cooling  provides  a   large  margin   of  safety.   It  is
unlikely  that  this  rating  will  be  exceeded,  even
during  tuning  periods.

When  the  4CV8000A  is  used  as  a  plate-modu-
lated  rf  amplifier,  this  rating  is  reduced  to  5500
watts  with  a   reduced  plate  input   rating  of  5000
volts  and  1.4  amps.

SPECIAL  APPLICATIONS   -   1£  ±t  ±s  desired  to
operate   this   tube   under   conditions   widely   dif-
ferent  from  those  given  here,  write  to  Power  Grid
Tube   Division,   EIMAC   Division   of  Varian,   301
Industrial    Way,    San    Carlos,    Califomia   94070,

for infomation  and  recommendations.

u
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VAPOR   COOLING   SYSTEM

STEAM    PRESSUFiE   INTERLOCK
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'1

DIMENSIONAL   DATA

DIM.
INCHES M I LLI METERS

MIN. MAX. REF. MIN. MAX. REF.

A 3.475 3.525 882T 89.53
8 0.860 0.890 21.84 22.61

C 2.985 3.025 75.82 76.84
D 3.490 3.525 88.65 89.54
E 3.472 3.602 88.19 91.49

F 6.000 6.200 152.40 I 57.48
G 7.753 7983 196.93 202.77

R                     ,,/;
H 0.965 I.005 24 . 5 I 25.53
K 0.700 0.730 1778 18.54

L 0430 0.460 10.92 I  I.68

`© M 0. I 60 0. I 8 0 4.06 4.57
N 0.018 0.025 0.46 0.64
P I.050 I I  loo 26.67 27.94
R 390 4la 590 410

I                  P

I

S 890 910 890 910

T 0.485 0.515 12.32 13.08

u I.557 I . 567 39.55 39.80

U V 4.000 4.175 101.60 106.05

W 2.968 75.39

vi.FILAMENT
X 7.875 200.03
Y 0.344 8.74
Z I.785 I .9'  5 45.54 48.64

\ccNTfmGRID__\\:aeNI=oi\\\, ®,rco          ,   M  "  h
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