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PHONE:  (415)  592.1221   .   CABLE:   "EIMAC"  SAN  CARLOS

15  March   1976

T0   EIMAC   TUBE   MANUAL   HOLDERS

The  enclosed  new  or  revised  data  sheets,   along  wi.th  an  updated  Table  of
Contents  and  list  ofJsales  offices,  are  to  be  i.nserted  i.n  the  approprl.ate
section  of  your  EIMAC  tube  manual,   volumes   I   &   11.      Please  use  your  Table
of  Contents  as  a  guide.

VOLUME    I                                                                                                                        INSERT

Table  of  Contents

Varl.an/EIMAC  Electron  Tube  and  Device
Group  Sales  Office  List

Planar  Triodes

8940

894l/Y690

Triodes

3CPX1500A7

3CW20,000A3

3CX3000A7   &   8162/3CX3000F7

8963

VOLUME    11

Tetrodes

4CW50'000E

4Cwl oo ' 000D

4CX3000A/8169

4CX35,000C/8349

3/15/76

2/01/76

10/ 15/7 5

10/ 15/7 5

9/01/75

8/01/75

10/01/75

9/01/75

9/01/75

112!fJ/16

9/01/75

REMOVE

9/01 /75

1/15/75

6/01/66

11/20/70

4/01/75

7/01/70

i  I On I grJ

51Or/&fl

12lor/|0



-2-

Pentodes

5CX 1 500A

Other  Products

VS-2,   4   &   6

SK630,   SK630A

SK740

WIO/a

Enclosures

INSERT

11 / 15/75

9/01/75

7/01/75

7/15/75

REMOVE

610lhll0

4/04/70

3/15/F;ri

8/15/66

Wi.lliam   I.   Orr,   Manager
Techni.cal   Data

\1-



TECHNICAL    DATA

SK.740
AIR-SYSTEM

SOCKET

The    EIMAC   SK-740   Air-System   Socket   is   recommended   for   use  with
those tubes  listed  at the  bottom  of  the  page  or other  tube  types  having this
special  breech-block  base.  This  socket is  not intended  for use  with  an  Air-
Chimney,   but  is  particularly  useful  in  applications  where  transverse  air
cooling,   heat-sink  or  immersion  cooling  is  intended.  When  this  socket  is
used,  connection  is  made  to  each  of  the  tube electrodes  except  the  anode.

BASE  CONNECTIONS

The  SK-740  socket  consists  of  five  sets  of ring  contacts:  they  are  from
top   to  bottom:   1.screen-grid,   2.control-grid,   3.cathode,   4.heater,   5.heater.
Each set of contacts consist of six separate contacting tabs.  The tube  ele-
ments  are connected  to  their extemal  circuits  by  two diametrically-opposed
solder  tabs.  The  SK-740 has no  grounded  contacts.

MATERIALS  AND   FINISHES

The  mounting  plate  of  the  socket  is  fabricated  of nickel-plated  brass.  The  contact  rings  and
tabs are of beryllium  copper, heat-treated  after  forming,  then silver-plated.  The rivets and  washers
are of brass,  silver and  nickel-plated respectively.  The  ten  contact  terminals are  solder-dipped  to

I?`        £mnos]udr:dfforfm; :]eapmeenfraobo]fed::iiye]r::n:.apchtih:]aet::Sulatin8 Wafers and  the  stop yoke of the socket are

INSTALLATION

The   SK-740  Air-System  Socket  is  designed  for  under-chassis  mounting  and  requires  a  1.593
inches  diameter  hole  through  the  chassis  deck.  Four  screw  holes  are  provided  for  fastening  as
shown in  the outline  drawing.

THE  SK-740  AIR-SYSTEM  SOCKET  IS  RECOMMENDED  FOR  USE  WITH   THE   FOLLOWING  TUBE   TYPES:

4N 15A                                         4CX300A/8167
4CX125C                                   4CX300Y/8561
4CX125F

Note:   A  separate means  of directing air is  required when using the  SK-740  with  the  4CX300A  and
4CX300Y.  For applications  using these  two  tubes,  the  SK-760 and  SK-770  Air-System  Sockets  are
recommended.  These  contain an integral chimney.

NET  WEIGHT  (Approximate)    ...............................        1.5  0z.;  (42.5  gin)

(Revised  7-15-75)    ©    1963,  1966,  1975   by  Varian Printed  in  U.S.A.

EIMAC    division    of   varian/301    industrial    way/san    carlos/calif ornia    94070
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DIM

lNCH ES M I LL I M ET ERS•'¢ MIN. MAX. REF. MIN. MAX. REF.
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AI +9_

J*I+©+S,yx,b

(
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C I.615* I .635 # 41 .02 41.53*Ill
D I.735 I.765 - 44.07 44.83 -
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K 3/32R 2 34R-
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TECHNICAL    DATA

The  EIMAC  SK-2200  and  SK-2210  are  air-system  sockets  recom-
mended for use with the EIMAC 8877/3CX1500A7 triode. A companion
chimney is available, which will operate with either socket.

With these sockets, connection is made to each tube element except the
anode.

No contacts are grounded on the SK-2200, while the SK-2210 has the

grid contacts grounded to the equipment chassis when installed.

INSTALLATION
The SK-2200 and SK-2210 are designed for under-chassis mounting,

and require a 31/4 inch hole through the chassis deck. Each socket is held in

place by four 6-32  screws.

AIF!  CHIMNEY

The SK-2216 chimney is made of low-loss teflon. It is held in place with
four toe clamps which are supplied with the chimney.

NET WEIGHTS
SK-2200  Socket    ................................  4.5oz;   128  gin

SK-2210  Socket     ...............................   4.0  oz;   113  gin

SK-2216  Chimney      ............................   2.0  oz;  56.7  gin

(Effective 3-1-76)     ©   1971,1976 by  Varian

SK-2200
SK-2210

AIR  SYSTEM  SOCKET

SK-2216
AIR  CHIMNEY

SK-2200

SK-2210

SK-2216

Printed  in  U.S.A.
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SK-2200/SK-2210
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3CV30,000A3...............3-1-67
3CV30,000H3...............5-1-68
3CW5000A1/8240  &
3CW5000F1/8241...........5-15-71

3CW5000A3/8242   ............        1-11-74

3CW5000A7................7-1-76

3CW5000F3/8243   .......     see  3CW5000A3
3CW5000F7  ...........      see  3CW5000A7
3CW5000H3................4-1-66

3CW5000H7................8-1-76

3CW10,cOOH3 .   ,
3CW20,000A1.  ,
3CW20,000A3 .  ,
3CW20,000A7.  .
3CW20,000H3 .  ,
3CW20,000H7.   .
3CW30,000H3 .  .
3CW30,000H7    .
3CW40,000H3 .  .
3CX400U7/8961

.............       10-15-70

.............             6-1-67

.............               8-1-75

.............              1-1-63

....            2-1-65

....         5-15-74

...         11-1-68

...           2-1-75
....           5-1-76

....           8-1-74

3CX1000A7/8283............3-25-75
3CX1500A7/8877............7-1-75
3CX2500A3/8161............3-1-67
3CX2500F3/8251............3-1-67
3CX2500H3................2-1-71
3CX3000A1/8238............11-1-67
3CX3000A7  &  8162/3CX3000F7...10-1-75
3CX30000A7...............10-1-75
3CX3000H7..........
3CX3000F1/8239......
3CX5000H3..........
3CX10,000A1/8158.....
3CX10,000A3/8159.....
3CX10,000A7/8160.....
3CX10,000H3.........

.....        5-15-76

.....         11-1-67

.....           4-1-66

.....      11-15-68

.....           5-1-68

.....           2-1-73

.....        3-15-66
3CX15,000A3...............7-1-69
3CX15,000A7...............4-15-71
3CX15,000H3...............4-1-66
3CX20,000A3...............4-15-71
3CX20,000A7...............7-1-73
3CX20,000H3...............5-1-71
3W5000F3/8243.............10-20-61
35T.....................2-1-69

35TG....................6-1-67

75TH....................12-15-65

75T1 .....................             4-1-67

100TH    ...................            4-1-67

100TI,...................5-1-52

152TH...................11-25-52

15 2TI ....................            4-1-67

250TH...................6-15-66

250TI....................1-1-61

304TH...................4-1-67

ul

- triF`



TRIODES

304TI`.................

450TH    .   I   ...............

450TL........
592/3-200A3....
1 000T    ........
1500T........

2000T........
5867A........
6696A........
FJNfyl A    ........
7480.........

8873/8874/8875  .  ,
8938.........

8963..---..-.

TETRODES

4-65A/8165.....
4-125A/4D21....
4-250A/5D22....
4-400A/8438....
4-400C/6775....
4-500A........

4-1000A/8166......
4CN15A..........

4CPX250K/8590....
4CS250R..........

4CV8000A.........

4CV20,COOA.......
4CV35,000A.......
4CV50'000E.......
4CV50,000J.......
4CV100,000C/8351  .  .  .
4CV250,000A.......
4CW800B/F........
4CW2000A/8244.....
4CW10,000A/8661....
4CW25,000A.......
4CW50,000E.......
4CW50'000J.......
4CW100,000D.......
4CW100,000E..............

4CW250,000A..............
4CX125C/F...............
4CX250B/7203  & 4CX250FG/8621
4CX250BC/8957 .  .  .
4CX250K/8245  &

4CX250M/8246    .  .
4CX250R/7580W     .  .
4CX300A/8167     .  .  .
4CX300Y/8561     .  .  .
4CX350A/8321  &

4CX350FA}322  .  .  .
4CX350F]/8904  .  .  .
4CX600B  &  4CX600F`
4CX600]/8809  &

4CX600]A/8921  .  .

6-1-67
12-15-65
12-15-65
6-15-66

12-15-65
5-5-70

10-15-50
11-15-64
10-15-64
10-15-64

11-1-68
6-3-73

5-15-73
8-1-75

5-1-62
6-1-67
5-5-70

7-20-70
4-1-71

3-10-72
10-30-66

6-1-68
5-1-76
9-1-70

3-15-71
6-1-68

5-15-66
4-1-76

7-15-71
2-1-68
3-1-72

11-1-73
6-15-71
4-15-63

2-1-72
9-1-75

7-15-71
9-1 -75
9-1-70
3-1-71
6-1-67
8-1-74
1-1-74

5-1-68
6- 1 6- 6 1
8-30-66
6-15-66

6- 1 5- 65
9-1-71

3-20-70

8- 15- 7 1

4CX1000A/8168     .  .
4CX1000K/8352  .  .  .
4CX1500A......
4CX1500B/8660  .  .  .
4CX3000A/8169  .  .  .
4CX5000A/8170  .  .  .
4CX5000]/8909  .  .  .
4CX5000R/8170W  .  .
4CX10,000D/8171.  .
4CX10,000J.....
4CX15,000A/8281.  .
4CX15,000]/8910 .  .
4CX35,000C/8349.  .
4W300B/8249....
4X150A/7034  &  7609
4X150G/8172....
4X500A........
6816,6884,7843    .  .  .
7609..........

8560A.........

8876..........

8930.........

8954..........

8959..........

X2159.........

5-1-70
.......             8-20-66
.......               12-1-71

6-1-67
.......             I-20-76
.......            4-15-69

.......            10-1-71

5-1-76
1-1-72
2-1-72

.........          12-15-73

.........          10-15-71
9-1-75

.........             11-1-73

8-1-74
.........          10-15-73

1-1-64
.........           11-15-71

....    see  4X150A/7034

.........             7-15-71

.........             6-15-71

.........             12-1-73

6-1-74
.........             11-1-74

7-1-73

PENTODES

5-125B/4E27A.............8-15-52
5-500A..................5-1-68

5CX1500A ................           11 -15-75

5CX3000A................8-1-67
264/8576................6-5-70
290....................5-5-70

8295A..................1-15-73

PULSE  MODUL^TORS

4PR60C/8252W.....
4PR65A/8187......
4PR125A/8247......
4PR250C/8248......
4PR400A/8188......
4PR1000A/8189.....
6C21............

OTHER  PRODUCTS

VS-2'  4  &  6        ......
Preformed  Contact

.......            6-30-71

.......            2-15-63

.......            3-15-64

9-1-70
.......            9-15-65
.......          12-15-65

.......          12-15-65

9-1-75

Finger  Stock   .............            6-15-71
HR  Heat  Dissipating
Connectors..............12-1-65

SK-300A.................4-15-69
SK-306,  SK-316    ............               3-1-76
SK-400..................4-1-56

SK-406,  SK-416,  SK-426  .......            12-1-73

(Cont'd)



OTHER  PRODUCTS

SK-410.................

SK-500............-....

SK-506,   SK-516    ...........

SK-510.................

SK-600A,  SK-610A    .........
SK-606,  SK-626,  SK-636B,  SK-646
SK-607.................

SK-620,  SK-620A    ..........
SK-630,  SK-630A    ..........
SK-640.....
SK-650,  SK-655
SK-700,  SK-710

12-1-73
3-15-67
4-15-69
3-15-75
11-1-74
11-1-74
8-15-71
7-1-75
7-I-75
7-1.75
5-1-76
5-1-76

SK-711A,  SK-712A    ..........
SK-740..................

SK-760,  SK-770    ............
SK-800B,  SK-806    ...........
SK-810B,  SK-806    ...........
SK-816,  SK-860,  SK-870  .......
SK-890B,  SK-806    ...........
SK-900,  SK-906    ............
SK-1300,  SK-1310,  SK-1320 .....
SK-1306,  SK-1406  ...........
SK-1400A,  SK-1470A  .........
SK-2200,  SK-2210,  SK-2216    .....

3-15-71
7-15-75
7-15-75
4-9-64
6-1-67

3-25-75
6.1-67

8-15-66
3-1-72

8-15-66
10-15-66

3-1-76
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@ TECHNICAL DATA

YU-148

HIGH-MU  TRIODE

The  EIMAC  YU-148  high  mu,  forced  air  cooled,  power triode  provides  relatively  high  power  output as  an  ampl.rfier,  oscillator or  modulator at  tow  plate

voltages. The tube has a low inductance cylindrical filament stem structure which  readily becomes part of a linear filament tank circuit  for VHF operation.

The grid provides good shielding between the input and output circuits for grounded grid applications and conveniently terminates in a ring between the plate

and filament terminals.

GENEPIAL CHAPACTEBISTICS'

ELECTRICAL

Filament: Thoriated Tungsten
7.0  ± 0.35 Volts

Current @  7 Volts

Am plification  Factor  (Average)

Direct  lnterelectrode  Capacitance  (Grounded  Filament)2

Direct  lnterelectrode  Capacitance  (Grounded  Grid)2

Cout....

Cgp    .  .

78 Amperes
.  .   200

'Characteristics and operating values are based  upon  performance tests. These figures may change without notice as a result of additional data or product

refinement.  Varian  Power Grid  & X-Bay Tube  Products  should  be consulted before  using this information  for final  equipment design.

2Capacitance values are for a cold tube as measured in a special shielded fixture,  in  accordance with  Electronic  Industries Association Standard  F3S-191.

(Effective 3/91)    2208                                                                                                                                                                                                                                           Printed  in  u.S.A.

varian®
power grid & x-ray tube products

1678 South  Pioneer Pload / Salt Lake City,  Utah  84104 / U.S.A. / (801)  972-5ooo



@ YU-148

TYPICAL OPERATloN AT 108  MHZ

Plate Voltage
Grid Voltage

Plate Current

Grid  Current

Peak BF Cathode Voltage'
plate Dissipation
Useful Output  Power'
Driving  Power'

Load  Impedance
Drive  Impedance

'Approximate Values

ABSOLUTE  MAXIMUM  RA"NGS

DC Plate Voltage
DC  Plate  Current
plate Dissipation

Grid  Dissipation

MECHANICAL

Maximum  Overall  Dimensions:

Leng,h    .

Diameter

Net Weight

Operating  Position

RADIO-FPIEQUENCY  POWEPI AMPLIFIEB

Class C Telegraphy or FM,  Cathode Driven

APPLICATION

MECHANICAL

COOLING -The maximum temperature rating for the anode core and the

ceramic/metal  seal  area of this tube  is  250°C,  and  sufficient forced  air

cooling must be provided to assure operation at safe tube temperatures.
Tube life is usually  prolonged  if cooling  in excess of absolute minimum

requirements is  provided,  for cooler tube temperatures.

Minimumairflowrequirementstomaintainanodecoreandceramic/metal

seal areas below 225°C at sea level with an air inlet temperature of 40°C
are  tabulated  for  air  fk>w  in  the  base-to-anode   and  anode-to-base

directions. At higher ambient temperatures, frequencies above 40 MHz,

or at higher altitudes,  a greater quantity of air will  be required.

With  air flowing  in  a base-to-anode direction,  and with the  specified  air

also flowing past the base section of the tube, no additional base cooling

of either type is normally  required. With air flowing  in an anode-to-base

direction,  additional ccoling air directed into the filament stem  structure,
between the inner and  outer filament terminals,  in the amount of 5 cfm

minimum,  directed  by  an appropriate air nozzle or pipe is  required.

It is suggested that temperatures, especially in the base area of the tube,
be    monitored    in    any    new    installation   to   ensure    proper   ccoling.

Temperatures may be measured with any Of the available temperature
sensing  paint or crayon  materieis.

8.50  in;  21.59  cm

6,70  in;  17.018  cm

8.01   lbs;  3.64  kg

Vertical,  base down or up
Forced Air

n

Cooling 50 C   Ambient

ELECTPICAL

FILAMENT OPEPIATION  -The  rated  filament voltage,  as  measured  at

the  filament  terminals,   should   be  7.0  Volts,  with  maximum   allowable
variation due to  line fluctuations of from  6.65 to 7.35 Volts.

INTEPLOCKS  -An  interlock  devise should  be  provided  to ensure that

cooling  air  flow  is  established  before  applicatfon  Of  electrical  power,

including  the  heater.  The  circuit  should  be  so  arranged  that  F`F  drive

cannot be applied in the absence of nomal plate voltage.



YU-148 @
a

EiR

.a,

INPUT  CIF}CUIT - When  operated  as  a grounded  grid  rf  amplifier,  the

use Of a matching  network  in the cathode circuit is  recommended.  For

best   results   with   a  single   ended   amplifier,   and   depending   on   the

application  it  is  suggested  the  network  have  a  "Q"  of at  least  5,  and
higher if possible.

FAULT  PPOTECTI0N  -  lt  is  good  practice  to  protest  the  tube  from
internal  damage  caused  by  an  internal  arc  which  may  occur  at  high
anode voltage.

PF  PIADIATION  -  Exposure to strong  rf fields  should  be avoided,  even

at relatively low frequencies. The dangers of rf radiation are more severe
at  UHF and  microwave frequencies and  can  cause serious  bodily and
eye  injuries.  CAPDIAC  PACEMAKEPIS  MAY  BE AFFECTED.

HOT SUPFACES -When the tube is used in air and air cooled, external

surfaces of the tube may reach temperatures up to 200 degrees C and
higher. In addition to the anode, the cathode insulator and cathodemeater

surfaces may remain hot for an extended time after the tube is shut off.

To  prevent  serious  burns,  take  care  to  avoid  any  bodily  contact  with
these surfaces both during, and for a reasonable cool down period ater,
tube operation.

CAUTION -HIGH VOLTAG E - Operaf/.ng vo/rage for the YU-J48 can be
deadly,  so  the  equipment  must  be  designed  properly  and  operating

precautions  must  be followed.  Design  equipment  so  that  no  one can
come in contact with  high voltages.  All equipment must  include safety
enclosures for high voltage circuits and terminals, w.ith interlock switches
to open the primary circuits Of the power supply and to discharge high
voltage   capacitors   whenever   access   dcors   are   opened.   Interlock
switches  must  not  be  bypassed  or  ncheatedn  to  allow operafron  with
access doors open. AIways remember that HIGH VOLTAGE CAN KILL

SPECIAL  APPLICATloNS  -  lf  it  desired  to  operate  this  tube  under

conditions different from those given here write to the Power Grid Tube

Marketing Department Varian Power Grid & X-hay Tube Products, 1678
South  Pioneer  F3oad,  Salt  Lake  City,   UT  84104,  for  information  and
recommendations.
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DIMENSIONAL  DATA

INCHES MiLLiMETErs

DIM. MIN. MAX. FIEF. MIN. MAX, BEF.

A 6.000 6.125 152.4 155.58

8 .781 .843 19.8 21.4

C 3.625 92.1

D .615 .635 15.6 16.1

E 1.490 1.510 37.8 38.4

F 2.990 3.010 75.9 76.4

a .812 .937 20.6 23.8

H 1.375 1.625 34.9 41.3

J .375 .437 9.5 11.1

K 3.875 4.250 98.4 107.9

L 3.325 84.5

M .687 .812 17.5 20.6

P 8.000 9.000 203.2 228.6

R 65.1 65.1

S 1 . 000 1 . 1 25 25.4 28.6
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EIMAC  tube types  are  identified  by  either
a   non-descriptive,   sequentially-assigned
4-digit  type  number,  standardized  and  regist-
ered   with   the   ELECTRONIC   INDUSTRIES
ASSOCIATION     (EIA)     for     non-duplication
throughout   the  world,   or   by   an   EIMAC-orig-
inated  coded  numbering  system,  designed  to
convey    descriptive    information    about    the
tube.  Many  tube  types  can  be  identified  with

either   number,   and   are   branded   with   both.

In   general,   the  EIMAC  type  number  con-
sists   of:   a   numeral   indicating   the   number

of  electrodes,  one  or  more  letters  denoting
special  characteristics,  a numeral  represent-
ing  the  plate  dissipation  rating,   and  a  final
letter   to   distinguish   the   tube   from   others
which  may  bear  similar  or  preceding  letters
and  numerals. Triode  types  carry  an  addition-
al  number to  indicate their  approximate amp-
lification  factor.

To  illustrate  the  system,   a  typical  1500-
watt,     ceramic,     extemal-anode,    forced-air
cooled    EIMAC    triode    is    broken    down   as
follows:

8877/3CX1500A7

Description
C-Ceramic  Envelope  (No  Glass)
L-External  Anode,  Liquid  Convection  Cooling
N-External  Anode,  Natural  Convection  Air  Cooling
P-Primarily  for  Pulse  Applications

* R -Internal  Anode,  Radiation  Cooled

S -External  Anode,  Conduction  Cooled
V-External  Anode,  Vapor  Cooled
W-External  Anode,  Water  Cooled
X-External  Anode,  F`orced-Air  Cooled
*   In older types,  the  dash,  as  in  the  case  of

the  4-250A,  carries  the  meaning of  "R"

given  above.

Amplification
Factor

1-0 to  10
2-11  to  20
3-21  to  30
4-31  to  50
5-51  to  100
6-101  to  200
7-201  to  500
8-501  to  1000

Version
Distinguishes   tubes   which,   al-
though    alike   as   to   number   of
electrodes and  plate dissipation,
are  not  necessarily  interchange-
able   physically   or  electrically.

L

(Effective  6-1-73)            1950,1967,1973   Varian

EIMAC    division   of   vari®n    /    301    industrial    way    /    san    carlos    /    california    94070
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........            11-1-71

.......     see  8906

.......               2-1-71

.......              2-1-71

.......      11-15-72

.....   see  8906AL

7815RAL.........

7855/7855K.......
7855AL/7855KAL     .  .  .
7855K...........

7855KAL.........

8403............

8533.............

8755/8755A........
8755A...........

8;JF;J............

8847/8847A........
8847A...........

8892.....,......

8893............

8906/8907.........
8906AL/Y572AL....
8907     .    .    .    '    ........

8911............

8912............

8933............

Y572AL..........

TRloDES

3-400Z/8163....
3-500Z........
3-1000Z/8164    .  .  .
3C24.........

3CV1500A7.....
3CV30,000A3....
3CV30,000H3....
3CW5000A1/8240  &

3CW5000F1/8241
3CW5000A3/8242   .
3CW5000F`3/8243   .
3CW5000H3.....
3CW10,000H3....
3CW20,000A1....
3CW20,000A3....
3CW20,000A7....
3CW20,000H3....
3CW20, 000H7 ....
3CW30,000H3....

3CW30,000H7     .  .  .
3CW40,000H3....

3CX400U7/8961  .  .
3CX1000A7/8283   .
3CX1500A7/8877   .
3CX2500A3/8161   .
3CX2500F`3/8251   .
3CX2500H3.....
3CX3000A1/8238   .
3CX3000A7.....

...........          8-15-74

...........           11-1-73

•..........          8-15-74

...........           11-1-51

...........          6-15-71

...........              3-1-67

...........              5-1-68

...........          5-15-71

...........          1-11-74

......      see  3CW5000A3
•..........              4-1-66

..........      10-15-70

..........             6-1-67

..........              6-1-66

..........              1-1-63

..........             2-1-65

..........          5-15-74

..........          11-1-68

...........        2-1-75

...........          3-25-75

...........             7-1-75

...........             3-1-67

...........             3-1-67

...........             2-I-71

3CX3000F1/8239   .  .  ,
3CX3000F7/8162   .  .  ,
3CX5000H3.......
3CX10,000A1/8158  .  .
3CX10,000A3/8159  .  .
3CX10,000A7/8160  .  .
3CX10, 000H3 ......
3CX15,000A3......
3CX15,000A7......
3CX15,000H3......
3CX20,000A3......
3CX20,000A7......
3CX20,000H3......
3W5000F3/8243....
35T............

35TG..........

75TH..........

75T|`..........

100TH.........

..         11-1-67

.   .     11-20-70

..         11-1-67

..          5-7-70
.........            4-1-66

.........      11-15-68

.........            5-1-68

.........            2-1-73

.........         3-15-66

........            7-1-69

.........         4-15-71

........            4-1-66

.........          4-15-71

.........             7-1-73

.........             5-1-71

.........      10-20-61

.........             2-1-69

.......             6-1-67

.......      12-15-65

.......             4-1-67

.......             4-1-67

.......             5-1-52

.......       11-25-52

.......             4-1-67

.......         6-15-66

.......              1-1-61

.......             4-1-67

.......             6-1-67

.......      12-15-65

.......       12-15-65

.......         6-15-66

.......      12-15-65

.......           5-5-70

100TL    ............

152TH............

152TL............

250TH.........

250TL........I

304TH.........

304TL.........
450TH.........

450TL.........

592/3-200A3.....
1000T     .........

1500T.........

u



TRloDES

2000T......
5867A......
6696A......
Fffif!n AL     ......

7480.......

8873/8874/8875
8938.......

8963.......

............      10-15-50

............      11-15-64

...........      10-15-64

............      10-15-64

...........              11-1-68

6-3-73
...........              5-15-73

4-1-75

TETRODES

4-65A/8165  .
4-125A/4D21
4-250A/5D22
4-400A/8438
4-400C/6775
4-500A....

4-1000A/8166    ........,
4CN15A............,

4CPX250K/8590.......
4CS250R.............

4CV8000A............

4CV20,000A..........
4CV35 , 000A     ..........
4CV50,000E..........

4CV50,000J..........

4CV100,000C/8351......
4CV250,000A-..........

4CW800B/F...........

4CW2000A/8244........
4CW10,000A/8661.......
4CW25 , 000A     ..........

4CW50,000E..........
4CW50,000J..........

4CW100,000D..........

4CW100'000E..........

4CW250.000A..........

5-1-62
6-1-67
5-5-70

.   .   .             7-20-70

4-1-71
...             3-10-72

..   .          10-30-66

6-1-68
4-1-70
9-1-70

..   .              3-15-71

6- 1-68
.   .   .            5-15-66

5-1-70
..   .              7-15-71

2-1-68
3-1-72

..   .             11-1-73

...             6-15-71

...             4-15-63

2-1-72
7-1-70

..   .             7-15-71

7-1-67
9-1-70
3-1-71

4CX125C/F...............

4CX250B/7203  &  4CX250FG/8621
6-1-67
8-1-74

1-1-744CX250BC/8957 .  .  .
4CX250K/8245  &

4CX250M/8246    .  .
4CX250R/7580W     .  .
4CX300A/8167     .  .  .
4CX300Y/8561     .  .  .
4CX350A/8321  &

4CX350FA322  .  .  .
4CX350F]/8904  .  .  .
4CX600B  &  4CX600F
4CX600]/8809  &

4CX600jA/8921  .  .
4CX1000A/8168     .   .
4CX1000K/8352  .   .  .
4CX1500A......
4CX1500B/8660  .  .  .
4CX3000A/8169  .  .  .
4CX5000A/8170  .  .  .

5-1-68
....             6-16-61

....             8-30-66

....             6-15-66

....             6-15-65

9-1-71
....             3-20-70

....             8-15-71

5-1-70
....            8-20-66
....              12-1-71

6-1-67
5-1-67

....            4-15-69

4CX5000]/8909  .  .  .
4CX5000R/8170W  .  .
4CX10,000D/8171.  .
4CX10'000J.....
4CX15,000A/8281.  .
4CX15,000]/8910  .  .
4CX35,000C/8349.  .
4W300B/8249....
4X150A/7034  &  7609
4X150G/8172....
4X500A........

6816,6884,7843    .  .  .
7609..........

8560A.........

8876..........

8930.........

8954..........

8959..........

X2159.........

.......              10-1-71

.......             4-15-71

1-1-72
2-1-72

.......           12-15-73

.......          10-15-71

....             12-1-70

....              11-1-73

8-1-74
....          10-15-73

1-1-64
....           11-15-71

see  4X150A/7034
....             7-15-71

....             6-15-71

....             12-1-73

6-1-74
....             11-1-74

7-1-73

PENTODES

5-125B/4E27A  .  .
5-500A.......

5CX1500A.....
5CX3000A.....
264/8576.....
290.........

8295A.......

......             8-15-52

5-1-68
6-6-70
8-1-67
6-5-70
5-5-70

.....               1-15-73

PULSE  MODULATORS

4PR60C/8252W    .
4PR65A/8187    .  .
4PR125A/8247 .  .
4PR250C/8248.  .
4PR400A/8188.  .
4PR1000A/8189  .
6C21........

OTHER  PRODUCTS

VS-2,   4,  5   &  6   ......
Preformed  Contact

Finger  Stock   ......
HR  Heat  Dissipating
Connectors.......

SK-300A..........

SK-306,   SK-316    .....
SK-400...........

SK-406,  SK-416,  SK-426
SK-410   ...........

SK-500...........

SK-506,  SK-516    .....
SK-510  ...........

SK-600A,  SK-610A    .   .   .

6-30-71
2-15-63
3-15-64
9-1-70

9-15-65
12-15-65
12-15-65

4-4-70

....              6-15-71

....              12-1-65

....             4-15-69

....             8-15-66

4-1-56
....              12-1-73

....              12-1-73

....             3-15-67

....             4-15-69

....            3-15-75

....             11-1-74
SK-606,  SK-626,  SK-636B,  SK-646            11-1-74
SK-607   ..................              8-15-71

(Cont'd)   .



7-1-75
3-15-67

7-1-75

OTHER  PRODUCTS

SK-620,  SK-620A    .
SK-630,  SK-630A   .
SK-640........
SK-650,  SK-655    .  .
SK-700,  SK-710    .  .
SK-711A,  SK-712A
SK-740........

SK-760,  SK-770   .  .
SK-800B,  SK-806   .

....            1-15-66

....         10-15-66

....            3-15-71

....            8-15-66

....            7-15-75
4-9-64

SK-810B,  SK-806    ...........
SK-816,  SK-860,  SK-870  .......
SK-890B,  SK-806    ...........
SK-900,  SK-906    ............
SK-1300,  SK-1310,  SK-1320 .....
SK-1306,  SK-1406  ...........
SK-1400A,  SK-1470A  .........

SK-2200,  SK-2210

6-1-67
3-25.75

6-1-67
8-15-66
3-1-72

8-15-66
10-15-66
8-15-72

J
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100TH............T

100TL............T

152TH............T

152TL............T
1000T............T
1500T............T
250F\.............F\

250TH............T

250TL............T
253..............F3

264/8576..........PE
290..............pE

2000T............T
2-01C.............D

2-450A............B
2-2000A...........Pl

2C39A  see  7289  ......          PL
35T..............T

35TG.............T

304TH............T

304TL............T
3-200A3  see  592 ......             T
3-400Z/8163........T
3-500Z............T
3-1000 Z/ 8164    .......              T
3C24.............T
3CV 1500 A7  .........              T
3CV30,000A3........T
3CV30,000H3........T
3CW5000A1/8240.....T
3CW5000A3/8242.....
3CW5000 F 1 / 8241   .....

3CW5000F3/8243.....
3CW5000H3........
3CW10,000H3........
3CW20 , coo A 1 .
3CW20 ,OO0A3 .
3CW20,OcOA7 .
3CW20,000H3.
3CW20, cOOH7 .
3CW30, cOOH3 .

T
T
T
T
T

3CW30,000H7........
3CW40,OcOH3........
3CX100A5  see  7289   .  .  .
3CX400U7..........
3CXIO00A7/8283.....
3CX1500A7/8877.....
3C X2500A3/ 8161   .....
3CX2500F3/8251.....
3CX2500H3.........
3CX3000A1/8238.....

T
T

PL
T
T
T
T
T
T
T

3CX3000A7.........T
3CX3000F1/8239.....T
3CX3000F7/8162.....T
3CX5000H3.........T
3CX10,000A1/8158....T

3CXIO,000A3/8159....T
3CX10,000A7/8160....T
3CX10,000H3.  ,
3C X 15 , 000 A3 .
3CX15,000A7 .   .
3CX15,000H3.   .
3CX20,000A3.   .
3CX20,OOOA7 .   .
3CX20,000H3.  .
3W5000F3/8243

T
T
T
T
T
T
T
T

450TH............T

450TL............T

4-65A/8165.........TET
4-125A/4D21........TET
4-250A/5D22........TET
4-400A/8438........TET
4-400C/6775........TET
4-500A............TET
4-1000A/ 8166    .......       TET
4CN 15A   ...........        TET

4CPX250K/8590......TET
4CS250B.........,.TET
4CV800A..........TET
4CV20,000A........TET
4CV35,000A........TET
4CV50,000E........TET
4CV50,000J........TET
4CVIOO,000C/8351....TET
4CV250,000A........TET
4CW800B..........TET
4CW800F  see  4CW800B   .      TET
4CW2000A/8244......TET
4CW10,000A........TET
4CW25,000A........TET
4CW50,000E........TET
4CW50,COOJ........TET
4CWIOO,COOD........TET
4CWIOO,000E........TET
4CW250,000A........TET
4C X125C    ..........       TET
4CX125F  see4CX125C   .      TET
4CX250B/7203  &
4CX250FG/8621.....TET

4CX250BC/8957......TET
4CX250K/8245.......TET
4CX250M/8246.......TET
4CX250P/7580W.....TET
4C X300A/ 8167 .......       TET
4CX300Y/8561.......TET
4CX350A/8321.......TET
4CX350F/8322.......TET
4CX350FJ/8904......TET
4CX600B..........TET
4CX600F  see  4CX600B  .      TET

4CX600J/8809  .  .
4C X600J A/ 8921

see  4CX600J  .
4CX1000A/8168  .
4CXIO00K/8352  .
4CX1500A....
4CX1500B/8660  .
4CX3000A/8169  .
4CX5000A/8170  .
4CX5000J/8909   .
4CX5000B/ 8170W
4CX10,000D/8171
4CXIO,OO0J....
4CX15.000A/8281

.   .   .       TET

.  .   .       TET

.  .  .       TET

.  .  .       TET

.  .  .       TET

.   ..       TET

.   .   .       TET

.  ..       TET

..  .       TET

..  .       TET

...       TET

...       TET

.  .  .       TET
4CX15,000J/8910.....TET
4CX35,000C/8349.....TET
4D21  see  4-125A    .....       TET
4E27A  see  5-125B    ....          PE
4P860C/8252W......PM
4P B65A/ 8187   .......
4P8125A/ 8247    ......
4PPl250C/ 8248    ......
4P8400A/8188......
4P Pl 1 000A/ 8189 ,.....
4W300B/8249.......
4X150A/7034 see  7609.  .
4X150G/8172........
4X500A...........

g]5A....-........
592/3-200A3........
5867A............

5-125B/4E27A.......
5-500A............

5CX1500A..........
5CX3000A..........
5D22  see  4-250A    .....
673  see  575A ........
6696A     ........   I   .   .   .

6/fyfJFT  A     ............

6775  see  4-400C ......
6816.............

6884  see  6816   .......
6894.............

6895  see  6894   .......
6C21.............PM

75TH.............T

75TL.............T

750TL............T
7034  see  4X150A   .....       TET
7035  see  4X150A/D   ...       TET
7203  see  4CX250B   ....      TET
7204  see  4CX250B/F   ..      TET

D  -  Diode
PE -  Pentode
PL  -Planar  Triode
PM  -Pulse  Modulator

OP -  Other  Products
R  -  Pectif ier
T  -Triode

TET  -  Tetrode



7211...........,

7289/3CX100A5....,
7480...........,

7580W  see  4CX250P   .
7609  see  4X150A/7034.

8252W  see  4P860C  ....          PM
8281  see4CX15,000A..       TET

rTh

7698.............PL
7815/7815B.........PL
7815AL/7815PAL.....PL
7815P  see  7815   ......           PL
7815BAL  see  7815AL   ..          PL
7843.............TET

7855/7855K.........PL
7855AL/7855KAL.....PL
7855K  see  7855   ......           PL
7855KAL  see  7855AL   ..          PL
8698.............F\

869BL  see  8698 ......              a
8020.............F\

8158  see  3CX10,000A1..              T
8159  see  3CX10,000A3..             T
8160  see  3CX10,000A7..              T
8161   see  3CX2500A3...              T
8162  see  3CX3000F7...              T
8163  see  3-400Z ......              T
8164  see  3-1000Z  .....              T
8165  see  4-65A    ......       TET
8166  see  4-1000A  .....       TET
8167  see  4CX300A   ....       TET
8168see4CX1000A   ...       TET
8169  see  4CX3cOOA    .   .  .       TET
8170  see  4CX5000A    .  .  .       TET
8170Wsee4CX5000P    ..       TET
8171  see4CX10,000D..       TET
8172  see  4X150G   .....       TET
8173see4W20,000A...       TET
8187  see 4P865A  .....          PM
8188  see  4P8400A   ....          PM
8189  see,4PB1000A    .  ..          PM
8238  see  3CX3000A1...             T
8239  see3CX3000F1...              T
8240  see  3CW5000A1...              T
8241  see  3CW5000A1/FI              T
8242  see  3CW5000A3...             T
8244  see  4CW2000A   ...       TET
8245  see  4CX250K   ....       TET
8246  see  4CX250K"...      TET
8247  see  4PPll25A   ....          PM
8248  see 4PB250C   ....          PM
8249  see  4W300B   .....       TET
8251  see  3CX2500F3...              T

8283  see  3CX1000A7 .  .  .
8295A............

8321  see  4CX350A   ....
8322  see  4CX350A/F    .  .
8349  see  4CX35,000C   .  .
8351   see  4CV100,OO0C    .
8352  see  4CX1000K ....
8403.............

8438  see  4-400A ......
8533........I....

8560A............

8561   see  4CX300Y   ....
8576  see  264  ........
8590  see  4CPX250K   .  .  .
8660  see  4CX1500B    .  .  .
8661  see  4CW10,000A   .  .
8755........'....

8755A  see  8755   ......
&JE;J.............

8809  see  4CX600J    ....
8847.............

8847A  see  8847   ......
8873.............

8874  see  8873   .......
8875  see  8873   .......
8876.............

8877  see  3CX1500A7 .  .  .
8892.............

PL
TET

PL
PL

T
T
T

TET
T

PL
8893.............PL

8904see4CX350FJ    ...      TET
8906.............PL
8906AL/ Y57 2AL    .....
8907  see  8906    ......,
8909  see  4CX5000J ....
8910  see  4CX15,OO0J    .  .
8911.............

8912.............

8921  see  4CX600J/JA  .  .
8930....-........

8933.............

8938.............
8954---.------.--

8959
8963
Contact  Finger  Stock

(Preformed)......
HPI  Heat  Dissipating

Connectors......
SK-300A....
SK-306.....
SK-316  see  SK-306   .  .  .

SK-400............OP

SK-406............OP

SK-410............OP

SK-416  see  SK-406   ....          OP
SK-426  see  SK-406   ....          OP
SK-500............OP
SK-506............OP
SK-510............OP

SK-516  see  sK-506   ....          OP
SK-600 A  ...........           OP
SK-606............OP

SK-607............OP

SK-610  see  sK-600A...          OP
SK-620............OP

SK-620A  see  SK-620   ...          OP
SK-626  see  SK-606   ....          OP
SK-630............OP
SK-630A  see  SK-630   ...          OP
SK-636B  see  SK-606...         OP
SK-640............OP

SK-646  see  SK-606   ....          OP
SK-650  ............           OP

SK-655  see  SK-650   ....          OP
SK-700............OP
SK-710  see  SK-700   ....          OP
SK-711 A  ...........            OP

SK-712Asee  sK-711A   ..          OP
SK-740............OP

SK-760............OP
SK-770  see  SK-760   ....          OP
SK-800B...........OP
SK-806  see  SK-800B   ...         OP
SK-810B...........OP
SK-816  ............          OP

SK-860  see  SK-816   ....          OP
SK-870  see  sK-816  ....         OP
SK-890B...........OP
sK-900  .......... `..           OP
SK-906  see  SK-900   ....          OP
SK-1300   ...........           OP

SK-1306   ...........           OP

SK-1310  see  sK-1300...          OP
SK-1320  see  sK-1300...          OP
SK-1400A   ..........           OP
SK-1406  see  sK-1306...          OP
SK-1470A  see  sK-1400A.         OP
SK-2200   ...........           OP
SK-2210  see  sK-2200...         OP
VS-2,   4,   5  &  6   .......           OP
X-2159............TET
Y572AL  see  8906AL...          PL

D  -  Diode
PE -  Pentode
PL  -Planar  Triode
PM  -Pulse  Modulator

OP -  Other  Products
R  -Rectif ier
T -  Triode

TET  -  Tetrode
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EIMAC/JEDEC  CROSS-REFERENCE  LIST

EIMAC  to  JEDEC

E.IMAC  No.          JEDEC  No.                 EIMAC  No.          JEDE.C  No.                  EIMAC  No.

2-01C   .   .
2-25A....
2-50A....
2-150D   .   .
2-240A   .   .
2-2000A   .   .   .
2C39A   .
2C3OwA  .  .
2XloooA    .
2X3000F    .
3C24    .
3-200A3   .   .   -
3-400Z   .   .
3-500Z   .   .
3-1000Z    .
3CPNloA5    .
3CPX100A5
3CPX1500A7
3CV1500A7
3CV30,000Al
3CV30,000A3
3CV30,000H3

3CX20,000H3   ..     ~                 4PR60B
4-65A
4-125A

.  2C39A
2C39WA

•   .  3C24
.   .   .  592
.   .   8163

.   .   8164

.   .   7815

.   7815R

3CV50,000A7   .  .     ~
3CW5000Al    .   .   .  8240
3CW5000A3    .   .   .  8242
3CW5000F1     .   .   .   8241
3CW5000F3    .  .   .  8243
3CW5000H3    .   .   .
3CW10,000A3   .  .     -
3CW10,000H3   .  .     -
3CW20,000Al   .  .     -
3CW20,000A3  .  .     -
3CW20,000A7  .  .     -
3CW20,000H3   .  .     -
3CW20,000H7   .  .     -
3CW30,000H3   .  .     -
3CW30,000H7   .  .     -
3CW40,000H3   .  .     -
3C X 100A 5    ....   7289
3C X 1 O0F5     ....  8250
3C X400U 7    ....  8961
3CxloooA7    .  .  .  8283
3CX1500A7    .  .  .  8877
3CX2500A3    .   .   .  8161
3CX2500F3     .   .   .   8251
3CX2500H3    .
3CX3000A1     .   .   .  8238
3CX3000A7    .
3CX3000F1     .   .   .  8239
3CX3000F7     .   .   .  8162
3CX5000A3    .
3CX5000H3    .
3CX10,000A1    .   .   8158
3CX10,000A3   .   .  8159
3CX10,000A7   .   .  8160
3CXIO,000H3   .  .     -
3CX15,000A3   .  .     -
3CX15,000A7   .  .     -
3CX15,000H3   .  .     -
3CX20,000A3   .  .     -
3CX20,000A7   .  .     -

4-250A.......
4-400A.......
4-4008   .  .
4.400C   .  .   .
4-500A.......
4-1000A   .   .
4CN15A   .   .
4CPX250K....
4C S 2 5 0 R     .....
4CV1500B....
4CV8000A....
4CV20,000A   .  .   .
4CV35,000A   .  .   .
4CV50,000E   .  .   .
4CV50,000J    .
4CV100,000C    .  .
4CV250,000A   .  .
4CW800B.....
4CW800F.....
4CW2000A....
4CW10,000A  .  .
4CW25,000A  .  .   .
4CW50,000E   .   .  .
4CW50,000J    .   .  .
4CWIOO,000D   .  .
4CWIOO,000E   .  .
4CW250,000A   .  .
4CX125C    .
4CX125F.....
4CX250B.....
4CX250BC....
4CX250FG   .
4CX250K.....
4CX250M   .   .   .
4CX250R
4CX300A
4CX300Y
4CX350A
4CX350F
4CX350FJ
4CX600B
4CX600F
4CX600J
4CX600JA
4CXIO00A
4CX1000K
4CX1500A
4CX1500B
4CX3000A
4CX5000A
4CX5000J

8165              4PR60C    .
4D21              4PR65A   .
5D22              4PR125A
8438             4PR250C
7527             4PR400A
6775              4PR1000A

4PR1000B
8166              4W300B   .

4X150A   .
8590              4X150G   .

4X500A   .
5-1258   .   .
5-500A  .  .
5CX1500A
5CX3000A
6C21     .
25T....

8351                 35T    ....
35TG   .   .   .
75TH   .   .   .
75TL   .   .   .

8244               100R    .  .  .
8661                100TH    .   .

100TL    .   .
152TH    .   .
152TL    .   .
175A    .   .   .
177A    .   .   .
177WA   .   .
250R    .   .   .
250TH    .  .

7203              250TL    .  .
8957                253    ....

JEDEC  No.

.   .   .   8252

.  . 8252W

.   .   .   8187

.   .   .   8247

.   .   .  8248

.   .   -8188
.   .   8189

.   .   .  8249

.   .   .   7034
.   .   8172

.   .  4E27A

.   .  6C21
....  25T
....  35T
.   .   .35TG
.   .   .75TH
.   .   .  75TL
.   .   .  8020
.   .100TH
.   .100TL
.   .152TH
.   .152TL

.  .  6549W

.   . 250TH

.   .  250TL

....  253

8621                 254W   ........
8245                264    .......  8576
8246                 279    .........

7580W              284    .
.8167               290    .
.8561               294    .
.  8321               304TH
.  8322              304TL
.8904              322    .

450TH
450TL

8809
8921
8168
8352

8660
8169
8170
8909

4CX5000R    .  .   .8170W
4CX10,000D   .   .   .  8171
4CXIO,000J    .
4CX15,000A   .   .  .  8281
4CX15,000J    .  .  .  8910
4CX35,000C   .  .  .  8349
4D21A......4D21A

6884    .  .
6894    .
6895     .   .
7211.   .

7457     .   .
7480    .   .
7609    .   .
7698    .  .
7815AL
7815RAL
7815X    .

.  .   .   6884

.  .  .  6894

.  .   .  6895

.   .   .   7211

.   .   .   7457

.  .   .   7480

.  .   .   7609

.  .   .   7698

.  7815AL
7815RAL
.   .  7815X

7815XAL   .  .  7815XAL
7843........7843
7855........7855
7855AL....7855AL
7855K......7855K
7855KAL   .  . 7855KAL
8295A......8295A
8403........8403
8432........8432
8533W......8533W
8560A......8560A
8560AS....8560AS
8745........8745
8755........8755
e>] 55 A    ...... 8,] r55 A
8756........8756
&J 57      ........  8)J E)J
8847.......8847
8847A......8847A
8873........8873
8874........8874
8875     .                    ..8875
8876.....8876
8892........8892
8893........8893
8906........8906
8906AL....8906AL
8906BAL    .  .  8906BAL
8906X......8906X

. 304TH             8906XAL   ..8906XAL

.304TL              8907     ........  8907
8911      ........   8911

.450TH              8912

.  450TL             8930

.  750TL             8933

.   .  .826              8938

.1000T             8940

.1500T              8941

.  2000T            8942

.  5867A             8944
.   6155
.   6156
.  6549
.  6569
.  6580
6696A
6697A
.  6775
.  6816

8912
8930
8933
8938
8940
8941
8942
8944

8954........8954
8959........8959
8960........8960
8962........8962
8963........8963
8964........8964
8965.......8965



JEDEC/EIMAC  CROSS-REFERENCE   LIST

JEDEC  No.

2C39A   -
2!C39IN A
3C24    .  .
4D21    .   .
4D21A   .
4E27A   .
5D22   .   .
6C2l    .

EIMAC  No.

.   .  2C39A
•2C39INA
.   .   .  3C24
.   .4-125A
.   .4D21A
.   .5-1258
.  .4-250A
.   .   .  6C2l

25T..........25T
35T..........35T
35TG........35TG
75TH........75TH
75TL........75TL
100TH    ......  100TH
100TL......100TL
152TH......152TH
152TL .......   152TL
250TH.....250TH
250TL......250TL
253..........253
304TH......304TH
304TL......304TL
450TH......450TH
450TL......450TL
592.......3-200A3
750TL......750TL
826..........826
1000T     ......   1000T
1500T......1500T
2000T......2000T
5867A......5867A
6155     ........   6155

6156     ........   6156
6549W    ...... L7 7W A
6569......6569
6580........6580
6696A......6696A
C>697 A    ...... 6Cj97 A
6775.......4-400C
6816     ........   6816
6884........6884
6894........6894
6895........6895
7034......4X150A
7203.....4CX250B
7211      ........    7211

72 89    ....  3C X 100A5
7 4;5'J      ........ 7 qf)J
7480........7480
7527.......4-4008
7580W....4CX250R
7609........7609
7698........7698
7815     ....  3C PN 10A5
7815A L    ....  7815AL
7815R    .  .   3CPX100A5
7815RAL   .  .  7815RAL
7815X......7815X
7815XAL   .  .  7815XAL

JEDEC  to  EIMAC

JEDEC   No.          EIMAC  No.                 JEDEC  No.           EIMAC  No.

7843    ........   7843                8661...4Cwlo,000A
7855........7855
7855AL....7855AL
7855K......7855K
7855KAL   .  .  7855KAL
8020........100R
8158    .  .3CX10,000Al
8159    .  .3Cxlo,000A3
8160    .  .3Cxlo,000A7
8161     .   .   .   3CX2500A3
8162    .  .  .   3CX3000F7
8163     ....... 3-400Z
8164     ......  3-i oooZ
8165     .                     .    4-65A
8166     ..... 4-1000A
8167.....4CX300A
8168    ....  4C X 1000A
8169....4CX3000A
8170    ....  4C X5000A
8170W   .  .  .  4CX5000R
8171     .  .   .4Cxlo,000D
8172     ......  4X 150G
8187......4PR65A
8188....4PR400A
8189    ....  4PR 1000A
8238    .  .  .  3CX3000A1
8239    .  .  .   3CX3000F1
8240    .  .  .  3CW5000A1
8241     .  .  .  3CW5000F1
8242    .  .  .  3CW5000A3
8243    .  .  .  3CW5000F3
8244....4CW2000A

8745     .                     .   .8745
8755........8755
8755A......8755A
8756     .                     .   .8756
8'JF)I........a)J57
8809    .         .   .   4CX600J
8847.....8847
8847A......8847A
8873     .                     ..8873
8874.......8874
8875.......8875
8877     .   .   .   3CX1500A7
8892....8892
8893     .                    ..8893
8904    .      .   .   4CX350FJ
8906    .                    ..8906
8906AL....8906AL
8906BAL    .  .  8906BAL
8906X......8906X
8906XAL   .  .8906XAL
8907     .                     ..8907
8909    .         .   4CX5000J
8910    .   .   .  4CX15,000J
8911       ........   8911

8912      ........   8912
8921....4CX600JA
8930........8930
8933     .                     ..8933
8938    .                    ..8938
8940    .                    ..8940
8941.......8941

8245    ..... 4CX250K               8942
8246    ..... 4CX250M               8944
8247    .....  4PR125A               8954
8248    .....  4PR250C               8957
8249    ...... 4W300B               8959
8250    ....  3CX100F5               8960
8251...   3CX2500F3               8961
8252     .....  4PR60B               8962
8252W   .....  4PR60C               8963
8281...4CX15,000A               8964
8283    ...  3CxloooA7              8965
8295A......8295A
8321.....4CX350A
8322.....4CX350F
8349    .  .  .4CX35,000C
8351     .   .  4CVIOO,000C
8352     ....  4C X 1 OOOK
8403........8403
8432........8432
8438.......4-400A
8533W......8533W
8560A......8560A
8560AS....8560AS
8561....4CX300Y
8576.........264
8590....4CPX250K
8621....4CX250FG
8660    ....  4CX 1500B

....   8942
.   .   8944
.   .   8954

4CX250BC
.   .   .   8959
.   .   .   8960

3CX400U7
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POWER  GRID  TUBE  SELECTloN  GUIDE

The   EIMAC   Power  Grid  Tube  Selection
Guide    is   arranged   for   ease    in    making   type
selections   by   use   rather  than  tube  type.  The
Guide   is   applications-oriented.

Tube   types   are   listed   according  to  the
principle  modes  of  service  for  which  they  are
rated.   Under   each   mode   of   service,   EIMAC
tube   types   suitable    for   the   application   are
tabulated    in    descending   order   of   the   most
significant    tube   parameter   in   the   left   hand
column.   For  example,  in  the  POWER  AMPLI-
FIER    tabulation,    tube    types   are    listed    in

descending   order   of  typical  rf  power  output;
PULSE  REGULATOR  tubes  are  listed  in  des-
cending    order    of    peak    current    capability.
This   format  places  emphasis  on   tube  applica-
tion  and  facilitates  comparison  in  terms  of  the
significant   I.atings   of   the   EIMAC  types  avail-
able  for  a  given  application.

After preliminary..selection  of a  tube type
(or   types)   from   the   Guide,   the   final   choice
should   be   based   upon   the   complete   ratings
from  the   EIMAC   data   sheet  for  the  tube   in
question   and   consultation   with   the   EIMAC
Application  Engineering  Department.

RADlo  FREQUENCY  POWER  AMPLIFIER

Linear Service

Peak  Env.                 Rated
Power±                    Anode
Typical                          Diss.

Inter-Mod.
Frequency*                   Distortion

F1  / :Pepf:ri               3r:yp'Ca't5th

(kw)                               (kw)                          (MHz)                        (dB)                 (dB)

EIMAC
Type

Number
Tube
Type

30 / 50
50 /  100
30 / 50
30 / 50

108  /  150
30 / 50

110 /  220
30 / 50

Ilo / 200
110 / 200
250 / 500
110 /  220
Ilo / 220
140 / 220
140 / 220
loo / 220
110 /  220
loo / 220
loo / 220
100 / 220
150 / 220
30/-
110 / -

150 / 220
30/-

loo / 220
220 / 400

X-2159
X-2170

4CV250,OO0A
4CW250,000A
4CW 100,000E
4C V 100,000C
3CV50,000A7
4CX35,000C
4CV50,000J
4CW50,000J

8963
3CX20,000A7
3CX15,000A7
3CW20,000A7
3`C X 1 O, 000A 7
4Cxlo,000D
4CX15,000J
4CX10,000J
4CX5000A

Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode

Triode`
Tetrode
Tetrode
Tetrode

Triode2
Triodel
Triode`
Triode`
Triodel

Tetrode
Tetrode
Tetrode
Tetrode

4CX5000R                   Tetrode
5CX3000A                  Pentode

290
3CX3000A7
4CX3dooA
264/8576
4CX5000J

3CX1000A7

Pentode
Triodel

Tetrode
Pentode
Tetrode

Triode`



RADIO  FREQUENCY  POWEF}  AMPLIFIER-LINEAR,  CONTINUED

Peak  Env.
Power±
Typical

(Watts)

Inter-Mod.
Frequency*                   Distortlon

F 1/  :Pepf:i                  3r:yp'Calt5th                   Cool |ng

(MHz)                         (dB)                  (dB)

220 / 400
500 / -

Ilo / 220
110  /  220
110 / -
Ilo/-
ilo/-

500 / 900
500 / 900
500 /  900
ilo/-
30/-
Ilo / -
500 / -
500 / -
500 / -
30 / 220
30 /  220
30 /  220
500 / -

-38            -44
-44            -44
-33           42
43          -47
-29             -37
-40            -45
-33             -41

EIMAC
Type

Number
Tube
Type

alr                            3CX1500A7
air                                      8938
air                              5CX1500A
air                               4CX1500B
air                                  3-1000Z
air                                   3-500Z
alr                                   5-500A

-35               -36               conduct,Ion                       8873
-35               -36                        air                                8874
~35               -36                        air                                 8875
-28               -35                        air                              3-400Z
-43               -43                       alr                           4CX600J

air                                  4-400C
-27               -50                        alr                                8930
-25               -30                        alr                            4CX250Ft
-25                -30               conduction                   4CS250F`
-30            -35
-30            -35
-40            -45

alr                              4CX350A
air                              4CX350F
alr                             4CX350FJ

conduction                      8560A

Trlode'
Trlode`

Pentode
Tetrode

Trlode'
Trl ode I

Pentode
Trlode`
Tr'ode`
Trlode`
Trlode`

Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode

i  Plate  power  output,  calculated  or  measured  at  low  frequency.
*  Fl  is  the maximum  frequency  at  which  maximum   ratings  apply.  Operation  at  the upper  useful  frequency  normally  involves  oper-

ation  at  reduced  anode  voltage  and  reduced  plate  input  power.
t  Calculated  or  measured  by  two-tone  method  at  2.0  MHz.
I.  Grounded  grid

RF   POWER  AMPLIFIER

Class C,  CW  or  FM  Service

plate  Pwr.
Output
Typical*

(kw)

Freq.t                                                                                                               EIMAC

F 1 / :Pepfeur,                    E;°aYne*r                  c oo| , ng                         NT#beer

(MHz)

Tube
Type

30 / 50
50 /  100
30 /  50
30 /  50

108  /  150
30 /  50
30 /  50

ilo / 220
110 /  220
30 /  50
40 / 80
40 / 80
40 / 80

90 /  150
90 /  150
100 /  150
Ilo / 225
loo /  150
Ilo /  160
140 /  200
140 /  200
100 / 220

X-2159                             Tetrode
X-2170                            Tetrode

4CV250,000A
4CW250,000A
4CW I OO,000E
4CV 100,000C
4Cw I oo,000D
4CV50,000E
4CW50,000E
4CX35,000C

6696A
7480

6697A
3CX20,000A3
3CX20,000H3
3CW25,000A3
4CX15,000A
3CX15,000A3
3CX15,000A7
3CX 10,000A3
3CW20,000A3

4CX5000A

Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode

Triode
Triode
Trjode
Triode
Triode
Triode

Tetrode
Triode
Triode
Trlode'
Trlode`

Tetrode



i
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RF  FREQUENCY  POWER  AMPLIFIER -CLASS  C,  CW  or  FM,  CONTINUED

Plate  pwr.                    Rated                     Frequencyt

?#P.uat, *                    i;I,astse                   F I , :spei

(Watts)                           (Watts)

Power
Gain* Cooling

EIMAC
Type

Number
Tube
Type

16,000
16,000
16,000
11,000
10,000
10,000
10,000
10,000
8500
3400
3200
3180
2600s
1500SS
1265
1100
1000
840
805
805
745
680
600
500
450
380
380
380
380
380
380
380

10,000                    loo/  220
10,000                    loo/220
5000                       100/  220
3000                       150/220
4000                         75/  150
4000                         75/  150
5000                         75/  150
5000
3000
1000

75  /  150
150  /  220
110 / -

110  /  220
Ilo / 220
250 / -
500 / -
110 / -
Ilo / -
110/-

loo /  150
60/-
110/-
60/--/ 900

Ilo /  220
500 / -
500 / -
500 / -
500 / -
500 / -

500 /  1500
500  /  1500

500 / -
150  /  500
150  /  500
500 / --
120 / -
500 / -
500 / -
500 / -
150 / -

1000 / -
1215  / -
1215  /-
1215 / -
1215  / -

air                            4CX10,000D
water                      4CW10,000A

air                              4CX5000R
air                             4CX3000A
air                            3CX2500A3
air                            3CX2500F3

water                       3CW5000A3
water                       3CW5000F3

air                             5CX3000A
air                                   4-1000A
air                              4CX1500A
air                               5CX1500A
air                             3CX1500A7
air                                       8938
air                                   4-500A
air                                    4-400C
air                                    4-250A
air                                    5867A
air                                       6569
alr                                   4-500A
air                                      6580
air                                       8962
air                               4CX300Y
air                               4CX300A
air                                       8930

conduction                     4CS250R
air                              4CX250BC
air                             4CX250FG
air                               4CX250K
air                               4CX250M
air                                4CX250R
air                                  4X150A
alr                                      7609

conduction                        8560A
ai.r                                        4-125A

conduction                          8873
air                                     8874
air                                       8875

convection                          4-65A
air                             3CX400u7
air                                        6816
air                                      6884
air                                         7457

conduction                          7843

Tetrode

Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode

Triode
Triode
Triode

Tetrode
Triode2

Tetrode
Tetrode
Tetrode
Tetrode

§   Power   oiitput   shown  is  measured  useful,  delivered  to  load,  at   104  MHz.
1.  Grounded  grid                    2.  900  MHz



RF  POWER  AMPLIFIER

Class C -Plate Modulated Service

Carrier  pwr.              Plate  Dlss.                 Frequencyt

:#Pcuati*                 €:nTdy,?,I::'s             F1  / :Pepfeur,
(kw-W)                        (kw-W)                         (MHz)

Power
Gain* Cooling

EIMAC
Type

Number
Tube
Type

1375
700
285  kw
285  kw
140  kw
140  kw
138  kw
110  kw
110  kw
60kw

55kw
27.5  kw
27.5  kw
23.5  kw

kw
22kw
22kw
20kw
20kw
20kw
13kw

7.5  kw
7.5  kw
5.8

23.5  kw                        5.8
18.0  kw
12.4  kw
8500 W
8500 W
8500 W
5750 W
5300 W
5300 W
2630 W
2320 W
1960  W
1765  W
830W
785W
640W
630W
510W
300W
300W
270W
235W
235W
235W
235W
235W
235W
235W
235W
235W
235W
210W
45W
45W
45W

2.6  kw
3500 W
3500 W
3500 W
1250 W
950W
950W
670W
780W
575W
485W

30 /  50
50 /  100
30 / 50
30 / 50
30 / 50

108  /  150
30 / 50

Ilo / 220
110 /  220
40 / 80
40 / 80
40 / 80
30 / 50

90  /  150
90 /  150
ilo / 225
110 /  225
loo /  150
140 /  200
100 /  220
100 /  220
100 /  220
150 /  220
75  /  150
75  /  150
110/-

110 /  220
ilo / 220
ilo/-

245W                    ilo/-
280W                      110/-
185W                    Ilo/-
195W
165W
80W
200W
280W
65W
65W
65W
65W
65W
65W
65W
65W
65W
65W
45W
45W

110/-
110/-
120 / -

Ilo / 220
500 / -
500 / -
500 / -
500 / -

500 /  1500
500 /  1500

500 / -
500 / -

water                       X-2159                Tetrode
water                      X-2170                Tetrode
vapor             4CV250,000A       Tetrode
water             4CW250,000A       Tetrode
vapor             4Cvloo,000C       Tetrode
water             4Cwloo,000E       Tetrode
water             4CWIOO,000D       Tetrode
water               4CW50,000E
vapor               4CV50,000E
water                      6696A

air                           6697A
vapor                         7480

air                    4CX35,000C
air                 3CX20,000A3
air                  3CX20,000H3
air                   4CX15,000A

vapor               4CV35,000A
air                   3CX15.000A3

xl60                         conduction
xl35                                       air
xl35                                      air
xl35                                      air
xl35                                     air
xl60                                    air
xl35                                     air

150/  500                             xl35                                   air
150 / 500
500 / -
150 / -
1215/-

45W                      1215/-
45W                      1215/-

xl35                                      air
xl35                         conduction
x65                           convection

xl5  @400MHz                       air
xl5  @400MHz                       air
xl5  @  400  MHz            conduction

3C X 1 O,000A3
4Cxlo.000D
4CX5000A
4CX5000R
4CX3000A
3CX2500A3
3CX2500F3

4-1000A
4CX1500A
5CX1500A

3-1000Z
4-500A
5-500A
3-500Z
4-400C
4-250A
4-125A

4CX300  Y

Tetrode
Tetrode

Trlode
Triode
Trlode

Tetrode
Triode
Triode

Tetrode
Tetrode

Trlode
Triode

Tetrode
Tetrode
Tetrode
Tetrode

Trlode
Tr'ode

Tetrode
Tetrode
Pentode
Triode

Tetrode
Pentode
Triode

Tetrode
Tetrode
Tetrode
Tetrode

8930                 Tetrode
4CS250R             Tetrode

4CX250BC           Tetrode
4CX250F            Tetrode
4CX250K            Tetrode
4CX250,M            Tetrode
4CX250R            Tetrode
4CX300A            Tetrode
4X150A              Tetrode

7609                  Tetrode
8560A               Tetrode
4-65A                Tetrode
6884                 Tetrode
7457                  Tetrode
7843                 Tetrode



r\ RF  POWER  AMPLIFIER

Grid  Pulsed Service

Peak  RF                    Rated            Fi-equencyt         Maximum           Maximum

Ey;-,c?r;iput        ADn,:sqe          F1/:Pepfeu',            ¢on,?adgee            cfrnr°e:€p
(kw)                              (kw)                   (MHz)                    (kvdc)                      (A)

Cooling

EIMAC
Type                 Tube

Number              Type

1250                 30/50
650                 50/  100
100                 108/  150
50                  110/220
50                  110/220
15                 ilo/225
10                 Ilo/220
10                 Ilo/220
10                 100/220
I.5                -/500
i.0                 110/-

0.25             500/  1500
0.25             500/  1500
0.25             500/  1500
1500               500/-
0.40                110/-
0.25             500/  1500

0.125               120/-
0.300              110/220
0.065               150/-
0.20              500/-
0.40              500/-
0.30               500/-
0.25               500/-
0.25               500/-
0.25             500/  1500
0.25             500/  1500

X-2159             Tetrode
X-2170             Tetrode

4CW100,000E    Tetrode
4CV50,000E      Tetrode
4CW50,000E      Tetrode
4CX15,000A      Tetrode
4CX10,000D      Tetrode
4CX5000A        Tetrode
4CX5000R        Tetrode

3CPX1500A7       Triode
4PRloooA
4CPX250K
4CX250K
4CX250M

8938
4PR400A

4CPX250K
4PR125A

Tetrode
Tetrode
Tetrode
Tetrode
Triode

Tetrode
Tetrode
Tetrode

4CX300Y         Tetrode
convection                4PR65A           Tetrode
conduction                    8873                 Triode

8874                Triode
8875                Triode

4CX250B
4CX250F Tetrode

::X2:8#)      Tetrode

j  Average  during  the  pulse.   Power  output  data  is  anode  power  (does  not  include  cii'cuit  losses),  calculated  or  measured  at  low
frequency.

t  Fl   is  the  maximum   frequency  at  which   maximum   ratings  apply.  Operation  at  the  upper  useful   frequency  normally  involves
operation  at  reduced  anode  voltage  and  reduced  anode  power  input.

*  Anode  and  screen-grid  pulsed

i  Cathode  driven.  screen  pulsed



OSCILLATOR  0R  AMPLIFIER

class C -Industrial  Service

E'#cu:t:r.          RBi,:s:ed          FH:::a?,:n,:t          FF`|eq,u:e?neffT              coo,,ng                          ::%p:e:,                       I#:
(kw)                             (kw)                   (Watts)                       (MHz)

0.68 70

30 / 60
30 / 60
40 / 80
40 / 80
40 / 80
90/-
90/-
90/-
loo / -
90/-
90/-
90/-
90/-
90/-

75  /  150
75  /  150
40 / 80
100 / -

X-2176
X-2177
6696A
6697A
7480

3CW40,000H3
3CX20,OO0H3
3CW30,000H3
3CV30,000H3
3CX15,000H3
3CX10,000H3
3CW20,000H3
3Cwlo,000H3
3CX5000H3
3CW5000H3

3CX2500A3/F3/H3
304TL

Triode
Triode
Triode
Triode
Triode
Triode
Triode
Triode
Triode
Triode
Triode
Triode
Triode
Triode
Triode
Triode
Triode

5867A                               Triode



A

iiE

AF  POWER  AMPLIFIER

OR

MODULATOR  SERVICE

AF  Pwr.  Output
Typ,cal*
(2  tubes)

(kw -W)

Typical*
Plate  Dlss.
Per  Tube

(kw -W)

Class  of
Service

Dr,v,ng
Power

(2  tubes) Cool,ng

EIMAC
Type

Number
Tube
Type

1900  kw
950 kw
660 kw
660 kw
246 kw
246
200
195
195
195
195

13.0  kw
13.0  kw
13.0  kw
11.4  kw
10.0  kw
10.0  kw
10.0  kw
10.0  kw
3.9  kw
3.22  kw
3.2  kw
1.72  kw
1.66
1.75
1.42
I.31
1.04  kw
800W
780W

600W

400W
270W

9kw
10kw
10kw

4.2  kw
4.2  kw

4.75  kw
2.5  kw
2.5  kw
2.5  kw
2.5  kw
3.3  kw
2.95  kw
2.95  kw
2.95  kw
2.95  kw

200  W                     ABl

125  W                      A82
63  W                      A82

X-2159                          Tetrode
X-2170                         Tetrode

4CV250,000A
4CW250,000A
4C V 100,000C
4CW 1 OO,OO0D
4CW 100,000E
4CW50.000E
4CV50,000E
4CV50,000J
4CW50,000J

6696A

Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode
Tetrode

Trlode
6697A                            Triode
7480                              Triode

4CX35,000C                 Tetrode
4CV35,000A                 Tetrode
4CW25,000A                 Tetrode
4CX15,000A                 Tetrode
4Cxlo,000D                 Tetrode

3Cxlo,000AI                   Triode
3CW20,OO0AI                    Trlode

4CX5000A                   Tetrode
4CX5000R                    Tetrode
4CV8000A                   Tetrode

3CW5000A3                     Trlode
3CX2500A3                      Triode
3CX2500F3                      Triode
3CW5000F3                     Triode
4CX3000A                  Tetrode

3CW5000AI                      Triode
3CW5000FI                     Triode
3CX3000AI                     Triode
3CX3000FI                      Triode

4-1000A                      Tetrode
5CX1500A                   Pentode
4CX1500A                   Tetrode

4-500A                       Tetrode
5-500A                        Pentode
4-400C                        Tetrode
3-500Z                             Tri.ode
3-400Z                            Triode
4-250A                       Tetrode

4CX300A                    Tetrode
8930                          Tetrode

4CX250BC
4CX250F
4X150A

7609

Tetrode

4-125A                        Tetrode
4-65A                         Tetrode



VOLTAGE  OR  CURRENT

REGULATOR  SERVICE

Tube
Type

EIMAC
Type

NumberCooling

Maximum                  Minimum
Hold-off                       Tube
Voltage                        Drop

(kvdc)                         (Vdc)
X-2159                          Tetrode
X-2170                          Tetrode

Tetrode
Tetrode
Tetrode
Tetrode
Tetrode

Triode
Triode
Triode

Tetrode
Triode

Tetrode
Triode
Triode

4CW250,000A
4CW loo,000E
4Cwloo,000D
4CW50,OO0E
4CX35,000C

3CW20,000A I
3CW20,000A7
3C x I o, 000A 1
4CW25,000A
3C X 15,000A 7
4Cwlo,000A
3CW5000A1
3CX3000F1
4CW2000A                   Tetrode
3CX1500A7                      Triode
4CX1000A                     Tetrode
4CW800B                      Tetrode
4CW800F                      Tetrode

8874                              Triode
8875                               Triode
8873                              Triode

4PR IO00A                     Tetrode
3-500Z                             Triode

4PR400A                     Tetrode
4PR250C                      Tetrode
4PR125A                      Tetrode
4PR65A                       Tetrode

wate
wate
wate
wate
wate
wate

alr

wate
wate

alr

wate



EiE

•1

SWITCH  TUBE  0R

PULSED   REGULATOR  SERVICE

Maximum
Hold-off
Voltage

(kvdc)

Rated
Anode
Diss. C o ol , ,lg

EIMAC
Type

Nllmber
Tube
Type

12

alr

air

air

air

air

air  or  oil

air

air

air

air

X-2159
X-2170

4CW250,000A
Y-546
Y-647

4CW100,000D
Y-676

4CW 1 OO,000E
4CX35,000C

6696A
6697A
X-2187

4CW50,000E
4CV50,000E
4CW25,000A
4CX15,000A

Y-456
Y-569

4CXIO,000D
Y-573
Y-574
Y-633

3CW20,000A7
4CX5000A
4CX5000R

Y-442

Tetrode
Tetrode
Tetrode
Tetrode[
Tetrode2
Tetrode
Tetrode3
Tetrode
Tetrode

Triode
Triode
Triode4

Tetrode
Tetrode
Tetrode
Tetrode
Tetrode5
Tetrode6
Tetrode
Pentode7
pentode8
Tetrode9

Triode
Tetrode

I:I::a:,o
4CX3000A                           Tetrode

3CPX1500A7
4PR60C

3CX3000F7
Y-575

4CX600B/F
4CW800B/F

8941

8942

8940

8960
4CX1500A
4PR1000A

Y-364
8954

Y-518

Triode
Tetrode

Triode
Pentodell
Tetrode
Tetrode

Planar
Triode
Planar
Triode
Planar
Triode

Tetrode
Tetrode
Tetrode
Tetrodel2
Tetrode

Planar
Triode

4CPX250K                           Tetrode
Planar
Triode
Planar
Triode

2.  Specially  processed  4CW100.000D
5.  Specially  processed  4CX15,000A
8.  Specially  processed  Type  8576/264

11.  Specially  processed  8295A

3.  Specially  processed  4CW100,000E
6.  Prototype:  4CW25,OOOA
9.  Prototype:  4CX5000R

12.  Specially  processed  4PRIOOOA



SWITCH  TUBE  OR  PULSED  REGULATOR  SERVICE,  CONTINUED

Peak
Anode
Current

(A)

Maximum
Hold-off
Voltage

(kvdc)

Rated
Anode
Diss.

(Watts)

Cool,ng

EIMAC
Type

Number
Tube
Type

5

5

5

5

3

3

3

2.1

1.5

1.2

10

4

3.5

3.5

3.5

3.5

3.5

18

4.5

15

150

150

loo

150

8755

8847

7211

8757

8403

4PFi250C
4PR400A

Y-504

7815RAL

7 8 I 5 f?

7855

4PB125A

8745

Planar
Triode
Planar
Triode
P'anar
Triode
Planar
Triode
Planar
Triode

Tetrode
Tetrode

Triodel3
P'anar
Triode
Planar
Triode
Planar
Triode
Planar
Triode

Tetrode
Planar
Triode

4PR65A                              Tetrode

13.  Specially  processed  3-400Z



varian sales office locations
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U.S. SALES OFFICES

Atlanta
6650 Powers Ferry F]d., N.W.
Suite  100
Atlanta, Georgia 30339
TEL: (404) 252-0045

Clearwater Branch
314 South Missouri
Suite 205
Clearwater, Florida 33516
TEL:  (813) 446-8513

Boston
400 Totten Pond Poad
Bldg.  #1
Waltham, Massachusetts 02154
TEL:  (617) 890-4560

Chicago
Executive Plara Cxfice Buiiding
205 W. Touhy Avenue
Park Pidge,  Illinois 60068
TEL:  (312) 825-6686

Dallas
Bichardson Savings & Loan  Bldg.
P.O. Box 689
558 S. Central Expressway
Suite 202
Plichardson, Texas 75080
TEL: (214)  235-2385

Dayton
10 Southmoor Circle
Dayton, Ohio 45429
TEL:  (513)  298-7318

Los Angeles
2901  Wilshire  BIvd.,
Suite  102
Santa Monica, Calif. 90403
TEL:  (213) 828-5588

New York (Metropolitan)
25 Boute 22
Springfield, New Jersey 07081
TEL:  (201) 376-6600

®
varian

Philadelphia
306 Fellowship Poad
Mount Laurel,  New Jersey
08057
TEL: (609) 235-6800

Phoenix
7117 Third Avenue,
Suite  106
Scottsdale, Arizona 85251
TEL: (602)  947-5461

San Francisco
4940 EI Camino Peal
Los Altos, California 94022
TEL: (415) 968-7630

Syracuse
6489  F3idings  F3oad
Syracuse,  New York  13206
TEL:  (315) 437-2568

Wasriington, D.C.
4701  Lydell  Pload
Cheverly,  Maryland 20781
TEL:  (301) 773-7010

INTERNATIONAL
SALES OFFICES

Australia
Varian Pty.  Ltd.
P.O.  Box 304,
Crows Nest,  N.S.W.
2065 Australia
TEL: 411-1277

Varian  Pty.  Ltd.
679 Springvale Pload
North Springvale,  VICT.  3171
Australia
TEL:  560-7133

Benelux
Varian  Benelux  N.V.
Maassluisstraat  100
P.0.  Box 9158
Amsterdam, Holland
TEL:  (020)  15 9410

B,azil
Varian lndllstria e Com6rcio Ltda.
Avenida Df] Cardoso De Melo,  1644
V.  Ol,mpia
Caixa Postal  19010-Pinheiros
04548 Sao Paulo, Brazil
TEL: 240-1622

Canada
Varian Associates of Canada Ltd.
45 Fiver Drive
Georgetown, Ontario, Canada
TEL:  (416) 457-4130

France
Varian S.A.
Quartier de Courtaboeuf
Boite Postale No.  12
91401  0rsay
France
TEL:  907.78.26

Germany
Varian GmbH
AIIacher Strasse 230E
D-8 Mtinchen 50
TEL:  (089) 81  26 093
TWX: 522523

Italy
Varian SpA
Via Fratelli Varian
1-10040  Leini  (Torino)
Italy
TEL:  (011) 26 80 86

Japan
Maru bu n Corporation
I-1,  Nihombashi
Odemmacho 2-Chome
Chuo-Ku, Tokyo,103 Japan
TEL:  (03) 662-8151

Scandinavia
Varian AB
Skytteholmsvagen 7D
P.O.  Box  1099
S-17122 Solna 1, Sweden
TEL (08) 82 00 30

Switzerland
Varian A.G.
Grienbachstrasse 17
Postfach
6300 Zug,  Switzerland
TEL:  (042) 31  66 55

United Kingdom
and Ireland
EMl-Varian  Ltd.
Blyth  Pload
Hayes
Middlesex
England
TEL: 01-573-5555
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TECHNICAL    DATA

The  Eimac  2-01C  is  a  small,  closely-spaced,  low-capacitance,  high-vacuum  diode
designed for use through ultra-high frequencies.   In measurement work,  it is well suited
to  mounting  in  a  probe  and  will  maintain  accuracy  in  the  order  of ±  I  decibel  up  to
700  megacycles.   It  is useful  as  an  indicator  at frequencies  as  high  as  3000  megacycles.

The 2-01C  has  a  maximum  d-c  current  rating  of  1.0  milliampere  and  a  maximum

peak  inverse  voltage  rating  of  1000  volts.   Cooling  is  by  convection  and  radiation.

GENERAL  CHARACTERISTICS
}  ELECTRICAL

Cathode-Oxide-Coated,  Unipo+ential
Min.            Nom.         Max.

Heating  Time
Heater   Vol+age
Heater   Current

-         30                60                            seconds

5.0
0.3'

Direct  lnterelec+rode  capacitance     -           -           -
Zero   Signal   Voltage   (Ilo   Megohm   Load)          0.6
Resonant   Frequency
Plate   Resistance   (E,,-12   volts)

>  MAXIMUM  RATINGS
PEAK   INVERSE  ANODE  VOLTAGE
D-C  PLATE  CURRENT         -            -
PLATE   DISSIPATION           -            -

SEAL   TEMPERATURE           -             -

MECHANICAL
Length

Diameter----

2800

yol+s

0`39     amperes
0.7                    pF
1.4               volts

MHz

8000      24,000            ohms

1000   MAX.   VOLTS

I.0   MAX.          MA
0.1   MAX.    WATT

i75°C   MAX.

2-01(
INSTRUMENT

DIODE

Actual   Size

1.813    inches             Net   weigh+

0.563    inches              Shipping  weight   (Approx.)

INPUT  CHARACTERISTICS- I+--
Rosistclnco

1'

R®actanc a „  loo- -
R®acton C®I

o. I                               I                               I o                             roo                         looo
FREQUENCY, MHz

RESPONSE

10  VOLTS

3 volTS.IvolT

100Hz              locoHz          IO.000Hz           0.1MHz                 lMHz                 loMHz             looMHz   louMHz

0.2    ounce
I.0   pound

FR[OuENCY

Input,lnm:eE::i:+:-npda:I:::eACoydBieii:nBS':!uaunmEiTmu::2v-:,i:e°T::.rating

Reproduced  from  Hewle++-Packard  Catalog  No.  2 I-A,1952.

(Effective    I-22.60)    Copyright    l960    by    Eitel-McCuHough,    Inc.                                                                                                     }  Indicate"hang®   from   sheet   dated    ml4-58

EIMAC    division    of   varian/301    industrial   way/sam    carlos/calif ornia    94070

-     -   ___===
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16                I
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ITEP  8''HODEHEATER

I

1.333±.01

I
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l=2MAxl_I_
'-.546±.0051-.557±.008D

III
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a

a



n
EIMAC
>Pgr     .'   "    h`  t3   :   fu-``   .    '       ~'f?   ?       ``    `      ~        >'`'     ~

s     A\     N         c     fA     g     i     crj     fj

C     A     i     i     F     a     P\     fd       i     ¢q

The   Eimac   2-2000A   is   a   high-vacuum   diode   rectifier  intended   for  use   in
rectifier   units,   vol+age   mul+ipliers,   or   in   special   applica+ions,   whenever   condi-

tions   of   extreme   ambient   +emperatures,   high   operating   frequency,   high   peak
inverse  vol+ages,   or  the  production  of  high-frequency  transients  would  preven+
the  use  of  gas-filled  rec+ifier  +ubes.

The   2-2000A   has   a   maximum   d-c   current   rating   of   750  milliamperes   and
a   maximum   peak   inverse  voltage   rating   of  75,000  volts.  Cooling   is   by  forced
air,  convection,  and  radiation.

A  single  2-2000A  will  deliver  600  milliamperes  at  31,500  volts  to  a   capa-
citor-input   filter   with    26.500   volts   single-phase   supply.   Four   2-2000A.s   in   a

bridge  circui+  will   deliver   I.50  amperes  a+  47,600  volts  to  a   choke-inpu+  filter
with  53,000  volts  single-phase  supply.

GENERAL  CHARACTERISTICS
ELECTRICAL

Filament:  Thoriated  Tungs+en
Vol+age-----

Curren+----.

MECHANICAL
Base
Basing.----.-

Socket----..-
Moun+ing    Posi+ion         -----

Cooling-------
Maximum  Temperature  of  plate  seal     -           -
Recommended  Heat  Dissipating  Plate  Connector
Maximum  Over-all   Dimensions:

Length
Diameter-----

Net  weight         ------
Shipping   Weight   (approx.)

MAXIMUM  RATINGS  (Pei. I'ube)
PEAK   INVERSE   PLATE  VOLTAGE      .
PLATE   DISSIPATION        -             -             -

D-C   PLATE  CURRENT]    .            .           .
PEAK   PLATE   CURRENT

10.0              yol+s

25.0   amperes

-----   Special  4-pin

Refer  +o  outline  drawing
Refer  +o  discussion  under  "Application"

-            -         Vertical,   basedown   orup

Forced   air,   convec+ion,   and  radiation
225OC

-----     Eimac   HR-8

17.8      inches

8.13      inches

3    pounds
13    pounds

75,000   MAX.   VOLTS
1200   MAX.   WATTS
750   MAX.   MA

12   MAX.   AMPERES

::Yueera%rd,:¥::r)°n:fciync::tfi°nrduecatcahncteu.beF.orARE'ji;u°mn'yd.:h::rrtehnetrreactti'nf;esruj:d::u?I:sdat:dthoeth'e°raqoabJaco:hd?tkieo-i:Psu:ef;|ties:u;snsfo°nrp:;ddt:nr9utA3p'i';:ra;;i::L:

APPLICATION
MECHANICAL

Mounting-The   2-2000A   must    be   mounted   vertically   with   the
base   either   down   or   up.   The   lead   to   +he   plate   terminal   of   the
tube   should   be   flexible.

The   special   4-pin    base   fi+s   an    E.   F.   Johnson   Co.   No.    124-
214   or   an   equivalent   socket.    In   some   circu:ts,   particularly  those
of   the   voltage   multipliers   illustrated   in   Fig.   2,   i+   may   be   neces-
sary   to   mount   +he   socket   on   stand-off   insulators,   or   on   a   shoot
of  insulating   material,  to   provide  adequate  insulation  to  ground.

(E{f®ctive   7-I-52)   Copyright   1952

Cooling-The   2-2000A   is  cooled   by   forced  air,   convec+ion.   and
radiation.      Forced    air    is    required   for   cooling    of   +he    filament
seals.   If   an   E.   F.   Johnson   Co.   No.124-214   socket   is   used,   air  at
a   static   pressure   of   4   inches   of  water  measured   at  +he   inlet   of
the    I/4-inch    cooling    tube    in    +he    socket    will    provide    sufficient
base    cooling.     The    base   of   the   +ube   is   provided   with   a    I-inch
diameter   hole.   If  a   socket   is   used   with   a   I-inch   diameter  match-
ing    hole    and    the    manifold    is   of   the    same    diame+er,    a    s+a+ic

pressure   of   less   than   0.I    inch   of   water   will   be   required.    Clear-
ance   should    be    provided    around   the   glass   envelope   adequate



-a 2-2000A

APPLICATION

for  the   free   circulation   of   air.    An    Eimac   HR-8   heat   Dissipa+ing

Connector   or   equivalent   is   required   on   the   plate   terminal.

The    maximum   temperature    at   +he    plate   seal    must    not   ex-

ceed    225°C.     A   convenient   accessory   for   measuring   this   tem-

perature    is    "Tempilaq",    a    +emperature-sensitive    lacquer    avail-
able   from   +he   Tempil   Corporation.    132   W.   22nd   St.   New   York

N.   Y.

ELECTRICAL
Filament  Opera.ion-For   maximum  tube   life,   the   filament   volt-

tage,   as   measured   at   the   base   pins,   should   be   the   rated   value

of     10.0    vol+s.     Variations    must    be    kep+    within    the    range    from

9.5    to     10.5    volts.      In    applications    which    require    the    diode   +a

deliver   high    peak   currents,   it   is   impor+an+   to   maintain   the   fila-

men+   voltage   at  the   rated   value.  All  four  socket  terminals  should

be   used,   putting   two  in   parallel   for   each   {ilamen+   connection.

CAUTION    SHOULD   BE   OBSERVED   WHEN    MEASURING

RECTIFIER     FILAMENT    VOLTAGE.    THE     FILAMENT    CIR-

CUIT  MAY  BE  AT  HIGH   POTENTIAL.

The    thoriated-tungsten    filament    o{    the    2-2000A    reaches

opera+ing   temperature   in   a   fraction   of   a   second   after   applica-

+ion    of   voltage.     Plate    voltage    may    be    applied    simultaneously

with   filamon+   voltage.

Plate  Operation-The   plate  of  the  2-2000A  opera+es  at  dull  red
color    at   the    maximum    plate    dissipation   rating    of    1200   watts.

The   maximum   peak-inverse-voltage   ra+ing   of  75,000  volts  should

no+  be  exceeded  at  any  time.

Performance-The    accompanying    table    shows    some    maximum

performance   capabilities  of  the  2-2000A  when   used   as   a   power-
supply   rectifier.

2-2000A    MAXIMUM.PERFORtvlANCE   CAPABILITIES
Capacitor-Input   Filter           Choke-Input    Filter

Circuit
Type

iln.:::-
H®l'-
W irv ®

iihnagsl:-
Full-
Wave
Single-
Phas®.

fv!?t,:,an:p=ust,  D -i:?t,:tt?;eu t  D,-a?:r:e:n:tsT)t  D -i:?:t;ieu I  D(-a%:r:e:n:tsu,t

26,500                   31,500                    0.600

26,5001                    31.500                         I.20                           23.BOO                           I.50

53,000                    63.000                      I.20                       47,600                       I.50
Bridge
lone-half   the   transformer   secondary   voltage.

Maximum  D-C  Curren.  Ratings-Plate   dissipation   rather   than
peak   curren+   usually   limits   the   d-c   current   which   the   2-2000A   is
capable   of   delivering   to  the   load.    Because  the  plate   dissipa+ion

associated   with   a   given   d-c   curren+   depends   upon   +he   amount

of   ripple    and    its   wave-shape,   circuit   conditions   will   determine

the  maximum  d-c  curren+  rating  of  the  tube.

Choke.InplJt  Filter-The    maximum    d-c    current    rating    of    the
2-2000A   is   750   milliamperes   when  the   load   incorpora+es  a  choke-

input   filter   with   the   "critical"   value    (or   larger)    of   inpu+   induc-

tance    (Li    in   Fig.I):

Lo=  #     for full-wave  single-phase  rectifiers.

Lo--R# for  half-wave  three-phase  rectifiers,

Lo=  #     for  full-wave  three-phase  rectifiers,

where:   Lo=  "critical"   value   of  input  inductance   (henries),

f    =  supply-line  frequency   (cycles  per  secol`d),

Reff  - Load   voltage   (volts)

Load   current   (amps)

Choke-input  filters   are   not   normally   used   with   single-phase

half-wave   rec+ifiers.

Copocitor-lnpul  Fil.er-The   2-2000A  is   particularly   suitable   for

power-Supply   applications   demanding   high   vol+ego   at   low   cur-

( Conl'inued )

rent.      Under   these    condi+ions    capacitor-input   filter    circuits   be-

come   desirable.   The   maximum   d-c   current   rating   of  the   2-2000A

when   no   input   choke   is   incorporated   in   the   filter   depends   upon

the   to+al   series   resistance   of   the   capacitor-charging   circuit   rela-

+ive    to    +he    effective    load    resis+Once    seen    by    each    tube.     The

circui+   diagrams   and   tabulation   in    Fig.   2    are   so   arranged   and

labeled   that   this   required   series   resis+Once   may   be   found   for   a

wide    range    of    load    condi+ions.    This    may    be    done    by    deter-

mining   the   value   of  the  following   quantities:

Ec   is   the   filter-input   d-c   voltage.    While   this   is   usually   the

en+ire   load   voltage.   in   the   case   of   voltage   multipliers   it   is   the

load   voltage   divided   by  the   mul+iplication   factor.

I p  is   the  d-c  curron+   per  tube.  This   is  the   entire   load   current

only    in    the    case    of   the    simple    halt-wave    rec+ifier   or   half-   or

f ull-wave    multiplier.     In   the   case   of   full-wave   center-tapped   or

bridge  rectifiers,  lp  is  half  the  load  current.

Rc   is   the   total   charging-circuit   resistance.    A   certain   mini-

milm    value    of    charging-circuit    resis+ance    is    necessary   to    limit

+he   peak   value   of   current   +o   which   the   tubes   will   be   subiected

under    given    load    conditions.     This    required    minimum    depends

upon   +he   d-c   current   per   tube   (lp),   and   has   been   tabulated   in

Fig.   2   as   a   percentage  of  the   effective   load   resistance   per  tube

(Ec/lp).     The    total    charging-circuit    resistance    involves   the    in-
ternal    resistance    o{    the    rectifier    +ube,    Rp.    +he    added    series

resistor,    Rs,    and    +he    equivalent    internal    resistance    of   the   a-c

voltage   supply,   Ri.

Rp   is   the    plo+e   resistance   of   the   2-2000A,    which    may   be

+aken   as   400   ohms.

Ri    is   the   equivalen+   internal    resis+ance   of   +he   supply.    This

may    be   +akon    as   the   regulation    o{   the    high-voltage   supply   ex-

pressed   as   a   decimal   multiplied    by   +he   load   resistance   used   in
measuring   this   regulation.

Rs    is    the    series    resistor    which     must    be    inser+ed    in    the

charging   circui+   to   bring   the   +otal   charging-circuit   resis+Once   up

to    the    required    minimum.      Its    value    may    be    found    from    the

formula   associated   wi+h   each   of   +he   circuits   of   Fig.   2.   This   resis-

tor    mus+    be    inserted    in    such    a    position    in   the    circuit   that   it

protects   all   tubes.

Tubes   may   be   operated    in    parallel   to   increase   the   output

capabili+y    in    a    given    circui+.     When    two    tubes    are    placed    in

parallel    a+    each     place    where    one    is    shown    in    the    circuits    of
Fig.    2,    +he    plate    resistance    (Rp)    will    be   half   as   grea+   and   the

maximum    allowable   load   current   +wice    as   great   as   indicated.

Peak  Inverse  Vollage-The    peak-inverse-vol+age   rating    of   the
2-2000A   is   75.000   volts.     In    single-phase    power-supply   rectifier

circuits   the    peak    inverse    voltage   to    be    used    in    design   is   the

peak   a-c   supply   vol+age    (I.41    times   Erms   in    Fig.   2)    in   the   case

of   bridge   circuits,   and   twice   this   value   in   the   case   of   half-   and

full-wave   rectifiers   and   voltage   multipliers.     Peak   inverse   vol+age

in    three-phase    operation    depends    upon    +he    circuit    employed,

and   will   be  found   listed   in  the  handbooks.

Special  APplications-The    ratings    given    for    capacitor-input
filter   circui+s   assume    values   of   input   capacitance    large   enough

+o   hold   the   ripple   to   a   low   value.     In   special   applications   where

a    larger    percent    ripple    is   +olerable,    and    filter    capacitance    is

low,    the     2-2000A    is    capable    of    larger    d-c    output    currents.

As    a     unidirec+ional     conductor    in     d-c    circuits    where    +he

current    is   continuous    and    the    percent   ripple    is    moderate,   the

maximum   current   rating   of   the   2-2000A   is    1500   milliamperes.

The    plate   characteristic   curve   for   the   2-2000A   serves   ds   a

guide    to    special    applications.     The    maximum    plate    dissipa+ion
ra+ing    o{    1200   watts,   the    maximum    peak-inverse-vol+age   rating

of    75,000    volts,    and    +he     maximum     peak    pla+e    curren+    of     12

amperes  mus+  not  be  exceeded.
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Fig.I.      Rectifier   with   Choke-Input   Filter

Rs.  Bc -  8,  -Rp  .

(i.+°#E'r.msip)              R3                    Ec+               |2,p

a.   Full-Wave   Center-Tapped   Rec+ifior

Rs=Rc-R,~Rp

Fts

•.p, LErmslwTic:    .p,

rwl
(Ri)

c.   Half-Wave   Roctifi®r

•

ii`Rp)             i               f`S-Rc-a,.RpI+

'p,(¢

np,                     i                              5E

c:     ,,I

i                                             +l,p.E`

I-i

mp,i

in,,                                   ae.'     ,,I

`lp'  I-

a.in
u,,)

e.    Half-Wave    Voltage     lvlultiplier     (with    common

ground   when   Rs   is  inser+ed   on  tlle   "high"
side    of    ETms)

2-2000A -

b.   Full-Wave   Bridge   Rectifier

+                        g(Rp)       RS-Rc-8,_Rp

PC

T     ?.Rp,FrmsT       i

TFRs
(ft'  )

d.   Half-Wave   Voltage   Doubler

IiI.ITIi     ( F,p`0,,'Op'              Erin.I
i                                             R.-flc-f',-I,,I

IT

I,1

++Ec       J.
i       2E.:               I,P      6E`:                 I,IT

IITIII

m',RS       F,

(a,)[,p'

iI-II

f.   Full-Wave   Voltage    Multiplier

Eimac  2-2000A  Maximum  D-C  Curren+  Ratings  for  R-C  Filter  Applica+ions

D-C   Plo+a   Curren+   tlp) 550 600 650 700 750 milliamperos  per  tube

i;::i:9hRaersg:::::cotRc, I.I 2.I 3.8 7.a 13

percent   of   Effec+iveLoadResistanceperTube(Ec/lp)

A-C  Supply  Voltage
0.80 0.84 0.90 I.00 I.16

times   Filter-Input
( E ,ms) D-C  Voltage    (Ec)

P®a[  Inverse  Voltage
2.3 2.4 2.6 2.8 3.3

times   Filter-Input
(I/2  those  valuos  for  circuit  b.) D-C   Voltage   (Ec)

Fig.  2  Eimac  2-2000A  basic  R-C  Circuits  (for  any  one  of  the  indicated  loads)
Ri  =Equivalon+   rosis+Once   of   vol+ago   source

Rp=400  ohms   (200  ohms  for  two  tubes  in  parallel)
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The Eimac 250R is a high-vacuum diode rectifier intended for use in
rectifier  units,  voltage  multipliers,  or  in  special  applications,  whenever
conditions  of  extreme  ambient  temperatures,  high  operating  frequency,
high peak inverse voltages,  or  the production of high-frequency transients
would prevent the use of gas-filled rectifier tubes.

The 250R has a maximum d-c current rating of 250 milliamperes and
a  maximum  peak  inverse  voltage  rating  of  60,000  volts.   Cooling  is  by
convection and radiation.

A  single  250R  will  deliver   160  milliamperes   at  24,000  volts  to  a
capacitor-input filter with 21,000 volts single-phase supply. Four 250R's in a
bridge circuit will deliver 500 milliamperes at 38,000 volts to a. choke-input
filter with 42,000 volts  single-phase  supply.

GENERAL      CHARACTERISTICS
ELECTRICAL

Filament :  Thoriated  Tungsten
Voltage          --------        5.0 volts
Cunent        --------     10.5 amperes

®

A

MECHANICAL
Base
Basing-----
Socket---------
Mounting  position        ------
Cooling---------
Maximum Temperature of plate seal     -       -
Recommended Heat Dissipating Plate  Connector
Maximum  Over-all Dimensions :

Length--------
Diameter-------

Net weight     -----
Shipping weight  (approx,)       -

MAXIMUM   RATINGS   (Per   tube)
PEAK INVERSE PLATE VOLTAGE
PLATE  DISSIPATION        -       -       -
D-C PLATE CURRENT1     -       .       _

-       -       50-wattjumbo4-pinbayonet
-       -       -       Refertooutlinedrawing

Refer to discussion under "Application"
-       -       -      Vertical,basedownorup
-       -       -Convection and Radiation

-         -         -           225OC
-       -Eimac  HR-6

-        -        -    10.13inches
-       -       -      3.82 inches

10 ounces
3 pounds

60,000   MAX. VOLTS
150  MAX. WATTS
250  MAX. MA

PEAK PLATE CURRENT ------                  2.5  MAX. AMPERES

::Yueera?oerd|:¥::r)°n:fciyncJ:tfj°nrduecatcahncteu.bE.orA:Pall:;u°mn'yd.:h::rrtehnetrreact|.jnf;esrj:d::upi:sdat:dthoeth:°raqoabJaco:hd?tkieoi:Psu:ef'!ti::u;s::o°nrp::%t;Tg"tA:p'|'i:ra':i'::I;I

APPLICATION
MECHANICAL

Mounting-The   250R   must   be   mounted   vertically  with   the   base
ei+her   down   or   up.   The   lead   to   the   pla+e   +erminal   of   the   tube
should   be  flexible.

The   50-watt  jumbo  4-pin   bayonet   base  fits  an   E.   F.  Johnson
Co.   No.123-211,   a    Na+ional   Co.   No.   XM-50.   or   an   equivalen+
socket.   In   some   circuits,   particularly  +hose   of  +he   voltage   multi-
pliers   illustrated    in    Fig.   2,   it   may   be    necessary   to   mount   the

(Revised  12-15-65)  Copyright  1952,1965  by  Varian  Associates

socke+   on    s+and-off   insulators.    or   on    a    shoo+   of   insula+ing    ma-
terial,  to  provide  adequate  insulation  to  ground.

Cooling-The    250R    is    cooled     by    convection    and    radiation.
Clearance   should   be   provided   around   the   glass   envelope   ade-
qua+a    for    +he    free    circula+ion    of    air.    An    Eimac    HR-6    Hea+
Dissipating    Connector    or   equivalent   is    required    on   the    pla+e
terminal.

The  maximum  temperature  at  the  plate  seal  mus+  no+  exceed



APPLICATION   (Continued)

225°C.   A   convenient   accessory  for   measuring   this  temperature
is    "Tempilaq'.,    a    temperature-sonsi+ive    lacquer   available    from

the  Tempil   Corporation,    132   W.   22nd   St.,   New   York   11,   N.   Y.

ELECTRICAL
Filameh.  Opera.ion-For   maximum   tube   life,   the   filament  volt-
age.   as   measured   a+   the   base   pins.   should   be   the   rated   value

of    5.0    volts.    Variations    must    be    kept   wi+hin   +he    range    from

4.75   to   5.25   volts.    In   applications   which   require   the   diodo   to

deliver   high   peak   currents.   it   is   important   to   maintain   +he   file-

ment  voltage  at  the  rated  value.

CAUTION    SHOULD   BE   OBSERVED   WHEN    MEASURING
RECTIFIER     FILAMENT   VOLTAGE.    THE    FILAMENT    CIR-

CUIT  MAY  BE  AT  HIGH  POTENTIAL.

The    thoria+ed-+ungsten    filament    of   +he    250R    roaches    op-

erating   temperature   in   a   fraction   of   a   second   af+er   application
o{   voltage.    Plato    voltage   may    be   applied    simultaneously   with

filament   voltage.

Plate  Opera.iorl-With   low   room   illumina+ion,   +ho   plate   of  the
250R    begins   to   show   color   as   the    maximum    plate    dissipation

rating   of    150   watts   is   approached.   The   maximum   peak   inverse

voltage   rating   of   60,000   volts   should   not   be   exceeded   at   any
time.

Performance-The    accompanying    +able    shows    some    maximum

performance   capabilities   of   the   250R   when    used   as   a    power-
supply   rectifier.

250R   MAXIMUM-PERFORMANCE   CAPABILITIES

Capacitor-Input    Filter          Choke-Input    Filter

Circuit         (%::g::;  D-i:oi:us:):ut  D-8(u:ra¥ut  D-i:g#ut  D.8(ufra:):?ut
Type
Single-
Phase,
H a lf-
Wave
Sing'e-
Phase,
Full-
Waye

21,000                    24.000                        160

21,0001                  24.000                        320                         19,000                        500

Single-
Phase,                        42,000                  48.000                     320                      38.000                       500
Bridge
lone-half   the   transformer   secondary   voltage.

Maximum  D-C  Current  Ra.ings-Plate   dissipation   rather   than

peak    current    usually    limi+s   the    d-c   current    which    the    250R    is
capable   of   delivering  to  the   load.   Because  +he   plate   dissipation

associa+ed   wi+h   a   given   d-c   current   depends   upon   +he   amoun+

of    ripple    and   i+s   wave-shape.    circuit   conditions   will   determine

the  maximum  d-c  current  rating  of  the  tube.

Clloke.Input  Filter-The  maximum  d-c  curren+  ra+ing  of  the  250R

is   250    milliamperes    when   the    load    incorporates    a    choke-input

filter   with   the    "critical"   value    (or   larger)    of   input   inductance

(Ll    in    Fig.    ,):

Lo= #f     for  full-wave   single-phase   rectifiers,

Lo-T#

Lo-#
for   half-wave   three-phase   rectifiers,

for  full-wave  three-phase   rectifiers.

where:   Lo=  "critical"   value  of  inpu+  inductance   (henries),

f    =  supply-line  frequency   (cycles   per  second),

Reff  - Load   voltage    (volts)

Load   current   (amps)

Choke-inpu+   filters   are   not   normally   used   with   single-phase   half-

wave   rec+ifiers.

Capacilor-Input  Filler-The    250R    is    particularly    suitable    for

power-supply   applications   demanding    high   voltage   at   low   cur-
ren+.    Under   +hese    conditions    capacitor-inpu+    filter    circui+s    be-

come    desirable.   The   maximum   d-c   curren+   ra+ing    of   the   250R

when   Ilo   inpu+  choke   is  incorpora+ed   in  +he  filter  depends  upon

the  to+al   series   resistance   of  the   capacitor-charging   circuit  rela-
+ive    to   +he    effec+ive    load    r®sistanco   seen    by   each   tube.   The

circuit   diagrams   and   +abula+ion   in   Fig.   2   are   so   arranged   and

labeled   +ha+  this   required   series   resistance   may   be   found   for   a

wide   I.ange   of   load   conditions.   This   may   be   done   by   determin-

ing  +he  value  of  the  following  quanti+ies:

Ec   is   the   filter-input   d-c   voltage.   While   +his   is   usually   the

ontiro   load   voltage,   in   +he   case   of   vol+age   multipliers   i+   is   the

load  voltage   divided   by  the   mul+iplica+ion  fac+or.

Ip  is   +he   d-c   curron+   per   +ube.   This   is   the   entire   load   cur-

rent   only   in   the   case   of   the   simple   t`alf-wave   r®ctifior   or   half-

or  full-wave   multiplier.   In  +he  case  of  full-wave  center-+apped   or

bridge  rectifiers.  I p is  half  the  load  curron+.

Rc   is   +h®   total   charging-circui+   resistance.   A   certain   mini-

mum    value    of   charging-circuit   resis+ance    is   necessary   to   limit

the   peak   value   of   curren+  to   which   the   tubes  will   be   subiectod

under    given    load    conditions.    This    required    minimum    depends

upon  the   d-c   current  per  tube   (Ip),   and   has   been  +abulated   in

Fig.  2   as  a  percentage  of  the  effective  load  resis+ance  per  tube

(Ec/Ip).    The    +o+al    charging-circuit    resis+Once    involves   the    in-
ternal    rosistanco    of   the    rectifier   +ube,    Rp,   the    added    series

resistor,    Rs,    and    the    oquivalont   in+ernal    resistance   of   the   a-c
voltage   supply,   Ri.

Rp  is  +he   plate   resistance   of  the   250R,   which  may   be  taken
as   750   oLims.

Ri    is   the   equivalent   internal   resis+ance   of   the   supply.   This

may   be   +aken   as   the   regulation   of  the   high-voltage   supply   ex-

perssed   as   a   decimal   multiplied   by   the   load   resistance   used   in
measuring  this  regulation.

Rs    is    the    series    resistor    which    must    be    inserted    in    the

charging   circui+  +o   bring   the   total   charging-circuit  resistance   up

to  the   required   minimum.   Its   value   may   be   found   from   +he  for-
mula   associated   with   each   of  the   circui+s   of   Fig.   2.   This   resis+or

must    be   inserted    in    such   a    posi+ion    in   the   circuit   +hat   it   pro-

+ec+s   all   tubes.

Tubes   may   be   operated   in   parallel   to   increase   the   ou+put

capability    in    a    given    circuit.   When    two   tubes   are    placed    in

parallel    at    each    place    where    one    is   shown    in    the    circuits    of
Fig.   2,   the   plate   resistance    (Rp)    will   be   half   as   great   and   the

maximum    allowable    load    current   twice    as    great    as   indicated.

Peak  Inverse  Voltage-The   peak   inverse   vol+age   ra+ing   of   the
250R   is   60,000   volts.    In    single-phase    power-supply   rectifier   cir-

cui+s   +he   peak   inverse   voltage   to   be   used   in   design   is   +he   peak

a-c   supply    voltage    (I.41    times    Erms    in    Fig.   2)    in   the   case    of

bridge   circuits.    and   +wico   this   value    in    the    case    of   half-   and

full-wave   rectifiers   and   voltage   multipliers.   Peak   inverse   voltage

in    three-phase    operation    depends    upon   the   circuit   employed,

and   will   be   found   lis+ed   in   the   handbooks.

Special  Applications--The     ratings     given     for    capacitor-input

filter   circuits   assume   values   of   input   capacitance   large   enough

+o   hold   the   ripple   to   a   low   value.   In   special   applic.a+ions   where

a    larger    percen+   ripple    is    tolerable,    and    filter    capacitance   is

low,   the   250R   is   capable   of   larger   d-c   ou+put   currents.

As     a     unidirec+ional     conductor    in     d-c    circui+s    where    +he

curren+   is    continuous   and    the   percent   ripple    is    moderate,   the

maximum   current   rating   of   the   250R   is   400   milliamperes.

The     plate    charac+eristic    curve    for    the    250R    serves    as    a

guide    to    special    applications.   The    maximum    plate    dissipation
rating    of    150   watts,    the    maximum    peak    inverse    voltage    ra+ing

of    60.000    volts,    and    +he    maximum    peak    plate    curren+   of    2.5

amperes   must   not   be  exceeded.



fl[CTIFIEfl

1100000      -----

T_                    Lon°TIT+AGE                       Ri|cuLR°RAEDWT

Fig.I.      Roe+ifier   with   Choke-Input   Filter

Rs-Rc -ft,  -Rp  .

Rp,u,Rp,              Rs

Ec+                                  12Ip0,0Errs OE.romsJ

a.   Full-Wave   Center-Tapped   Rectifier

Rs=Rc-Ri-Rp

tis

•Rp,LErms|        T       ic:       Ipl

in
mj)

c.   Half-Wave   Rectifier

e.     Half-Wave    Voltage     Multiplier     (with    common

ground   when   Rs   is   inser+ed   on   the   "high"
side    of    Erm§)

Rs -Bc-B,-2Pp

(RP)L#](RP)                  RS                        Ec+                  |2,p

in,)                              (R?)

b.   Full-Wave   Bridge   Rectifier

+                      ?(pp)      Rs-ftc-R,-ftp

PC

T    ?,Rp,Frmsl      i

TiRs
(Ri)

d.   Half-Wave   Voltage   Doubler

I,i                    .[c+      I-

IILtIII III       in,)0,)
i                            A..a`-R, -Rp:cTi12['ltp6(.:T-.II

llp

np'           I,m!|

IITIII

q,Rs      fl,

in,)',''

III

f.   Full-Wave   Voltage    Multiplier

Eimac  250R  Maximum  D-C  Current  Ratings  tor  R-C  Filter  Applications

D-C   Plate   Current    (Ip) 140 150 160 170 180 190 200 milliamperes   per  tube

i:::|i+ckaers?si+nagn-ce(Rc, I.2 I.9 3.0 4.8 7.6 12 19

percent   of   EffectiveLoadResis+ancoperTube(Ec/lp)

A-C   Supply  Voltage
0.80 0.83 0.87 0.93 I.01 I.14 I.33

+imes   Filter-Input

( E ,ms  ) D-C  Voltage    (Ec)

Peak   Inverse   Voltage
2.3 2.4 2.5 2.7 2.9 3.2 3.7 +imes   Filter-lnpu+

(I/2   these  values  for   circuit   b.) D-C   Voltage    (Ec)

Fig.  2   Eimac  250R  Basic   R-C  Circui+s   (for  any  one  of  +he  indicated  loads)

R i = Equivalent  resistance  of  voltage  source

Rp=750  ohms   (375  ohms  for  two  tubes  in   parallel)
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The    Eimac    253    is    a    high-vacuum    diode    rectifier    intended    for    use    in

rectifier   units,   voltage   multipliers,   or   in   special   applications,   whenever   condi-

tions   of   extreme   ambient   +emperatures,   high   opera+ing   frequency,   high   peak
inverse   vol+ages,   or   +he   produc+ion   of   high-frequency   transien+s   would   preven+

+he  use  of  gas-filled  rectifier  tubes.

The   253    has   a    maximum   d-c    current   rating    of   350   milliamperes   and   a

maximum  peak  inverse  vol+age  ra+ing  of   15,000  volts.    Cooling   is  by  convection

and   radiation.

A   single   253   will   deliver   210   milliamperes   at   5640   volts   to   a   capaci+or-

inpu+   filter   with   5300   volts   single-phase   supply.   Four   253's   in   a   bridge   circui+

will   deliver   700   milliamperes   at  9500   volts   to   a   choke-input  filter   with   10.600

volts   single-phase   supply.

GENERAL  CHARACTERISTICS
ELECTRICAL

Filament:  Thoriated  Tungsten

Voltage--.----

Current----...

MECHANICAL
Base

Basing---------

Socket---------
Mounting    Position        -------

Cooling----.-.--
`   Maximum  Temperature  of  pla+e  seal      ----

Recommended  Hea+  Dissipating  plate  connector  -            -
Maximum   Over-all   Dimensions:

Length
Diameter-------

Net  weight         --------
Shipping  Weight   (approx.)

MAXIMUM  RATINGS  (Per  Tube)
PEAK   INVERSE  PLATE  VOLTAGE      -            -            -

PLATE    DISSIPATION        -----

D-C   PLATE  CURRENT`    -----

PEAK   PLATE   CURRENT

5.0            volts

10.0   amperes

50-wat+   iumbo   4-pin   bayonet
Refer  to  outline  drawing

Refer  to  discussion  under  "Application"
-            -Vertical,   base   down   or   up
-            -          Convection   and   Radiation
------     225OC

Eimac    HR-8

8.75     inches

2.50     inches
7   ounces
I      pound

15,000   MAX.   VOLTS

loo   MAX.   WATTS
350   MAX.   MA
2.5   MAX.   AMPERES

::Yueera?oerd,:rge:rpn:fi#tfi°nrd:catcahncteu.beForA:E'ji?u°mn'yd.:h::rrtehnetrreactt;'nftesrjsndce:ui|:sd::dth:th'e°rad,o85:o:5?tkieo-i:P::ef:!tFsrcu;sns:o°:P:rnadt:nrgutA;p'|.iccr::;i::I..I..

APPLICATION
MECHANICAL

Mouhlirlg-The   253    must   be   moun+ed   vertically   with   +he   base
either   down   or   up.   The   lead   to   +he   plate   terminal   of   the   +ube
should   be   {lexible.

The   50-watt   iumbo  4-pin   bayonet   base   fits   an   E.   F.  Johnson
Co.    No.123-211,   a    Na+ional   Co.   No.   XM-50,   or   an   equivalent
socket.   In   some   circuits.   particularly   those   of   the   voltage   multi-
pliers    illustrated    in    Fig.   2,   it   may    be    necessary   to    mount   the

(Effective  7-1-52)   ©   1952,  1968  by  Varian

socket   on    stand-off   insula+ors,    or   on    a    sheet   of   insulating    ma-
terial,  to  provide  adequa+e  insulation  to  ground.

Cooling-The   253   is  cooled   by  convec+ion  and   radiation.  clear-
ance    should    be    provided   around   +he   glass   envelope   adequate
for   the   free   circulation   of   air.   An   Eimac   HR-8  Heat   Dissipating
Connector   or   equivalen+   is   required   on   the   plate   terminal.

The    maximum   tempera+ure   at   the    plate   seal   mus+   not   ex-
ceed    225°C.    A    convenien+   accessory   for    measuring    +l`is   +em-

Printed  in  u.S.A.



AF.PLicATION  (Continued)

perature    is    "Tempilaq".     a    temperature-sensi+ive    lacquer    avail-

able    from   the    Tempil    Corpora+ion.     132    W.    22nd    Street,    New

York    11,    N.   Y.

ELECTRICAL

Filamehr  Operation-For   maximum   tube   life,   the   filament   volt-

age,   as   measurec!   at   the   base   pins.   should   be   the   rated   value   of

5.0   volts.   Variations   must   be   kept   within   the   range   from   4.75   to

5.25    volts.     In    applications    which    require    the    cliode    to    deliver

high   peak   currents,   it   is   important   to   maintain   the   filament  volt-

age   at   the   rated   value.

CAUTION    SHOULD    BE   OBSERVED   WHEN    MEASURING

RECTIFIER     FILAMENT    VOLTAGE.     THE     FILAMENT     CIR-

CulT   MAY  BE  AT   HIGH   POTENTIAL.

The   thor;ated-tungsten   filament   of   the   253    reaches   operat-

ing   tempera+ure    in    a    fraction    of   a    second   after   application    of

voltage.    Plate    voltage    may    be   applied    simultaneously   with    fila-

ment   voltage.

Plo.e  Operation-With   low   room   illumination.   the   plate   of   the

253     begins    to    show    color    as    +he    maximum     plate    dissipation

rating    of    loo   watts   is   approached.   The    maximum    peak   inverse

voltage    rating    of    15,000   volts   should    not    be    exceeded    at   any

time.

Performance-The    accompanying    table    shows    some    maximum

performance    capabilities    of    the    253    when    used    as    a    power-
supply   rectifier.

Circuit
Type
Single-
Phase.
Half-
W a'v e
Sinqle-
Phase.
Fu I I -

Wave

253    MAXIMUM-PERFORMANCE   CAPABILITIES

Capacitor-Input    Filter           Choke-Input    Filter

A-C    Input    D-C  Output   D-C  Output   D-C  Output    D-C  Output
Voltage             Voltage             Current            Voltage             Current

(volts   rms)             (volts)                    (rna)                     (volts)                     (rna)

5300                          5640                           210

5300 I                      5640                        420                        4750                        700

S'hnags'ee,-                     I o,60o                     I  I ,280                        420                         9500                         700
Bridge
lone-half   the   transformer   secondary   voltage.

Maximum  D-C  Currehl  Ratings-Plate   dissipation   rather   than

peak    current    usually    limits    the    d-c    current    which    the    253    is
capable   of  delivering   to   the   load.   Because  the   plate   dissipation

associated   with   a   given   d-c   current   depends   upon   the   amount

of    ripple    and    its   wave-shape,    circuit   conditions   will    determine

the   maximum   d-c   curren+   rating   of  the   tube.

Choke.Input  Filter-The   maximum   d-c   current   rating   of  the   253

is    350   milliamperes    when    the    load    incorporates    a    choke-input

filter   with   the    ''cri+ical"    value    (or   larger)    of   input   inductance

(LI     in    Fig.I):

Lo=  R#    for   full-wave   single-phase   rectifiers,

Lo-#
Lo-#

for   half-wave  +hree-phase   rectifiers,

for  full-wave  three-phase  rectifiers,

where:   Lo=  "critical"  value  of  input  inductance  (henries),

f    =  supply-line  frequency   (cycles   per  second).

Reff
Load   voltage    (volts)

Load    current    (amps)

Choke-inpu+   filters   are    not   normally   used   with    single-phase

half-wave   rectifiers.

Capacitor-Input  Filter-The     253     is     particularly     suitable     for

power-supply    applications   demanding    high    voltage   at   low   cur-
rent.    under   +hese    conditions   capacitor-input   filter   circuits    be-

come  desirable.  The   maximum   d-c   current   ra+ing   of  the   253   when

no    input    choke    is    incorporated    in    the   fil+er   depends    upon   +he

total    series    resistance    of   the    capacitor-charging    circuit   relative

to   +he    effective    load    resistance   seen    by   each   tube.   The   circuit

diagrams   and   tabulation   in    Fig.2    are    so   arranged    and    labeled

tha+    this    required    series    resistance    may    be    found    for    a    wide

range   of   load   cond;tions.   This   may   be   done   by   de+ermining   the

value   of   the   following   quantities:

Ec    is   the    f;lter-input    d-c    vol+age.    While   this   is   usually   the

entire    load    voltage,    in   the   case    of   voltage    mul+ipliers   it   is   the

load   voltage   divided   by   the   mul+ipl:cation   factor.

Ip   is   the    d-c    curren+    per   +ube.   This   is   the    entire    loacl   cur-

rent    only   in    the    case   of   the    simple    half-wave    rectifier   or   half-

or    full-wave    multiplier.    In    the    case    of   full-wave    center-tapped

or   bridge   rectifiers,   lp   is   half  the   load   current.

Rc    is   the    total    charging-circuit    resis+ance.   A   certain    mini-

mum    value    of    charging-circuit    resis+ance    is    necessary   to    limit

the    peak   value   of   current   to   which   the   tubes   will   be   subiected

uncler    given    load     conditions.    This    required     minimum    depends

upon   the   d-c   current   per   tube    (lp).   and   has   been   tabula+ed   in

Fig.    2    as    a    percentage    of    the    effective    loac!    resistance    per

tube    (Ec/lp).   The   total   charging-circui+   resistance    involves   the

internal    resistance    o{   the    rec+ifier   tube.    Rp.   the    added    series

resistor,    Rs,    and   the    equivalent    internal    resistance    of   the    a-c

voltage  supply,   Ri.

Rp  is   +he   plate   resistance   of   the   253,   which   may   be   taken

as   300   ohms.

Ri   is   +he    equivalen+    internal    resis+ance    of   +he    supply.   This

may    be   taken    as   the   regulation   of   the   high-voltage   supply   ex-

pressed    as   a   decimal    multiplied    by   +he    load   resis+ance    used   in
measuring   this   regulation.

Rs    is    the    series    resistor    which    must    be    inserted    in    the

charging   circui+   to   bring   +he   +otal   charging-circui+   resis+ance   up

to    the    required    minimum.    Its    value    may    be    found    from    the

formula     associated     with    each    of    the    circuits    of    Fig.    2.    This

resistor   must   be   inserted    in   such   a    position   in   the   circuit   the+

it  protects  all  tubes.

Tubes   may    be   operated    in    parallel   to   increase   the   output

capability    in    a    given    circuit,    When    two    tubes    are    placed    in

parallel   at   each   place   where   one  is   shown   in  the   circuits   of   Fig.
2,   the   plate   resistance    (Rp)    will   be   half   as   great   and   the   maxi-

mum   allowable   load   current   twice   as   great   as   indicated.

Peak  Inverse  Voltage-The   peak   inverse   voltage   rating   of   the
253   is    15,000   volts.   In   single-phase   power-supply   rectifier  circui+s

the    peak   inverse   voltage   to   be   used    in   design   is   the   peak   a-c

supply   voltage    (I.41    times   Elms    in   Fig.  2)    in   the   case   of   bridge

circui+s,   and   twice   this   value    in   the   case   of   half-   and   full-wave

rectifiers   and   voltage   multipliers.    Peak   inverse   voltage   in   three-

phase    operation    depends    ilpon    the    circui+    employed,    and    will
be  found   listed   in  the   handbooks.

Special   APplicalions-The  ratings  given  for  capacitor-input  filter

circuits   ass-I;in-e-;alues   of  input   capacitance  large   enough  +o   hold

the   ripple   to   a   low   value.   In   special   applications   where   a   larger

percen+    ripple    is    +olerable,    and    fil+er    capaci+Once    is    low,    the
253   is   capable   of   larger  d-c   output   currents.

As     a     unidirectional     conductor     in    d-c    circui+s    where    the

current    is    continuous    and    the    percent    ripple    is    moclera+e.    the

maximum   current   rating    of   +he   253   is   500   milliamperes.

•rhe   plate   characteristic   ciirve   for  the   253   serves   as   a   guide

to   Special   applications.   The   rriax;mum    plate   dissipation   ra+ing   of

loo    watts,    the    maximum    peak   inverse    voltage    rating    of    15,000

volts,   and   the   maximum   peak   pla+e   current   of   2.5   dmperes   must

not  be  exceeded.

e
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Fig.I,       Rectifier   with   Choke-Input   Filter

a.   Full-Wave   Center-Tapped   Rectifier

Rs = Rc -R,  -Rp

Bs

L|,I,,,I-              ,

•Rp,LErms|        T       ic:       ,p'

rwl
(R,)

c.   Half-Wave   Rectifier

e.     Half-Wave     Voltage     Mul+iplier     (with    common

ground   when   Rs   is   inserted   on   the   "high"
side    of    Erms)

b.   Full-Wave   Bridge   Rectifier

+                         ?(Rp)       RS-Rc-a,_Rp

PC

?,Rp,FrmsT       i

TiRs
in,)

d.   Half-Wave   Voltage   Doubler

•p)

+,Ec

litIi     `Rp,Oi,)Oip'             €-Imp,R.T,mp)Ii,Ftp,I,11''

i                                  n,.Oc-fl, -f'pIiTieec:I,P.£C:

l,p

1!T-III

1

f.    Full-Wave   Voltage    Multiplier

Eimac   253   Maximum   D-C  Current   Ratings  for   R-C   Filter  Applicat;ons

D-C   Plate   Current    (lp) 170 190 210 230 250 milliamperes   per   tube

Total   Charging-CircuitResistance   (Rc)
I.I 2.3 5.0 10 27

percent   of   EffectiveLoadResistanceperTube(Ec/lp)

A-C   Supply   Voltage
0.80 0.85 0.94 I.08 I.50

times   Filter-Input

(  E ,in, ) D-C  Vo.!£af`e   (Ec)

Peak   Inverse   Voltage(I/2thesevaluesfor circuit   b.)
2.3 2.4 2.7 3,I 4.3 _ifee9vti'#¥!npE:)

Fig.   2   Eimac   253   Basic   R-C  Circuits   (for  any  one  of  the   indicated   loads)

Ri  = Equivalent  resistance  of  voltage  source

Rp=300   ohms   (  150   ohms  tor  +wo  +ubes   in   parallel)
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The EIMAC 575A and 673 are half-wave mercury vapor-rectifiers incorpora-
ting features which enable them to withstand high peak inverse voltages and to
conduct at relatively low applied voltages. The tubes differ only in basing.

GENERAL CHARACTERISTICS

E[ECTRICAL

Filament:  Oxide-coated
Voltage     ..........                5.0       volts
CulTent     ..........     9.0 to l1.5  amperes

Filament Heating Time  .........                 30  seconds
Anodestartingvoltage(approx.)   ......                  20        volts

MECHANICAL

Base     -----------    g7gA             |ng3s¥:aq:Af:f3

Recommended  SocketJ|

a

575A E: F: #:i:: #123=25:
Marinum Overall Dimensions :

Length     ...........    575A      l1-1/8inches
673        11-7/16  inches

Ihiameter.     .    _     ........                    2-9/16  inches
Net  weight   ...........                         12  ounces

rl

c=r.gi(i;;I;:i.,,;',
LLJ

MAXIMUM  RAT[NCS  (per lube)
CONDENSED   MERCURY  TEMPERATURE  LIMITS*   ....     20-50    20-60
PEAK   INVERSE   ANODE   VOLTAGE  .........          15         10
PEAK ANODE  CURRENT:

QuadratureFilamentExcitation**  ......     _     .     .     .          10         10
In-PhaseFilamentExcitation    ...........           6          7

AVERAGE  ANODE   CURRENT:    (Maximum  averaging  time -20 seconds)
QhadratureFilamentExcitation**  ..........         2.5        2.5
In-PhaseFilamentExcitation   ...........         I.51.75

MAXIMUMAC  SHORTCIRCUITCURRENT**S       _     ....        100100

::?£::dr::ft::::n::iuafo=ti:I:sf:ee!anEr.efi|ani:Snta?oP|t::iem36?,=58:co:tb:TepfiFs:i=ni:hanodevo,tage.

OC

kv

Amps
Amps

Amps
Amps
Amps

APPLICATION
MECHANICAL

Mounting: The 575A  and 673 must be mounted vertically  base down.

§\[r;:;o:na:dEe:§je¥:::I:::C:i:£:;:L§o%:i;a£:;u%:de:kt;f§t§h:e¥:§jpc:oa#:i;:;;a:¥;;s:ja;:i::¥¥e%¥¥r#]§a:y:o¥¥§#T;E¥:¥::j[j
(Revised  4-1-67)   ©   1964,1967 by  varian                                                                                                      Printed  in  u.S.A.
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ELECTRICAL
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loss of  emission.  A  filament voltage higher  than the  recommended  maximum  value  will  also  decrease
the life  of  the  filament.
Caution should be observed in measuring the filament   voltage  as   the  filament  circuit   may   be   at  a
high  dc  potential.

:n5cr::::s]r:in:aL?fnc:°h:ei§tiL:dn::;#aw¥:[feta:pf;:i:_Fbma°%Tk:1rf|#]:::i:I?iJEeL:L:tL#|Cbbeei%rqeu:iLeedpLitheev3]et)`.a9etLLsinaep¥iL::]dubn:
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575-A

FILAMEN

NOTE:   These   dimensions
reflect standard manufac-
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with EIMAC, Division of
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The  EIMAC  8698  and  869BL  are  half-wave  mercury-vapor  rectifiers  incor-
porating  features  which  enable  them  to  withstand  high  peak  inverse  voltages  and
to  conduct  at  relatively  low  applied  voltages.  The  8698  and  869BL  carry  maxi-
mum  ratings  of  20  kv  peak  inverse  voltage,   5  amperes  dc  and  20  amperes  peak
cathode   current.

GENERAL    CHARACTERISTICS

ELECTRICAL

Filament:    Oxide-coated
Voltage--------
Current--------

F`ilament  Heating  Time      ------
Anode  startingvoltage  (approx.)     ---

MECHANICAL

Base      .
Maximum   Overall  Dimensions:

Length------
Diameter-----

Net  weight      ------

5.0V
-----        17to21   A

60  see
30V

------           SeeDrawing

.-----           14-7/16in.

3in.
20  oz.

MAXIMUM    RATINGS   (Single   Tube)

CONDENSEDMERCURYTEMPERATURERANGE*       --~     --
PEAK  INVERSE  ANODE  VOLTAGE -----------
PEAK  ANODE  CURRENT:

Quadrature  Excitation**        -----------
In-Phase  Excitation   -------------

AVERAGE  ANODE  CURRENT:    (30  second  maximum  averaging  time)
Quadrature  Excitation      ------------
In-Phase  Excitation   -------------

MAXIMUM  AC  SHORT-CIRCUIT  CURRENT***     -------

30-60   30-50
1015

2020
1010

5.0         5.0
2.5          2.5
100        100

l''''i

30-400  C
20  MAX  KV

20  MAX  AMPS
10  MAX  AMPS

5.0   MAX  AMPS
2.5  MAX  AMPS
100  MAX  AMPS

*Condensed Mercury  rises  approximately  20°C  above  ambient.
**Quadrature  excitation  refers  to  anode  current  and  filament  current   90°±30°    out of phase.
***Maximum  duration  100  milliseconds.

Data  based  on  load  return  to center tap  on  filament  transformer.

APPLI CATlo N

MECHANICAL

M0unting:    The     8698    and    869BL    must    be
mounted  vertically,  base  down.  The  869BL  includes
3  inch  insulated  flexible  leads  with  lugs.

C00ling:      Provisions   should  be   made  for  ade-
quate  air  circulation  around  the  tube.   The  tempera-
ture    of   the   condensed   mercury   in   the   8698   and
869BL  should  be  kept  within  the  ranges  given  under
"MAXIMUM  RATINGS. "

(EF.FECTIVE   3-16-64)           COPYRIGHT    1964,1967   BY   VAFuAN

This   temperature   should   be   maintained   at   40°
+5°C    for  most   satisfactory  operation   of  the  tube.
Fo   measure   the   condensed-mercury   temperature   a
thermocouple  or  small  thermometer  may  be  attached
to  the  glass near the  tube  base  using  a  small  amount
of    putty.    A   condensed-mercury   temperature   lower
than   the   recommended   value   raises   the   voltage   at
which  the  tube  becomes  conducting  and  tends  to  re-
duce   the   life  of  the  filament.   A  temperature  higher

PRINTED   IN    U.S.A.
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than   recommended  lowers  the  voltage  at  which  the
tube  becomes  conducting  and  reduces   the  peak  in-
verse voltage rating of the tube.

In   some   installations   a   blast   of   air   must   be
directed  at  the  base  of  the  tube  to  insure  adequate
cooling.

ELECTRICAL

Filament   Voltage:        F`or    maximum    tube    life,
the  filament  voltage  as  measured  directlyat  the  fila-
ment  pins,   should  be  held  at  the  rated  value  of  5.0
volts.    Unavoidable   variations    in   filament   voltage
must  be  kept  within  the  range  of  4.8  to  5.2  volts.  A
filamentvoltage  less  than  the  minimum  recommended
value  may  cause  a high  tube  voltage  drop,  with  con-
sequent   bombardment   of  the   filament   and   eventual
loss  of emission.  A  filament  voltage  higher  than  the
recommended  maximum  value  will  also  decrease  the
life  of  the  filament.

Caution   should   be   observed   in   measuring   the
filament  voltage  as  the  filament  circuit  may  be  at  a
high  dc  potential.

The   filament   should   be   allowed   to   reach   oper-
ating  temperature  before  the  plate  voltage  is  applied
Under   normal   conditions,   a   delay   of   approximately
60  seconds  will  be  required.   The  delay  time  should

be   increased   if   there   is   any   evidence   of  arc-back
within  the  tube.

When  it  is  necessary  to  use  a  shield  around  the
tube  care  must  be  taken  to  insure  adequate  ventila-
tion   and   maintenance   of   normal   condensed-mercury
temperature.   When   a   mercury-vapor   rectifier   is   first
installed,   the  filament  should  be  operated  at  normal
voltage   for  approximately  ten  minutes  with  no  plate
voltage   applied,   in   order   that   the   mercury   may   be
properly  distributed.

X-Ray   Radiation:      Above   approximately   16,000
peak  inverse  voltage, a  rectifier  will  produce  X-Rays.
In   most   equipment,   there   is   adequate   shielding  so
that  this  does  not  constitute  a  health  hazard,  how-
ever,   this  should  be  checked  in  any  new  equipment.
A    standard   reference   on   this   subject   is    "X-Ray
Protection,   Handbook   No.   93,"   National   Bureau   of
Standards.

Shielding:      Electromagnetic     and    electrostatic
fields  tend  to  cause  the  mercury  vapor to  break  down,
are   detrimental   to   tube   life   and   make  proper  opera-
tion   difficult.    Consequently,    the   8698   and   869BL
should  be  isolated  from  such  fields  as  exist  around
a  transmitter or  other  similar  equipment.

--   -===-  -

( S - 2 5 1' )

NOTE:       These   dimensions
reflect     standard     manufac-
turing     tolerances.          They
should     not    be    made    the
basis   for   purchase   specifi-
cations       unless      checked
with     EIMAC     Division     of
Varian,   301  Industrial  Way,
Sam     Carlos,          California,
94070.

869BL  has  3  inch  insulated  flexible  filament  leads  with  spade  terminals  for   #10  screw  instead  of pins
shown  on  the  8698  outline.
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The  EIMAC  6894  and  6895  are  half-wave  mercury-vapor  rectifiers  espe-
cially  designed  for  high  voltage  power  rectifier  applications.  They  are  mercury
filled   for  high  efficiency,   long  life  and  the  ability   to  operate   at  high  peak  in-
verse  voltage.

GENERAL    CHARACTERISTICS

ELECTR ICAL

Filament:    Oxide-coated
Voltage    -     -     -
Current    -     -     -

1

FilamentHeatingTime       --.
Anode  Starting  Voltage  (approx.)

MECHANICAL
Base--------.

Recommended  socket    ----

Maximum  Overall  Dimensions:
Length------

Diameter-----
Net  weight       ------

6894                                50  watt,  A4-29
6895                             Industrial  A4-18
6894            E.F.  Johnson  #123-211
6895            E.F.  Johnson  #123-206

MAXIMUM    F]ATINGS    (per   tube)
PEAK  INVF_RSE  ANODE  VOLTAGE

2o° -50°C  Condensed  Mercury
2o° -55°C  Condensed  Mercury
2o° -60°C  Condensed  Mercury

PEAK  ANODE  CURRENT:

Temperature  Range*   -
Temperature  Range      -
Temperature  Range      -

Quadrature  Filament  Excitation**       -----------
In-Phase  Filament  Excitation  -------------

AVERAGE,  ANODE  CURRENT
Quadrature  Filament  Excitation     ------------
In-Phase  Filament  Excitation   ----------.---

MAXIMUM  AC  SHORT  CIRCUIT  CURRENT***     ---------

MAX  KV
MAX  KV
MAX  KV

--        11.5   MAXAMPS
--          8.3   MAXAMPS

--          2.5   MAXAMPS
--          1.8   MAXAMPS
--         loo  MAXAMPS

*Condensed  Mercury  Temperature  rises  approximately  20°C  above  ambient.
**Ouadrature  Excitation  refers  to  filament  voltage    90°+30°    out of phase  with  anode  voltage.
***Max.  duration  100  milliseconds.

All  data based  on  load  return  to  center  tap  of  filament  transformer.

AP P L I CAT I o N

MECHANICAL

M0unting:      The  6894and  6895  must  be  mounted                Cooling:        Provisions   should   be   made   for  ade-
vertically,   base  down.   These  two  tubes  differ  only      quate  air  circulation   around  the  tube.   The  tempera-
in  their  basing  and  socketry.                                                          ture  of  the  condensed  mercury  should  be  kept  within

(EFFE:CTIVE   3-16-64)          COPYRIGHT    1964,1967   BY   VARIAN
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the  ranges  given  under  "MAXIMUM  RATINGS."
This     temperature     should     be    maintained    at

40°   +    5°C   for   most   satisfactory   operation   of  the
tube.-To   measure   the   condensed-mercury   tempera-
ture   a   thermocouple   or   small   thermometer   may   be
attached   to   the   glass   near   the   tube   base   using  a
small    amount   of   putty.    A   condensed-mercury   tem-
perature   lower   than   the   recommended   value   raises
the   voltage   at   which   the   tube   becomes   conducting
and  tends  to  reduce  the  life  of  the  filament.   A  tem-
perature  higher  than  recommended  lowers  the  voltage
at  which  the  tube  becomes  conducting  and  reduces
the  peak  inverse  voltage  rating  of the  tube.

ELECTRICAL

Filament   Voltage:         For    maximum    tube    life,
the  filament  voltage  as  measured  directly  at  the  fila-
ment  pins,   should  be  held  at  the  rated  value  of  5.0
volts.    Unavoidable   variations   in   filament   voltage
must   be   kept   within   the   range   4.8   to   5.2  volts.   A
filament  voltage  less  than  the  minimum  recommended
value  may  cause  a  high  tube  voltage  drop,  with  con-
sequent   bombardment   of   the   filament   and   eventual
loss  of  emission.  A  filament  voltage  higher  than  the
recommended  maximum  value  will  also  decrease  the
life  of  the  filament.

6895

FILAMEN

Caution   should   be   observed   in   measuring   the
filament  voltage  as  the  filament  circuit  may  be  at  a
high  dc  potential.

The   filament  should  be  allowed  to  reach  oper-
ating  temperature  before the  platevoltage  is  applied.
Under   normal   conditions,   a   delay   of  approximately
30  seconds  will  be  required.  The  delay  time  should
be   increased   if  there   is   any   evidence   of  arc-back
within  the  tube.

When  it  is  necessary  to  use  a  shield  around  the
tube  care  must  be  taken  to  insure  adequate  ventila-
tion   and   maintenance   of  normal   condensed-mercury
temperature.   When   a  mercury-vapor  rectifier  is  first
installed,  the  filament  should  be  operated  at  normal
voltage  for  approximately  ten  minutes  with  no  plate
voltage   applied,   in   order   that   the   mercury   may   be
properly  distributed.

Shielding:      Electromagnetic    and    electrostatic
fields    tend   to   cause   the   mercury   vapor   to   break
down,   are  detrimental   to  tube  life   and  make  proper
operation   difficult.   Consequently,   the   tube   should
be  isolated  from  such  fields  as  exist  around  trans-
mitter  or  other  similar  equipment.

6894
ANODE
.566   DIA.
Cl-5  --

NOTE:        These    dimen-
sions    reflect    standard
manufacturing           toler-
ances.   They   should  not
be   made   the   basis   for
purchase   specifications
unless      checked      with
EIMAC         Division        of
Varian,     301     Industrial
Way,   Sam   Carlos,   Calif.
94070.
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The  EIMAC  8020  diode  is  a  high-vacuum  rectifier  intended  for  use  in
rectifier units, voltage multipliers, or in special applications, whenever con-
ditions  of extreme  ambient  temperatures,  high  operating  frequency,  high
peak inverse voltages, or the production of high-frequency transients would
prevent the use of gas-filled rectifier tubes.

The  8020 has  a maximum  dc  current rating  of  100  milliamperes  and  a
maximum peak inverse voltage rating of 40,000 volts. Cooling is by convec-
tion and radiation.

A single 8020 will deliver 80 milliamperes at  17,000 volts to a capacitor-
input filter with  14,000 volts  single-phase  supply.  Four  8020's  in  a  bridge
circuit will  deliver 200 milliamperes  at 25,000  volts  to a  choke-input  filter
with 28,000 volts single-phase supply.

GENERAL   CHARACTERISTICS
ELECTRICAL

Filament:  Thoriated Tungsten
Voltage-----------
Current-----------

-       5.0              volts
-      6.5      amperes

MECHANICAL

Base     ----------------------       Medium  4-pin  bayonet
Basing       --------------     n     ------     Refer to outline drawing
Socket       ----------------     Refer to discussion under "Application"
Mountingposition--I     --------------       Vertical,basedownorup
Cooling    --------------------        Convection  and  radiation
Maximum  Temperature  of  plate  seal    -----------------    225°C
Recommended  Heat  Dissipating  plate  connector    ----------      EIMAC  HR-8
Maximum Overall Dimensions :

Length      --------------_     -------     8.00           inches
Diameter       --------------------     2.32          inches

Netweight   -----------------------    4               ounces
ShippingWeight(approx.)     -----------------     1                pound

MAXIMUM  RATINGS  (Per  Tube)

Peaklnverseplatevoltage     -----------------    40,000             volts
PlateDissipation     --------------------             60            watts
DCplatecurrentL   --------------------           100                 rna
Peakplatecurrent       -------------------            1.5        ampere

1 Averaged over one cycle for each tube.  Applies only when the  rectifier is coupled to the load by  a choke-input filter incorporat-
ing  the  "critical"  value   (or  larger)   of  input  inductance.  For  maximum  dc  current  ratings  under  this  and  other  load  condi-
tions see discussion under "Application."

APPLICATloN
MECHANICAL

Mowmf®.7}g-The  8020  must  be  mounted  vertically  with  the
base either down or up. The lead to the plate terminal of the
tube should be flexible.

The medium 4-pin bayonet base  fits  an E.  F.  Johnson  Co.
No.  122-124, a National Co.  No. XC-4 or CIR-4, or an equiv-
alent  socket.  In  some  circuits,  particularly  those  of  the  volt-
age  multipliers  illustrated  in  Fig.  2,  it  may  be  necessary  to

(Revised  6-1-67)    ©    1952,1967  Varian

mount the  socket on  stand-off insulators,  or  on  a  sheet of  in-
sulating  material,  to  provide  adequate  insulation  to  ground.
CooZ¢"g-The   8020  is   cooled  by   convec.tion   and   radiation.
Clearance should be provided around the glass envelope ade-
quate  for  free   circulation  of  air.   An  EIMAC   HR-8   Heat
Dissipating  Connector  or  equivalent  is  required  on  the  plate
terminal.

Printed   in   U.S.A.
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APPLICATION  (Continued)

The maximum  telnperature  at the plate  seal must not ex-
ceed 225°C. A convenient accessory for measuring this ten-
perature   is   `Tempilaq,"   a   temperature-sensitive   lacquer
available  from  the  Tempil  Corporation,   132  W.  22nd  St.,
New York  11,  N. Y.

ELECTRICAL

F¢.hame„f  Ooercz*6o7®-For  maximum  tube   life,   the  filament
voltage,  as  measured  at  the  base  pins,  should  be  the  rated
value of 5.0 volts.  Variations must be kept within the  range
from  4.75  to  5.25  volts.  In  applications  which  require  the
diode to deliver high peak currents, it is important to main-
tain the filament voltage at the rated value.

Cou±ton show:ld be observed when measuring rectifier
frhameut  oohage.  The  filaneat  circuit  may  be  at  high
poteutid.
The  thoriated-tungsten  filament  of  the  8020  reaches  op-

erating  temperature  in  a  fraction  of  a  second  after  applica-
tion of voltage. Plate voltage may be applied simultaneously
with filament voltage.
PZczfe  OperdrGon-With  low  room  illumination,  the  plate  of
the 8020 begins to show color as the maximum plate dissipa-
tion  rating  of  60  watts  is  approached.  The  maximum  peak
inverse voltage rating of 40,000 volts should not be exceeded
at any time.

#i-=h£=ifaE:E#esyri:.i#ebl3of*#eLso=d¥i:
power-supply  rectifier.

8020  MAXIMUM  PERFORMANCE  CAPABILITIES
Capacitor-Input  Filter Choke-Input  Filter

Circuit      Ac  Input DC  Output DC Output DC  Output   DC  Output
Ty pe            Vo I tcige Voltage Current Voltage Current

(volts  rms) (volts) (rna) (volts) (rna)

Single-
Phase,
Half-
Wave    14,000 17,000 80

Single-
Phase'
Full-
Wave    14,00ol 17,000 160 12,500 200

Single-
Phase,
Bridge  28,000 34,000 160 25,000 200

1 One-half  the  transformer  secondary  voltage.

Maxinwm DC Ct#re7i* Raf6ngS-Plate  dissipation rather than
peak current usua dc current which  the 8020  is
capable of  delivering  to  the load.  Because  the  plate  dissipa-
tion  associated  with  a  given  dc  current  depends  upon  the
amount of ripple  and  its wave-shape,  circuit conditions  will
determine the maximum dc current rating of the tube.
Choke-Jmptt£  F¢Zfer-The  maximum  dc  current  rating  of  the
8020 is loo milliamperes when the load incorporates a choke-
input filter with the  "critical" value  (or larger)  of input in-
ductance  (L  in  Fig.I):

Reff
Lo  =[g:5F     for  full-wave  single-phase  rectifiers,

Lo-# for  half-wave  three-phase  rectifiers,

Lo =#    for full-wave three-phase rectifiers,

where:  Lo   = "critical" value of input inductance  (henries),
I    =  supply-line frequency  (cycles per second),

Reff  -
2

Load voltage  ( volts )
Load current ( amps )

Choke-input filters are not normally used with single-phase
half-wave rectifiers.

=of#p-#yp:fpf;#=E:hed£Ldi:#F:I.y|ft:faE:efo;
current. Under these conditions capacitor-input filter circuits
become  desirable.  The  maximum  dc  current  rating  of  the
8020  when  no  input  choke  is  incorporated  in  the  filter  de-

E:gn¥ir:¥tn£¥:tit:etaltose#g:ffj:#:ece]ooafdthr:es#£¥or=#bg;
each tube.  The circuit diagrams and tabulation in Fig.  2 are
so  arranged  and  labeled  that  this  required  series  resistance
may be found for a wide range of load conditions.  This may
be done by determining the value of the following quantities:

engcefcaEevg::-e#,h:cc¥.ge;.#:emT:pishi:#:£:
load voltage divided by the multiplication factor.

oul|;i¥ed&::UIT;;ni:Fsrimtupb|:.E#-i;a?ee.=Eee:o:ffHF::
full-wave multiplier.  In  the  case  of  full-wave  center-tapped
or bridge rectifiers, Ip is half the load  current.

mEJisal:ee.tfoEi#g¥f=f:iisr%:LiTisT;£e:I;:;TtoEfi:
the peak value of current to which the tubes will be subjected

¥pe:::¥:ev:d:c::£refid#:::¥#:i##+=#bega#
tube

(
Ec

Ip )
The total charging circuit resistance involves

the  internal  resistance  of  the  rectifier  tube,  Rp ,  the  added
series  resistor,  Rs,  and  the  equivalent  intemal  resistance  of
the  ac voltage  supply,  Ri .

asT6o£6:hhemps:ateresfstanceofthe8020,whichmaybetaken
R i  is the equivalent internal resistance of the supply.  This

may  be  taken  as  the  regulation  of  the  high-voltage  supply
expressed as a decimal multiplied by the load resistance used
in measuring this regulation.

Rs   is  the  series  resistor  which  must  be  inserted  in  the
charging circuit to bring  the  total  charging-circuit  resistance

Fopri°ui:ears:g:±f::eddmrfum::c.h[t:fvat:ec¥:¥f?se::uFfdg.£r2°.mTthh±:
resistor must be inserted in such a position in the circuit that
it protects all tubes.

Tubes may be operated  in parallel to  increase  the  output
capability in  a  given  circuit.  When  two  tubes  are  placed  in
parallel at each place  where  one  is  shown in the  circuits  of

=fag±izutieapii:t;arfis:S;::£ecipr3n)twJ[[lc:ea¥aglfreaastgarse::dafnc€t:hd:
Peak Iroerse V olta peak inverse voltage rating of the
8020  is  40,000  volts.  In  single-phase  power-supply  rectifier
circuits  the  peak  inverse  voltage  to  be  used  in  design  is  the
peak  ac  supply  voltage  ( 1.41  times  Erms in  Fig.  2)  in  the
case  of  bridge  circuits,  and  twice  this  value  in  the  case  of
half-   or  full-wave   rectifiers   and   voltage   multipliers.   Pealc
inverse  voltage  in  three-phase  operation  depends  upon  the
circuit employed, and will be found histed in the handbooks.
Speciez  A"Zieclf¢ous-The  ratings  given  for  capacitor-input
filter circuits assume values of input capacitance large enough
to  hold  the  ripple  to  a  low  value.  In  special  applications
where a large percent ripple is tolerable and filter capacitance
is low, the 8020 is capable of larger dc output currents.

As a unidirectional conductor in dc circuits where the cur-
rent  is  continuous  and  the  percent  ripple  is  moderate,  the
mmaximum current rating of the 8020 is 200 milliamperes.

The  plate  characteristic  curve  for  the  8020  serves  as  a
griide  to  special  applications.  The  maximum  plate  dissipa-
tion rating  of  60  watts,  the  maximum  peak  inverse  voltage
rating of 40,000 volts,  and the maximum peak plate  current
of I.5 amperes must not be exceeded,
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Fig.I.      Rec+ifier   with   Choke-lnpu+   Filter

Rs`  Rc -  a,  -Rp  .I          -:Ill-
Ec+                                  12Ip
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a.   Full-Wave   Center-Tapped   Rectifier

Fts=Rc-R,-Rp

Bs

A,A,I,i                                     ,

tRP'r=Erms]         T        ic:        [Pl

rl
(Ri)

c.   Half-Wave   Rec+ifier

Ill

l!J

1\`

+              T?tRp'              T                 Rs-Ftc_A,_Rp

;c-                             ?op,                i.                5!+

?,Rp,
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e.    Half-Wave    Voltage     Multiplier     (wi+h    common

ground   when   Rs   is  inserted   on  the   "high"
side    of    Erms)

Fis=Rc-R,-2Rp
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::;,,  !]::;,,       RT[c:       ,2,p

b.   Full-Wave   Bridge   Rectifier
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d.   Half-Wave   Voltage   Doubler
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i                               RS.R.-a, -Rpio-T

llp

i    2Ec:        l-[`:TOip'           £"

IIJLTIII

try,a.      F,
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ITIII

f.   Full-Wave   Vol+age    Multiplier

Eimac  8020  Maximum  D-C  Curron+  Ra+ings  for  R-C  Fil+or  Applications

D-C   Plate   Curron+   (lp) 70 75 80 85 90 95 loo milliamperos  per  tube

t:::i:tchRaers:::ag;ce   ( Rc)
0.8 I.2 I.8 3.0 4.7 7.6 12

percen+  of  EffectiveLoadResistanceperTube(ii)

A-C   Supply  Voltage
0.78 0.80 0.83 0.87 0.92 I.01 I.14

times   Filter-Inpu+
( Elms) D-C   Voltage    (Ec)

Peak   Inverse   Voltage 2.2 2.3 2.4 2.5 2.6 2.9 3.2
+imes   Fil+er-Input

(I/2   these   values   in   circui+  "b".) D-C  Voltago    (Ec)

Fig.  2.     EIMAC  8020  Basic  R-C  Circuits  (for  any  one  of  the  indicated  loads)
Ri =Equivalent  resistance  of voltage source
Rp=1000  ohms  (500  ohms  for  two  tubes  in  parallel)

3
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EIMAC  8020
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3CX100A5
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TECHNICAL    DATA

The   EIMAC   Type   7289/3CX100A5   is   a   rugged   ceramic/metal

planar triode designed  for use  in  CW, grid-  or plate-pulsed oscillator,
amplifier or  frequency  multiplier  service  up  to  3  GHz.  The  tube  may

also  be  used  in  pulse  modulator  or  voltage  regulator  service.  The
7289  is  supplied  with  an  air  cooled  radiator  for  forced  air  cooling.

®

The   7289   features   high   mu,   high   transconductance,   great  me-
chanical  strength and  low  interelectrode  capacitance.

Note:    The   data   for  the  7289/3CX100A5  also  apply  to  the  2C39A

and  2C39WA  in  all  respects,  except  that  filament  voltage  for  2C39A
is  6.3  volts.

GENERAL  CHARACTERISTICSI

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:    Voltage     .....................................

Current,  at'6.0  volts    ............................,

Transconductance (Average):
Ib=  70  rnA,  Eb     =  600  Vdc      ..............................

Amplification  Factor  (Average)
Direct lnterelectrode  Capacitance (grounded  cathode)  2

Cin...............................

6.0  ±  0.3    V

1.0A

25   mmhos
100

6.30   pF

cout    .............................................. 035    pF

cgp  ..............................................                       2.00    pF

Cut-off  bias3  ..........................................- 25    V  max

1.    Characteristics  and  operating  values  are  based  upon  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.  When  the  cathode  is  heated to
the  proper  temperature,  the  grid-cathode  capacitance  wi 11   increase  from  the  cold  value  by  approximately  1  pF due  to
thermal  expansion  of  the  cathode.

3.    Measured  with  one  milliampere  plate  current  and  a  plate  voltage  of  1   kvdc.

(Revision  11-1-71)     ©       by  varian Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    sam     carlos    /    california    94070
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MECHANICAL

Maximum  Overall  Dimensions

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

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

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

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

Ceramic/Metal  Seals  ...........
Anode  Core  .................

Cooling........

Terminals......

ENVIRONMENTAL

Shock,11  ms,  non-operating  ..........
Vibration,  operating,  all  axis,  55 to  500 Hz
Altitude,  max  (in  suitably designed  circuit)

RANGE  VALUES  FOR  EQUIPMENT  DESIGN

Heater:  Current at 6.0 volts
Cathode  Warmup  Time   .  .  .
Interelectrode  CapacitanceT  (grounded  cathode  connection)

Cin......,

Cout......

Cgp.......

2

A

..        2.701in;68.60    mm

..         1.264in;32.11    mm

.....         2.2oz;63    gin

•...........         Any

...........      250OC

...........      250OC

.........  Forced  Air

.....   Coaxial,  special

....        60

....         10

..     60,000

Min.           Max.

.......         0.901.05    A

60        ---    sec.

•......         5.60       7.00pF
---0.95pF

.......         1.95       2.15    pF

1.    Capacitance  values  for  a  cold  tube  as  measured   in  a  special  shielded  f ixture.  When  the  cathode  is  heated to the

proper  temperature,  the  grid-cathode  capacitance  wHl   increase  from  the  cold  value  by  approximately  1   pF   due to
thermal  expansion  of the  cathode.

CW  RF  POWER  AMPLIFIER  OR  OSCILLATOR

ABSOLUTE  MAXIMUM  BATINGS

DC  PLATE  VOLTAGE   ........       1000    VOLTS

DC   GRID  VOLTAGE  .........- 150    VOLTS

INSTANTANEOUS  PEAK  GPID-CATHODE  VOLTAGE

Grid  negative  to  cathode    .  .

Grid  positive  to  cathode     .  .

DC   PLATE  CUF`RENT     ......

DC   GRID  CURRENT        ......

AVEF{AGE  PLATE  DISSIPATION

Forced  air  cooling  1  ......

GPID  DISSIPATION   (Average).
FREQUENCY............

-400   VOLTS

30   VOLTS

loo    MILLIAMPEPIES

50    MILLIAMPERES

100    WATTS

2    WATTS

2.5    GHz

1.    Using  EIMAC  radiator  PN   014224.

OPERATING   CONDITIONS  FOFi  7289   IN   REPRESENTATIVE
A PPL I CAT I ON

GF`OUNDED   GRID  CW  POWEB  AMPLIFIEPl

Frequency................

Heater  Voltage  .............
DC  Plate  Voltage    ...........
DC  Grid  Voltage  (approx.)     .....
DC  Cathode  Current    .........
DC  Grid  Current   ............
Drive  Power  (approx.)     ........
Useful  CW  Power  Output  .......

GF`OuNDED   GRID  CW  OSCILLATOR

Frequency................
Heater  Voltage  .............
DC  Plate  Voltage   ...........
DC  Grid  Voltage  (approx.)    .....
DC  Plate  Current     ...........
DC  Grid  Current       ...........
Useful  CW  Power  Output .......
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3

a

a

GRID  PULSED  OR  PLATE  PULSED  AMPLIFIER  OR
OSCILLATOR

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE

(grid   pulsed)    ...............

PEAK  PULSE  PLATE  VOLTAGE

(plate  pulsed)     ..............

DC   GFHD   VOLTAGE   ............

INSTANTANEOUS  PEAK  GRID-CATHODE
Grid  negative  to  cathode    .......
Grid  positive  to  cathode     .......

PULSE   PLATE   CURF}ENT     .........

PULSE   GF}lD   CUF`F{ENT    .....

AVEF}AGE  PLATE  DISSIPATION

Forced  Air  Cooling 1 ......

GFHD   DISSIPATION   (Average)

FPIEQUENCY............

PULSE   DUPIATION2 ........

DUTY   FACTOR2   .........

1000    VOLTS

3500   VOLTS
-150    VOLTS

VOLTAGE
-700   VOLTS

250   VOLTS
3.0    AMPEF}ES

.   .             1.8    AMPERES

.   .          loo    WATTS
2    WATTS

.   .           3.0    GHz
34ts

.   .      .0025

Operating   Conditions   for   7289   in   Ftepresentative  Ap-
p I i cat i on .

PLATE  PULSED  OSCILLATOR

Frequency.............

Heater  Voltage .........,
Peak  plate  Voltage   ......,
Peak  Video  Plate  Current   .   .
Peak  Video  Grid  Current     .   .

Useful  Power  output  (approx.)
Pulse  Duration       ........

Duty   Factor   ...........

1.    Using  EIMAC  radiator   PN   014224.

2.    For  applications  using   longer   pulse   duration  and/
or    higher   duty    cycle  consult  the  nearest  Varian
Electron   Tube   &   Device      Field  Office,  or  the  Pro-
duct  Manager, EIMAC  Division  of  Varian,  Salt  Lake
City,  Utah.

PULSE  MODULATOR  AND  PULSE  AMPLIFIER
SERVICE

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE   .
PEAK  PLATE  VOLTAGE

DC  GFOD  VOLTAGE      .

1000    VOLTS

1200    VOLTS
-150    VOLTS

INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE
Grid  negative  to  cathode    ....- 700    VOLTS
Grid  positive  to  cathode     ....        150    VOLTS

PULSE  CATHODE  CuFiRENT   ....          4.8    AMPEF`ES

DC   PLATE  CURPIENT     ........         loo    MILLIAMPEBES

AVEBAGE  PLATE  DISSIPATION

Forced  Air  Cooling  1 ......

GF}lD   DISSIPATION   (Average)
PULSE   DUF`ATION  2 .......

CUT-OFF   Mu      ...........

DUTY   FACTOFi    ..........

1.    Using  EIMAC  radiator  PN  014224.
2.    For   applications   using   longer  pulse  duration  and/

or    higher   duty    cycle  consult   the   nearest  Varian
Electron   Tube   &   Device      Field  Off ice,  or  the  Pro-
duct  Manager,  EIMAC  Division  of  Varian,  Salt  Lake
City,  Utah.

APPLICATloN

For   general   application   information   please   refer
to  the  Planar  Triode  Operating  Instruction  Sheet.
The   operating   instructions   should   be   consulted
prior to  the  designing  of  new  requirements  around
the   above  tube  type.   Plate   dissipation  of  up  to
150   watts   is   possible   with   the   7289  tube   type
when   using   radiator   P/N   158555.   If  this   is   re-

quired  the  tube  order  should  include  reference  to
the   different   radiator   part   number.   F`or  unusual
and   special   application   consult  the   nearest
Varian  Electron  Tube   and  Device  Field  Office,
or  the  Product  Manager,  EIMAC  Division  of
Varian,  Salt  Lake  City,  Utah.
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AIPFLOW  vs   STATIC   PfiESSURE   WITH

STANDAf}D    COWLING     JAN-157

-STANDAFiD   COWLING-

MAXIMUM     PLATE   DISSIPATION    vs   CcOLING    AIBFLOW
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ELECTRODE   CORTACT   AREA                                                                                       DlrmNSTOwAT,   DATA

I)1m.   1a  Inches Dim, Dim.   1D  Mllllm. Dim.   1n   Inc   es Dim.   in  Mllllmeter8
MID, Men.

AA

Mln, Men. Mln, Men. Ref. im, M'N. MAx.     :    Ref.

.035 .361 .89 9.17 I.815 1.875 A --)_
I . 185 I. 265 AB 30 . 10 32 . |b | . 5 3h 8 -,
I.53h i.728 AC 38 . 96 b3 . 89 1.475 C -
1.hT5 i.815 AD 37 . b7 h6 . |O i. 289 1 . 329 D --

i.085 i.135 E 2.6 -

NorES :

.880 .020 F 22 ._35 23 . 37

.1'62 .h77 G - 12.12
.Oho H 1.02

.125 .185 I 3.18        h.io

.766 .826 J         |9.h6 20.98   I

.025 .Oh6 K .rfu i.17
I.21u I . 26L_ L 31. 3h 32.11

i.180 i.195 M 29 . 9T 30.3
i.025 i. 0 35 N 26 . 01' 26.291

.752 .792 P 19 . 20 20.12

.5hl .i6| 0 - 11' . 25

.655 .665 R 16.6b 16.89

.545 S ..-
.21 .22? T 5.41 5.66

.315 .?25 U 8.00 8.26
.loo W 2.5h

.105 .|h5 Y 2.67 3.68

.650 .850 Z 16 . 5 I 21.59
.086 V 2.18

i.  Metl.1c  equivalents  to  the  nearest   .01  in,  are  given  for  general  information  only  &
are  based  on  I  inch  =  25.4  inn.

2.   Thlg   Surface   Shall  be  used  to  measure  Anode  Shank  temoeratire.
3.   Ho}e8   for  extractor  thru  top  fin  only.
b.   Eccentrlclty  of  c`ontact  Bur®£ce8     shall  tie  gaged  from  center  line  of  reference  &

shall  be  aB   follows:
Contact  surface                         TIE  M8.x.                        Ref..ence

Ancide                                               . 0 20                                    Cathode
Grid                                               . 020                                  Cathode
Heater                                         . 012                                 Cathode

5.   Dlas.   N,R,T  a  U  shall  apply  throughout  entire   lenght   a8   defined  tty  dims.   AA,AB,AC  8g
AI)  respectively.

6.   ThlB  Surface  Shall  nat  be  used  fDD  clamping  or  locating.
7.   Electrode  Contact  dims.   are  given  for  Socket  de81gn  purpoBeg   &  are  Dot  intended  for

inepectlon  purpo8e8.
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The  EIMAC  7211   and  7698   are  rugged  ceramic/metal

planar   triodes   designed   for  use   in   CW,   grid-   or  plate-
pulsed oscillator,  amplifier or frequency multiplier service
up  to  3  GHz.  The  tubes  may  also  be  used  in  pulse  mod-
ulator  or  voltage  regulator  service.  The  7211  is  normally
supplied with an air cooled  radiator for forced air cooling,
while   the   7698   is   supplied   without   radiator  and   is  in-
tended   for   conduction-convection   cooling   as    found   in
many  pulsed  type  applications.  Except  for  the  plate  dis-
sipation  ratings  and  outline,  the  characteristics  of  both
tube types  are identical.

The   7211   and   7698   feature  high  mu,   high  transcon-
ductance,   great  mechanical   strength  and   low  interelec-

7211

him

7698

trode  capacitances,  as  well  as  high  current  capability  and  increased  grid-anode  insulator length.
Both tubes have an arc-resistant,  extended interface cathode,  well proven in airline applications,
assuring reliable and long life operation under adverse conditions.
Note:   The data for the 7211 also applies  to  the EIMAC  7698R in  all  respects.

GENERAL  CHARACTERISTICS1

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:  Voltage    .....................................

Current,  at  6.3  volts   ..............,..............

Transconductance (Average):
Ib=  160  mAdc,  (200mA/cm2)    .............................

Amplification  Factor  (Average)    .............................

Direct lnterelectrode  Capacitance (grounded  cathode)2,  without heater voltage:
Grid-Cathode.......................................

Grid-Plate.........................................

Plate-Cathode (maximum)
Cut-off Bias3   (maximum)   .  ,

6.3  ±  0.3    V

1.30    A

8.0   pF
2.25   pF
0.06   pF
-30V

1.    Characteristics  and  operating  values  are  based  upon  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.  When  the cathode  is heated to
the  proper temperature,  the  grid-cathode  capacitance  will  increase from  the  cold value  by  approximately  1  pF due
to themal  expansion of the cathode.

3.   Measured with   one milliampere  plate  current and a  plate voltage  of 1   kvdc.

(Effectivell-15-70)   ©      1970  by  varian                                                                       Printed in u.S.A

EIMAC    division    of   varian    /    301     industrial    way    /    san    carlos    /    california    94070



7211/7698

MECHANICAL

Maximum  Overall  Dimensions:

Length.....

Diameter (7698)
Diameter  (7211)

Net  Weignt  (7698)
Net  Weight  (7211)

•....................................     2.701   in;   68.60    mm

.....................................     1.195   in;   30.35    mm

•....................................     1.264  in;   32.11     mm

Operating  Position    ........

Maximum  Operating  Temperature:

Ceramic/Metal  Seals   .....
Anode  Core   ...........

250OC

250OC
Cooling (7698)   ...................................    Conduction  and  Convection

Cooling (7211)    ..............................................    Forced  Air

Terminals   .............................................    Coaxial,   special

ENVIRONMENTAL

Shock,11  ms,  non-operating    ..........,

Vibration,  operating,  all  axes  55  to  500  Hz    ,
Altitude,  max  (in  a  suitably  designed  circuit)

CW  RF  POWER  AMPLIFIER  OR  OSCILLATOR

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE  ......

DC  GF}lD   VOLTAGE .......

INSTANTANEOUS  PEAK  GF}lD-

CATHODE  VOLTAGE
Grid  negative  to  cathode   .  .
Grid  positive  to  cathode   .  .

DC  PLATE  CURRENT   ......
DC  GF}lD   CUF}RENT   .......

AVERAGE  PLATE  DISSIPATION

Conduction  and  Convection
(7698)...............

Forced  Air  Coolingl(7211 )    .
GF!ID  DISSIPATION  (Average).

F REQ U EN CY     ...........

2500    VOLTS
-150    VOLTS

400    VOLTS
30    VOLTS

150    MILLIAMPEFiES

45    MILLIAMPEPIES

10    WATTS
100    WATTS

2    WATTS
2.5    GHz

1.    Using   EIMAC     radiator  PN  014224.

OPERATING   CONDITIONS   FOF}  7211   AND  7698   lN   F`EPRE-
SENTATI VE  APPLI CATI ON

Grounded  Grid  CW  Power  AmDlifier
Frequency................

Heater  Voltage    .............
DC  Plate  Voltage     ...........
DC  Grid  Voltage  (approx)     ......
DC  Cathode  Current  ..........
DC  Grid   Current     ............
Drive  Power  (approx)     .........
useful   CW  Power  Output   .......

Grounded  Grid  CW  Osci I lator
Frequency.........
Heater  Voltage   .   .   .
DC  Plate  Voltage     ....
DC  Grid  Voltage  (approx)
DC  Plate  Current  .....
DC  Grid  Current    .....
Useful  CW  Power  Output

GRID  PULSED  OR  PLATE  PULSED  AMPLIFIER  0R

OSCILLATOR

ABSOLUTE  MAXIMUM  F!ATINGS

DC  PL,ATE  VOLTAGE

(GF`lD   PULSED)      .........

PEAK  PULSE  PLATE  VOLTAGE

(PLATE  PULSED)  .........
DC  GPID  VOLTAGE     ......

2500    VOLTS

3500   VOLTS
-150    VOLTS

INSTANTANEOUS  PEAK  GFHD-

CATHODE  VOLTAGE
Grid  negative  to  cathode   .......
Grid  positive  to  cathode    .   .   .

PULSE  PLATE  CURF}ENT   .........

PULSE  GFilD   CUPIRENT  ........

AVERAGE  PLATE  DISSIPATION

Conduction  and  Convection  (7698)  .
Forced  A ir  Cool ingl (7211 )

GRID  DISSIPATION  (Average)
F REQ U EN CY     ..........

PULSE  DUF`ATION  2     .

DUTY  FACTOR  2 ........

10

.   .          loo

2
3.0

6
.   .     .0033

2



7211/7698

OPERATING   CONDITIONS  FOR  7211   AND  7698   lN   PIEPRE-
SENTATIVE  APPLICATION

Grid  Pulsed  AmDlifier
Frequency.............,

Heater  Voltage     .........,
DC  Plate  Voltage   .   .   .
DC  Grid  Voltage .........,
Peak  Video  Plate  Current   .   .   .
Peak  Video  Grid  Current     ....
Pulse  Drive  Power  (approx)  .   .
Useful  Power  Output  (approx) .
Pulse  Duration   ..........

Duty   Factor   ............

Plate  Pulsed  Oscillator
Frequency....
Heater  Voltage      ...............
Peak  Plate  Voltage   ........
Peak  Video  Plate  Current   .........
Peak  Video  Grid  Current     .........
Useful   Power  Output  (approx) .....
Pulse  Duration   .....
Duty  Factor  ....

1.    Using  Eimac  radiator  PN  014224.

2.    For  application  requiring  longer pulse duration  and/
or   higher   duty   cycle   consult   the   nearest   Varian
Electron     Tube    &     Devices    Field    Office,    or   the
Product   Manager,  EIMAC    Division   of   Varian,   Salt
Lake  City,  Utah.

PULSE  MODULATOR  OR  PULSE  AMPLIFIER
SERVICE

PULSE  CATHODE  CUF}FiENT    .   .

DC  PLATE   CUBRENT    ......
AVERAGE  PLATE  DISSIPATION

7.5    AMPEBES
150    MILLIAMPERES

3

a

a

ABSOLUTE  MAXIMUM  PATINGS

DC  PLATE  VOLTAGE   ......

PEAK  PLATE  VOLTAGE  .....
DC  GRID  VOLTAGE      ......

INSTANTANEOUS  PEAK  GRID-

CATHODE  VOLTAGE
Grid  negative  to  cathode    .   .
Grid  positive  to  cathode     .  .

2500    VOLTS
3500    VOLTS
-150    VOLTS

-700    VOLTS

150    VOLTS

1.    Using  EIMAC   radiator  PN  014224.

Conduction  and  Convection    (7698)   .   .       .10    WATTS
Forced  Air  Coolingl(7211)  ........      100    WATTS

GRID   DISSIPATION   (Average)  .......            2    WATTS
PULSE   DURATION  2..............             6    fJS

DUTY   FACTOR2     ................ 0033

CUT-OFF  MU     .................         60

2.    For  application   requiring   long  pulse  duration   and/
or    higher   dury   cycle   consult   the  nearest  Varian
Electron    Tube    &     Devices    Field    Office,    or   the
Product   Manager,    EIMAC  Division   of   Varian,    Salt
Lake  City,  Utah.

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Heater:  Current  at  6.3  volts    ...............................

Cathode  Heating  Time   ...................................

Interelectrode  CapacitancesT  (grounded  cathode  connection)

Grid-Cathode.......................................

Plate-Cathode......................................

Grid-Plate.............,.......................,...

Mini      Max.
1.20       1.40    A

60        ---    see.

7.0          9.0   pF
---        0.06    pF`

2.10       2.40    pF

1.    Capacitance  values  for  a  cold  tube  as  measured   in  a  special  shielded  fixture.  When  the  cathode  is  heated  to  the
proper  temperature,  the  grid-cathode  capacitance  will   increase  from  the  cold  value  by  approximately  1   pF  due  to
thermal  expansion  of the  cathode.

APPLI CATloN

For  general  application  information  please  refer
to  the  Planar  Triode  Operating Instruction  Sheet.
The   operating  instructions   should   be  consulted
prior  to  the  designing of  new  requirements  around
the  above  tube  types.  Plate  dissipation  of  up  to
150  watts   is   possible  with   the  7211/7698  tube

type  when  using  radiator  P/N  158555.  If  this  is
required  the  tube  order should  include a  reference
to the different  radiator part  number.  For unusual
and    special    application    consult    the   nearest
Varian  Electron  Tube  and  Device  Field  Office,
or    the    Product    Manager,    EIMAC   Division    of
Varian,  Salt Lake,  City,  Utah.
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AIRFLOW   vs   STATIC   PRESSUFiE   WITH

STANDARD    COWLING     JAN-157

-STANDARD   COWLING-

MAXIMUM     PLATE   DISSIPATION     vs   CcOLING    AIBFLOW

I
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TECHNICAL    DATA

The   EIMAC   7815   and   7815R   are   rugged  ceramic/metal

planar  triodes  designed  for  use  in  CW,  grid-  or  plate-pulsed
oscillator,  amplifier  or  frequency  multiplier  service  up  to  3
GHz.     The   tubes   may   also   be   used   in   pulse  modulator or
voltage   regulator  service.   The  7815R  is  normally  supplied
with  an  air  cooled  radiator  for  forced  air  cooling,  while  the
7815  is   supplied  without  radiator  and  is   intended  for  con-
duction-convection   cooling   as   found   in   many   pulsed   type
applications.   Except   for  the  plate  dissipation   ratings  and
outline,  the  characteristics  of  both  tube  types  are  identical.

The  7815  and.  7815R  t`eature  high  mu,   high  transconduc-

tance,    great   mechanical    strength   and    low   interelectrode

7815

7815R

PLANAR   TRloDES

7815 7815R

capacitances,   as   well   as   high   current   capability   and  in-
creased  grid-anode insulator length.  Both  tubes have  an arc-resistant,  extended interface  cathode,
well  proven  in  airline  applications,  assuring  reliable  and  long  life  operation  under  adverse  con-
ditions.

Note:  This  data  sheet also  covers  the  3CPN10A5(same  as  7815) and  3CPX100A5(same  as  7815R).

GENERAL  CHARACTERISTICSI

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:  Voltage   ...........

Current,  at 6.0 volts  .  .  .
Transconductance (Average):

Ib=  70  mAdc,(Eb  =600  Vdc   )  .  .

Amplification  Factor  (Average)   .  .  .

Cin

Direct  Interelectrode  Capacitance (grounded  cathode)2 ,  without heater  voltage:

Cout

6.0  ±  0.3

1.00

25   mmhos

100

6.3   pF
C8p       .............................................                        1.98    pF

0.035   pF
Cut-off  Bias3(maximum) ...................................- 25    V

1.    Characteristics  and  operating  values  are  based  upon  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.  When  the  cathode  is  heated to
the  proper  temperature,  the  grid-cathode  capacitance  will   increase  from  the  cold  value  by  approximately  1   pF  due
to thermal  expansion  of  the  cathocle.

3.    Measured  with  one  milliampere  plate  current  and  a  plate  voltage  of  1   kvdc.

(Revisedl2-1-71)     ©       byvarian Printed  in  U.S.A.

EIMAC    division    of   v@rian    /    301     industrial    way    /    san    carlos    /    california    94070
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MECHANICAL

Maximum  Overall  Dimensions:

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

Diameter  (7815)   ..................

Diameter  (7815R)   .................

Net  Weight  (7815)  ...................

Net  Weight  (7815R)  ..................

Operating  Position   ..................

Maximum  Operating Temperature:

Ceramic/Metal  Seals  ...............

Anode  Core  .....................

Cooling  (7815)  .....................

Coolin g (7815R)  ....................

Terminal s  ........................

ENVI RONMENTAL

Shock,  11  ms,  non-operating   ............

Vibration,  operating,  all axes  55  to  500 Hz   .  .
Altitude,  max  (in  a  suitably  designed  circuit)  .

...        2.701in;68.60    mm

...1.195in;30.35    mm

...1.264in;32.11    mm

1.8oz;        48    gin

2.2oz;        63    gin

•.............     Any

............       250OC

............       250OC

Conduction  and  Convection
.........      Forced  Air

......  Coaxial,  special

60G

10G

70,000   ft.

CW  RF  POWER  AMPLIFIER  OR  OSCILLATOR

ABSOLUTE  MAXIMUM  BATINGS

DC  PLATE  VOLTAGE   ....,...     2500    VOLTS

DC  GF`lD  VOLTAGE   .........- 150    VOLTS

INSTANTANEOUS  PEAK  GRID-

CATHODE  VOLTAGE
Grid  negative  to  cathode    .   .
Grid  positive  to  cathode     .   .

DC   PLATE  CURRENT     ,.....

DC  GRID  CUF`F`ENT        ......

AVERAGE  PLATE  DISSIPATION

Conduction  and  Convection

(7815) ...............

Forced  Air  Cooling  (78158)   .

400   VOLTS
30   VOLTS

100    MILLIAMPERES

50    MILLIAMPERES

10    WATTS

100    WATTS

GPllD   DISSIPATION   (Average)     ..              2    WATTS

FBEQUENCY  ..............          2.5    GHz

2

OPERATING  CONDITIONS   FOR  7815  AND  7815Fi  lN
F{EPRESENTATIVE  APPLICATION

Grounded  Grid  CW  Power  Amplifier
Frequency............

Heater  Voltage .........
DC  Plate  Voltage   .......
DC  Grid  Voltage  (approx)   .   .
DC  Cathode  Current    .....
DC   Grid  Current   ........
Drive  Power  (approx)   .....
Useful  CW  Power  Output .   .  .

Grounded  Grid  CW  Oscillator
Frequency..........
Heater  Voltage .......
DC  Plate  Voltage   .....
DC  Grid  Voltage  (approx)
DC  Plate  Current    .....
DC  Grid  Current  ......
Useful  CW  Power  Output .

GRID  PULSED  OR  PLATE  PULSED  AMPLIFIER  0R
OSCILLATOR

ABSOLUTE  MAXIMUM  BATINGS

DC  PLATE  VOLTAGE
(GFuD   PULSED)      ........
PEAK  PuLSE  PLATE  VOLTAGE

(PLATE   PULSED)   ........
DC   GRID  VOLTAGE   ......
INSTANTANEOUS   PEAK  GF}lD-
CATHODE  VOLTAGE

Grid  negative  to  cathode    .

2500    VOLTS

3500   VOLTS
-150   VOLTS

-700    VOLTS

Grid  positive  to  cathode  ......

PULSE   PLATE  CUF}RENT     .......

PULSE  GFuD   CURRENT    ........

AVERAGE  PLATE  DISSIPATION

Conduction  and  Convection  (7815)

Forced  Air  Cooling   (7815F})   ....

GF}lD   DISSIPATION   (Average)     .   .   .

FPIEQUENCY...............

PULSE   DUFiATION  1...........

DUTY   FACTOR1 .............

250    VOLTS

3.0    AMPEF}ES

1.8    AMPERES

10    WATTS

loo   WATTS

2    WATTS

3.0    GHz

6    lJ.S

. 00 33
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3

OPERATING  CONDITIONS  FOR  7815  AND   7815R   IN

F{EPFIESENTATIVE  APPLICATION

Grid  Pulsed  Amplifier
Frequency.............
Heater  Voltage   ..........
DC  Plate  Voltage     ........
DC  Grid  Voltage   .........
Peak  Video  Plate  Current    .   .  .
Peak  Video  Grid  Current  ....
Pulse  Drive  Power  (approx)   .   .
Useful  Power  Output  (approx) .
Pulse  Duration   ..........
Duty   Factor   ............

Plate  Pulsed  Osci I lator
Frequency.....................

Heater  Voltage  ..................

Peak  Plate  Voltage    ...............

Peak  Video  Plate  Current    ...........

Peak  Video  Grid  Current  ............

Useful   Power  Output   (approx)    ........

Pulse   Duration   .................,

Duty   Factor   ..,.................

3.0    GHz

5.8V
3500   v
3.0a
1.8a

1600   w

3HS

. 0025

1.    For  application  requiring  longer  pulse  duration  and/

or    higher   duty    cycle   consult  the  nearest  Varian
Electron   Tube   &   Device      Field   Office,  or  the  Pro-
duct  Manager,  EIMAC  Division  of  Varian,  Salt   Lake

City'  Utah.

PULSE  MODULATOR  0R  PULSE  AMPLIFIER
SERVICE

ABSOLUTE  MAXIMUM  RATINGS

DC   PLATE  VOLTAGE    .....,
PEAK  PLATE  VOLTAGE   ....,

DC   GRID  VOLTAGE   ......

INSTANTANEOUS  PEAK  GFHD-

CATHODE  VOLTAGE
Grid  negative  to  cathode    .
Grid  positive  to  cathode .  .

PuLSE  CATHODE  CuRRENT   .
DC   PLATE   CURFIENT     .....

2500    VOLTS
3500    VOLTS
-150    VOLTS

700    VOLTS
150    VOLTS
4.8    AMPERES
100     MILLIAMPEFIES

AVEF{AGE  PLATE  DISSIPATION

Conduction  and  Convection  (7815)   .   .
Forced  Air  Cooling  (7815R)   .......

GF}lD   DISSIPATION   (Average)     .....,

PULSE   DUF`ATION   1.............,

DUTY   FACTOB  1 ...............

CUT-OFF   MU     .................

1.    For   application   requiring  long  pulse  duration  and/
or   h.igher   duty    cycle   consult  the   nearest  Vanan
Electron   Tube   &   Device      Field  Office,  or  the  Pro-
duct  Manager,  EIMAC  Division  of  Varian,  Salt  Lake
C,ty,  Utah.

RANGE  VALUES   FOR   EQUIPMENT   DESIGN                                                                                                          Min.

Heater:  Current  at  6.0  volts    ................................         0.90

60

....,.,....          5.60

...........           1.85

Cathode  Heating  Time  ........................

Interelectrode  Capacitances 1 (grounded  cathode  connection)
Cin....................,..,.......,..

Cout.................................

Cgp.........

Max.

1.05    A
---     Sec.

1.    Capacitance   values   for   a   cold   tube   as   measured   in  a  special  shielded  f ixture.  When  the  cathode  is  heated  to  the

proper  temperature,    the   grid-cathode   capacitance   will   increase   from  the  cold  value  by  approximately  1   pF  due  to
thermal  expans.Ion  of  the  cathode.

APPLICATloN

F`or   general   application   information   please  refer
to  the  Planar  Triode  Operating  Instruction  Sheet.
The   operating   instructions   should   be   consulted

prior  to the  designing of  new  requirements  around
the  above  tube  types.   Plate  dissipation  of  up  to
150  watts  is   possible  with  the   7815/7815R  tube
type  when  using  radiator   P/N  158555.   If  this  is

required  the  tube   order  should  include  a  refer-
ence   the   different   radiator   part   number.For  un-
usual  and  special  application  consult  the  nearest
Varian  Electron Tube  and  Device  Field  Orfice, or
the   Product   Manager,  EIMAC  Division  of  Varian,
Salt  Lake,  City,  Utah.
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AIRFLOW  vs   STATIC   PRESsuf3E   WITH

STANDARD    COWLING     JAN-157
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EncmoDE  CONTACT  AREA(see   note     a.f)                                                   D IRENSION   I)ATA      (Note   a)
DIM, MIN. MAX. NIN. MAX. D".   IN  INCRES D".   IN  MILLIMETERS

AA .035 .361 .89 9.17 \nN. ur. DIM MIN. MAX. NOTES

AB 1.1t'5 1.205 30 .10 32.11' 1.815 I.875 A h6 .10 h7 . 62
AC 1. 53h I. 728 38 . 96 b3.89 I . 53h 8 38 . 96
AI) I.,75 1.815 3T . I'T b6 . |O I. 475 C 37 . h6

I)".   ININCHES DIM.  INMILLI-S 1. 289 1 . 329 D 32.7L 33 .76
.970 I . 010 F 2b . 6| 25 . 65
.b62 .477 G 11. 73 12 .12

.Oho H 1.02

.185 I b.70
.T66 .826 J 19 . h6 20 . 98

1.180 1 . 195 M 29 . 97 30 . 35

1 . 025 i. 035 N 26 . Oh 26  . 2C) a
.752 .T92 P |Q . 10 20 . 12
.b55 •665 R 16 . 6h 16 . 80 a

.5b5 S 1? . 84
.213 .223 T 5.11 5.66 d
.315 .325 U 8.00 8.26 a

.086 V 2.18

.loo W 2.5h
.8ho .86o LA 21. 31, 21 . 8h

.b27 .hh7 ZA 10 .65 11. 35

ELECTPODE    C0lITACT   AREA   \Note    a,f)                                                              Dltwfl3NSI0rJ   DATA     (Note   a)

Dim.    in   Mlllimetp Dim.   it`.  mlllnotars.
Dim. tr_: i n  . Max. Min. Max. Mln. Max Din. MIN. MJu. Notes

AA .035 .361 .89 I        9.17 i. 815 1. 875 A h6.|O L  r  -62

AB i.185 1. 265 30 .10 3 2  .  i LL 1. 5 31, 8 38.96
AC i . 5 3h i . T28 38 . 96 h3.89 i.  L'75 C 3T  . L1 6

AD i  .  Ll '7 5 I.815 37 . h7 h6 . |o i . 289 i. 329 D `.`` 33 . 76
.970 1. 010 F 2h  . 6)J 25 . 65
.,-I .  L1  7 7 G 11.7 3 12 .12

.Oho H i.02
.125 .185 3.18 h.70

.7()6 . t326 |9  .  L[6 20 . 98

.025 .  0 I+O K .- i.17
i. 234 i. 264 31. 3L 32.11
|.loo i.195 M 29 . 97 30 . 35
i_  . 0 2 5 i.035 N 26 . Oh 26 . 29 c'd

.752 .792 P `.,\ 20 .12

.655 .-t R 16 . 6L 16 . 89 a,d
.  5  LL 5 S i 3  .  8 LL

.213 .223 I 5  . ill 5.66
'c'd

.315 .325 U 8.00         8.26 c'd

.o86 2.18

.loo w' 2 . 5 Lt

105 .145 2  .6-( 3.68
.650 .850 7 =6.5J 21.59
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TEcllNICAL    DATA

The  EIMAC  7815AL  and  7815RAL  are  ceramic/metal

planar  triodes  specially  processed  and  tested  to  assure
high  reliability  in  airborne  service.   Evaluation  of  these
tubes   is   based   upon   operating   conditions   in   grid-or

plate-pulsed  oscillator  service  (transponder)  and  in  grid-
or  plate-pulsed  amplifier  service  in  distance  measuring

equipment  (DME).  The  testing  emphasizes  cathode  emis-

sion  capability  at  reduced  heater  voltage  and  high  volt-
age  hold-off,  both  features  which  are  demanded  in  airline
service.

The  7815AL  is  derived  from  the  7815/3CPN10A5  and
the   7815RAL   from   the   7815R/3CPX100A5.   These  new
improved  tubes  also  contain  the  features  of  the  original
types,  including  rugged  ceramic/metal  construction,   low

7815AL

7815AL

7815RAL

PLANAR   TRloDES

7815RAL

interelectrode  capacitance,  high  trans-
conductance  and  high  mu.   The  longer  grid-anode  ceramic   insulator  of  the  earlier  type  is  used,
making  the  7815AL   and   7815RAL   tubes   especially   suited   for  high  altitude  airborne  operation.

In   addition  to   these   features,   these  tubes   also   incorporate   the  arc-resistant  cathode  which
assures  stable  operation  under  adverse  conditions  and  which  minimizes  catastrophic  failure  due
to  arc-over  during  circuit  malfunction.  Both  tubes  are  useable  from  dc  to  3  GHz.

GENERAL  CHARACTERISTICS 1

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:   Voltage    .......................

Current,  at  5.7  volts   ...............

Transconductance  (Average):
Ib  =  70  mAdc,  Eb  =  600  Vdc       ..............

Amplification  Factor  (Average)   ...............
25   mmhos

100

Direct  lnterelectrode  Capacitance  (grounded  cathode)2,without heater voltage:

Grid-Cathode   ......   D   .................................                       6.30    pF

Grid-Plate ....,.....................................                        1.98    pF

Plate-Cathode(maximum)    ................................                  0.035    pF

1.    Characteristics  and  operating  values  are  based  upon  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®

(Effective7-1-70)         ©        1970   byvarian Printed  in  U.S.A.

EIMAC    division    of   varian    /    301    industrial    way    /    sam    carlos    /    california    94070
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MECHANICAL

Maximum  Overall  Dimensions:

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

Diameter  (7815AL)   ..........

Diameter  (7815RAL)   .........

Net  Weight  (7815AL)  ...........

Net  Weight  (7815RAL)  .........,

Operating  Position   ............

Maximum  Operating  Temperature:

Ceramic/Metal  Seals  ........,
Anode  Core  ..............,

Cooling  (7815AL)  .............

Cooling  (7815RAL)   ............,

2.701  in;  68.60    mm

1.195  in;  30.35    mm

1.264  in;  32.11    mm

1.8  oz;  48    gin

2.2  oz;  63    gin

•........          Any

250OC

.............        250OC

.Conduction  and  Convection
I.........      Forced  Air

Terminals....................................................Special

RF  POWER  AMPLIFIER  OR  OSCILLATOR
Grid-or  Plate-Pulsed

MAXIMUM  RATI NGSo  ABSOLUTE  VALUES

DC  PLATE  VOLTAGE    ......
PEAK  PULSE   PLATE  VOLTAGE

PLATE  PULSED   .........

DC  GF{lD   VOLTAGE   .......

INSTANTANEOUS  PEAK  GRID-

CATHODE  VOLTAGE
Grid  negative  to  cathode    .   .
Grid  positive  to  cathode     .   .

PULSE   PLATE  CURRENT     ....

PULSE   GRID   CUF{F}ENT    .....

DC  CATHODE   CuF}FIENT   ....

AVEF{AGE  PLATE  DISSIPATloN

Conduction  and  Convectlon

.     3500    VOLTS

.   .    4500    VOLTS

.   .      -150    VOLTS

700    VOLTS
250    VOLTS
3.0    AMPEFiE

1.8     AMPEF}E

125     MILLIAMPEF`ES

(7815AL)   ..............

Forced  Alr   Cooling(7815F{AL)  .

GF{lD   DISSIPATION  (Average)  .   .

DUTY  FACTOFH     ..........

PULSE   DURATION  1    ........

FBEQUENCY.............

10    WAITS
45    WATTS

2    WATTS
. 0033

64`S

3GHz

1.    For       longer    pulse    duration    or    higher   dutycycle,
consult   the   nearest   Varian   Electron   Tube   and   De-
vice   Group   Sales   Office,   or   the   Product   Manager,
EIMAC   Division  of  Varian,   Salt  Lake  City,   Utah,   or
San  Carlos,  California.

2

OPERATING  CONDITIONS  FOR  THE  7815AL  and   7815RAL  in
F! EPF{ESEfu TAT I VE  A PPLI CATI ON .

Grid-Pulsed  Osci I lator

Frequency.............

Heater  Voltage    .........
DC  Plate  Voltage   ........

DC  Grid  Voltage     ........

Peak  Plate  Current   .......
Peak  Grid  Current  ........

Pulse   Duration  ..........

Duty................

Useful   Power  Output  (Approx.)

Plate-Pulsed  Amplifier

Frequency............

Heater  Voltage      .........

Peak  Plate  Pulse  Voltage  .   .  .
DC  Grid  Voltage     ........

Peak  Plate  Current   .......
Peak  Grid   Current     .......

Pulse   Duration  ..........

Duty................

Drlving   Power    ..........

Useful   Power  Output  (Approx.)
Gain................

Plate  Efficiency   .........

RANGEVALUES  FOR  EQUIPMENT  DESIGN                                                                                    Min.       Max.

HeaterCurrentat5.7volts      ...............................             0.87        1.02

Cut-off  Bias  1 .........................................

Grid-Plate  Capacitance2 ..................................             1.85
Grid-Cathode  Capacitance2 ................................             5.60
Plate-Cathode  Capacitance     ...............................

1.    Measured  with   1    rnA  plate  current  and  a  plate  voltage  of  1000  Vdc.

2.    Capacitance values  as  measured with   a  cold  tube and  in  a  shielded  socket.  When  the  cathode  is  heated  to the  pro-
per temperature  the grid-cathode  capacitance will  increase  by  approximately  1   pF due  to thermal  expansion   of  the
cathode support.
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MECHANICAL

MOowr/IVG   -   The   important   dimensions    of   the
tube  are  carefully   controlled  with   respect  to  the
reference   surface   as   shown   on   the   outline  draw-
ing.   The   reference   surface   is   intended   to  serve
as  a  tube  stop  and  the  location  of  the  tube  in  the
circuit   should   therefore   be   determined    by   this
surface    coming   in   positive   contact   with   a   pre-
cisely  positioned  member  of  the  socket  or  cavity.
Adherence     to    this    practice    will    assure    both
mechanical    and    electrical   interchangeability   of
all  tubes  of  a  given  type.  If  a  non-designated  sur-
face  is  used  as  a  tube  stop,   faulty  positioning  of
the   tube   in   the   cavity   and   possible   incomplete
electrical   contact  can   result  in   improper  tuning,
reduced   power  output  and   damage   to   the   cavity,
tube  or  both.  Contact  surfaces,  with  reference  to
the  designated  tube  stop  are  shown  in  the  outline
drawing.   Electrical  contact  to  the  cathode,   grid,
anode  and  also  the  heater  should  be  restricted  to
these     designated     contact     areas.

Dimensions  should  never  be  taken  from  sample
tubes.   Dimensional  changes   due  to  normal  varia-
tions  in undimensioned surfaces  may  occur  within
the   limits   specified  on   the  outline  drawing.  Use
of nondesignated  electrical  c`ontact  surfaces  might
therefore  result  in  incomplete  contact  or  mechan-
ical     interference,     causing    changes    in    cavity
tuning.

Electrical   contact   should   be  made   by   spring
finger  collets  bearing  against  the  previously  des~
cribed  contac`t  areas.  If  connections  are  employed
which     do   not   provide   multiple   contacts   to  the
designated   contact   areas,    concentration   of   RF
current   will   result   in   loss   of  output   power,   es-

pecially   at  higher   frequencies.   The   spring  con-
tacts   used   should  exert   a  firm   pressure  without

gouging   the   plated   contact   surface.   This   latter
phenomena   can   result  in   loose   particles   of  rna-
terial    which   can   cause   arcing  or  unstable  oper-
ation  of the cavity.

If   the   tubes   are   used   in   applications   which
call   for  severe   shock  or  vibration   the   tube  may
be     clamped    in   place   by  the   knob   or   radiator,
exerting pressure  only  on  this  part  of the  tube  and
against  the  tube  stop.  No  other  portion  of  the  tube
should   be  subject   to  any  clamping  force.  In  par-
ticular,    electrical   contacts    which    utilize   set-
screws   or  rigid  clamps  should  be   avoided.  Such
contact  schemes  can  distort  the  contact  surfaces
causing undue  stress  in  the metal-to-ceramic  seal

area  which  may  result  in  a  vacuum  leak.  Soldered
electrical    connections    can    be    made,   however

great    care    should    be   taken    during   the   solder
operation   to  avoid   fracture   of   the    seal   area   due
to  thermal  shock.  All  contact  surfaces   should   be
kept clean  to  minimize  losses.

COOL/IVG   -   The   EIMAC   planar   triodes   are   de-
signed   to  operate  at  envelope  and  anode  temper-
atures  of up  to  the  maximum  rated  value  of  250°C.
However,    performance    and    long-term   reliability
of   any   component   are   improved  when   it   is   kept
as   cool  as  technically  feasible.   Therefore,   it  is
recommended   that   sufficient   cooling  be   provided
to  keep  the  anode  and   seal  areas  well  below  the
specified   maximum   temperature,   where   long  tube
life   and  high   reliability   are  of  great  importance.

The  maximum  plate  dissipation  of  the  7815AL
is   10  watts   average  power.   This  can  be  accomp-
lished  by  conduction,  natural  convection  or  forced
air   convection   cooling.   The   maximum   plate  dis-
sipation   of  the   7815RAL  in   pulse   service   is  45
watts    average   and    forced   air   cooling   must   be
employed   at   that   level.   When   forced   air  cooling
is   used,   it   is   recommended   that   additional   air-
flow,  apart  from  that  flowing  through  the  radiator
be  used  to  cool  the  tube  envelope  and  other  tube
terminals.  A  certain  amount  of  conduction  cooling
is    usually   inherent  in   the   contact  finger  config-
uration.   It  should  be  noted,  however,   that  spring
fingers    provide   poor   heat   conduction    and   mea-
surements   have   shown   a   temperature   difference
as  much  as  50°C  between  the  contact  finger  and
contact  area.

It   is   suggested   that   in   all   new   applications
the  envelope  temperature  be  measured,  especially
if  the  tube  is  used  close  to  the  upper  temperature
limit.   The   temperature   can.  easily   be  determined
by    the   use   of   Tempilaq   paint  (Tempil  Division,
Big    Three    Industrial    Gas    &    Equipment   Coo,
Hamilton   Blvdo,    So.    Plain field   N.J.    07080)   or
Temp-Plate  stickers  (Pydrodyne,  Inc.,  1001  Col-
orado,  Santa  Monica,  Calif.  90404)

ELECTRICAL

JIEArEJ3   VOLTAGE   -   The  rated  heater  voltage
for   either   tube   type   is   5.7  volts   and   should   be
controlled  within  ±2%  to  obtain  maximum  tube  life
and  to  minimize  variations  in  circuit  performanc;e.

3
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The    rated   heater   voltage   is    optimum   for   most
existing  airborne  applications  such  as  DME  and
transponder   systems.   However,    there   are   other
applications  where  a  different  heater  voltage  than
the  nominal  should  be  used  to  obtain  the  longest

possible    tube   life.   Depending   on   pulse   width,
power   output   and   frequency   of   oscillation  used
a   different  heater  voltage  may  be   better  for  long
reliable`   life.    Electron    transit    time    is    not   ne-
cessarily    small   with    respect    to   the   period   of
oscillation    and   the   amount   of   driving  power  di-
verted   will  contribute   to  the  cathode  heating  by
electron  bombardment.

The   proper   adjustment   of   the   heater   voltage
must   be   made   to   compensate   for   this   additional
heating,   which   depends   on   operating   frequency
and  duty  cycle employed.

INTERELECTRODE   CAPACITANCES  -As  .1r\d.i-
cated,  the  capacitance  values  are  shown  for mea-
surements    made    with    no    heater    voltage.    The
cathode  to  grid  and  cathode  to  plate  capacitance
will   increase   with   the  application  of  the  heater
voltage,  due  to  the  thermal  expansion  of  the  cath-
ode   support.   Typically,   the   increase  in   the  grid
to    cathode   capacitance   will   be   15%,   or   more,
depending on  the  heater voltage.  Since  the heater
voltage  can   vary   depending  on  use,   data  taken
without  heater  voltage  is  more  useful  for  control
of  tube-to-tube  uniformity.  The  grid  to  anode  cap-
acitance  is  not  effected  by  the  application  of  the

heater  voltage.

C/RCU/I       Tow/IVG   -   Especially      under      grid
pulse    conditions,   it   is   important   that   the   tube
does  not   lose  bias   or  momentarily   go  into  a  CW

4

mode.   Either  of  these  events  may  result  in  tube
failure.  It is  suggested  that  provision  be  made  for
initial   circuit   tune-up   at   reduc.ed   anode   voltage
and     for   extra   tube   protection   when   the  circuit
adjustment  is  critical.   The  average  grid  dissipa-
tion    capability   of  these   tubes   is   2.0  watts.  For
many  applications  the  limiting  factor  is  often  not
anode  dissipation  or  cathode  emission  capability,
but    grid   dissipation.   If   pulse   width   control   is
lost   in   pulse   applications   the   grid   can   exceed
safe    operating   temperatures   in    50   ms   or   less.
Appropriate   circuit   protection   during   tune   up   is
therefore  recommended.

CATHODE      OPERATION    -   The     7815AL     and
7815RAL  contain   an   arc-resistant   cathode.   Per-
formance    in    the    field    and   laboratory   indicates
these    tubes   are   capable   of   withstanding   some
abuse   due   to   high   voltage   arcs,   however,   poor
circuit  adjustment in  the  field  may  result  in  short-
ened   tube   life.   It   is,   therefore,   suggested  that
wherever   feasible,   the   plate  supply   be  designed
such   that  its  impedance   limits   the   short  circuit
current   to   within   five  to  ten   times   the  maximum
forward   current.   For  pulse    service  the  peak  cur-
rent    should    be    limited    to    the    values    listed.
Higher   pulse   width   and   duty   cycles   than   given
can  be  obtained  with  proper  derating  of  the  current.
For  this  and  special  applications  it  is  recommend-
ed   that   the   user   request   additional   information

pertaining   to   his    special   application    from   the
nearest  Varian  Electron  Tube  and  Devices  Field
Office,  or  the  Product,Manager,  Eimac  Division  of
Varian,      Salt    Lake   City,   Utah    or   Sancarlos,
California.
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CmoI) '\¥: iRm                                                                             DIRErslo»  DATA
DIM MIN. MLAX . MIN. MAX. DIM.   IN  INCRES DIM.   Irv  MILLmrmRs
AA .035 .361 .89 9.17 MIN. MAX. D" MIN. ur. NOTES
AB I.185 1.265 30.10 32.|h I . 185 I.8T5 A b6 . 10 1'7 . 62

AC I.53b 1.T28 38.96 b3.89 I.53b 8 38.
AD I.475 I.815 37 . h7 b6 . |O I.b75 C 37 . h6

I)".  ININCRES D".  INMIIiLIMET"S i.289 I . 329 D 32.7b 33.76
'9TO 1.010 F 2h.6h 25 . 65
.b62 .b77 G ||.T3 12.12

.Oho H I.02

.185 I h.70
.766 .826 J 19 . h6 20.98

1.180 1.195 M 29 . 97 30 . 35
1 . 025 1.035 N 26.Oh 26.29 0

'752 .T92 P 19.10 20.12 a
.655 .665 R 16 .6h 16 . 89 a

.5b5 S 13.8h

LTh® IT •213 .223 I 5.bl 5.66 C

.315 .325 U 8.00 8.26 a
.086 V 2.18
.loo W 2.5h

.8bo .860 IA 2| . 3b 21.8b

.h27 .bh7 ZA 10 . 75 11.35

1@ I
Iii=

KNURLEDa

a

ch
LGJ

7ele AL  -

NOTES:

a.   METRIC   EQUIVALENTS,   T0   THE  NEAREST   .01
mm,  ARE  F`OR  GENERAL  INF`ORMATION  ONLY  &
ARE  BASED UPON  1  inch  =  25.4  mm.

b.    ECCENTRICITY       OF       CONTACT       SURFACES
SHALL    BE    GAGED    FROM    CENTER    LINE   OR
REFERENCE &  SHALL  BE  AS  F`OLLOWS:

CONTACTSURFACE        TIR(MAX)      REFERENCE

ANODE                               .020                CATHODE
GRID                                    . 020                 CATHODE
HEATER                           .012                CATHODE

c.    DIA'S  N,  R,  T,  &  U  SHALL  APPLY  THROUGHOUT
ENTIRE    LENGTH   AS   DEFINED   BY   DIM'S   AA,
AB, AC  a AD  RESPECTIVELY.

d.    THIS     SURFACE    SHALL    NOT    BE    USED   FOR
CLAMPING OR  LOCATING.

7



-®® 7815AL/7815F]AL

ELECTRODE   CONTACT  DIMENSION                                                                                   DIMENSI0N   I)ATA

NEAINF`OI.4mn

I)IM MIN. Men. MIN. MAX.

IA

DIM.    IN   INCHES DIM.   IN  MILI,Iunrms

AA .035 .361 .89 9 . 17` MIN. Men. DIM MIN. MAX. ro"S
AB I.185 I.265 30 . 10 32 . 1b I.185 I . 87 5 A h6.10 b7 . 62

AC i.53h I.728 38.96 43.89 i.531, 8 38 . 96

AD I.h75 1. 815 37 . h7 b6.|O 1.1'75 C 37 . b6

DIM.   ININCHrs D".  INMILI'-S i.289 I. 329 D 32.7h 33.76
.970 1.010 F 2b.6h 25.65

Z9.i

.h62 .h77 G 11.73 12 . 12
.Oho H I.02

.125 .185 I 3.18 b.70

.766 .826 J |9 . h6 20.98

.025 .Oh6 K .6h 1-17
i.23h 1. 26h L 31 . 34 32 . 11
i.180 1.195 M 29 . 97 30 . 35
1.025 1.035 N 26 . Oh 26.29 e

.752 .792 P 19 .10 20 .12

.655 .665 R 16 . 6h 16.89

t_'y
Y

Ill-_
.5h5 S 13.84

.213 .223 T 5.hl 5.66 e

2LtlJH

.315 .325 U 8.00 8.26 e
.086 V 2.18
.loo W 2.54

.105 .|b5 Y 2.67 3.68 a

.650 .850 Z 16.51 21. 59

RADIATon,   SRE  No"  cSEENOTESi.ti
I,.-_

F     I      "   'N     J#
a            D            G                               P                w         AB AD               NOTE S:

A          C                   ®       I-I.I                       AC                       a. METRIC   EQUIVALENTS,   TO   THEmm,AREGIVENFORGENERAL IONLYaAREBASEDON1inch=25

'                I ,I                                                                b.
THIS   SURFACE   SHALL   BE  USEDANODESHANKTEMPERATURE. TOIV

6uELH=             : HOLES   FOR   EXTRACTOR   THROUONLY.ECCENTRICITYOFCONTACTSHALLBEGAGEDFROMCENTREF`ERENCE&SHALLBEASFOLCONTACTSURFACETIR(MAX) GH,StJER]LOWSREF

7815 RAL

8

REST   .01
RMATION

MEASURE

TOP   FIN

URFACES
LINE   0F

ERENCE

ANODE                             .020                   CATH ODE
GRID                                  . 020                   CATHODE
HEATER                          .012                   CATHODE

e.   DIA'S  N,  R,  T  &  U  SHALL  APPLY  THROUGHOUT
ENTIRE    LENGTH   AS   DEFINED   BY   DIM'S   AA,
AB,  AC  &  AD  RESPECTIVELY.

f.    THIS     SURFACE    SHALL    NOT    BE    USED    FOR
CLAMPING  OR  LOCATING.
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The    EIMAC    7855   and   7855K   are   ruggedized    high-mu

planar  triodes  of  ceramic/metal  construction,   designed  for
grid   pulsed,   plate   pulsed   and   CW   operation   in  amplifiers,
oscillators  and  frequency  multipliers  from  low  frequency  to
3   GHz.   The  7855  is  supplied  with  a  radiator  for  forced air
cooling  and   the  7855K  without  radiator  for  conduction  and
convection cooling.  Except for plate  dissipation ratings,  the
characteristics  of  the  two  tubes  are  the  same.  In   addition
to   the   low  interelectrode  capacitances  and   high  transcon-
ductance  these  tubes  exhibit  special  design  features  such
as  a  frequency  stable  anode  and  an  arc  resistant cathode  to
assure   stable   operation   under   adverse   conditions   and   to
minimize  catastrophic  failure due  to arc  over during a  circuit
malfunction.

GENERAL  CHARACTER|ST|CS1                        7855K

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:  Voltage   ...........

Current,  at  6.0  volts  .  .  .
Transconductance  (Average):

Ib  = 70  rnA      ..............

Amplification  Factor (Average):     .  .

7855

I.-dL

ir

;l'l`.l;;1'.;.\H

7855

6.0  ±  0.3   V

1.00   A

Direct Interelectrode  Capacitances  (Grounded  Cathode) 2
Cin    ..............................................                            6.8    pF

Cout    .............................................                        0.04    pF

Cgp  ..............................................                        2.50    pF

Cut-off  Bias  3 ..........................................- 30    V  max.

1.    Characteristics  and  operating  values   are   based   upon  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   for   a   cold  tube   as  measured   in   a   special   shielded   fixture  in  accordance with  Electronic  ln-
dustries  Association  Standard  Pis-191.

3.    Measured  with  one  milliampere  plate  current  and  a  plate  voltage  of  1   kvdc.

MECHANICAL

Maximum  Overall  Dimensions:
Length................

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

Net  Weight  (7855)  ...........

(7855K)..........
Operating  Position   ..........

(Effective  8-1-71)      ©      byvarian

2.39  in;  60.60    mm

1.27  in;  32.20   mm

57gm
40gm

I.......         Any

Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    sam     carlos    /    california     94070



7855/7855K

Maximum  Operating Temperature:
Ceramic/Metal  Seals  ...............

Anode  Core  .....................

Cooling  (7855)  .....................

(7855K)....................

Terminals........................

ENVIRONMENTAL

Shock,  11  ms,  non-operating  ............

Vibration,  operating,  all  axes  55 to  500 Hz   .  .
Altitude,  max  (in  a  suitably designed circuit)  .

..........       250OC

..........      250OC

........   Forced  air

Conduction,  convection
....   Coaxial,  special

60G
10G

50,000   ft.

GRID  PULSED  OR  PLATE  PULSED  AMPLIFIER
OR  OSCILLATOR

MAXIMUM  RATINGS/ABSOLUTE  VALUES

DC  PLATE  VOLTAGE  (grid  pulsed).   .      2500    VOLTS
PEAK  PuLSE  PLATE  VOLTAGE

(plate  pulsed)     ........
DC  GRID  VOLTAGE   ......

INSTANTANEOUS  PEAK  GFHD
Grid  negative  to  cathode    .
Grid  positive  to  cathode     .

PULSE  PLATE  CUFiBENT     .   .   .

PULSE  GRID  CURF`ENT    ,...

PLATE  DISSIPATION(7855)    .

(7855K)  .
GRID   DISSIPATION    ......

FREQUENCY...........

PULSE  DURATION1 .......

DUTY   FACTOR1 ......,..

....      3500    VOLTS

....- 150    VOLTS

CATHODE  VOLTAGE
....- 700    VOLTS
....         250    VOLTS

.....           3.0    AMPEBES

....           1.8    AMPERES

....         loo    WATTS

.....             10    WATTS

.....          2.0    WATTS

....          3.0    GIGAHERTZ
•....             6    usec
...... 0033

TYPICAL  OPEF}ATION     Grid   Pulsed   Oscillator,

Fiepresentat ive  Appl ication

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

Grid   Voltage    ..................

Heater  Voltage  .................

Peak  Video  Plate  Current   ..........

Peak  Video  Grid  Current  ...........

Useful   Power  Output  (approx.)   .......

Frequency...................

Pulse   Duration   .................

Duty   Factor       ..................

2000   Vdc
-75   Vdc

5.7V

1.3a

0.8a

750w
1.090    GHz

0.5    HS

.001

PULSE  MODULATOR  OR  PULSE  AMPLIFIER
SERVICE

MAXIMUM  RATINGS/ABSOLUTE  VALUES

DC  PLATE  \/OLTAGE   ...........     25cO    VOLTS
PEAK  PLATE  VOLTAGE  ..........     3500    VOLTS
DC  GPID  VOLTAGE   ............- 150    VOLTS

INSTANTANEOUS  PEAK  GF`lD-CATHODE  VOLTAGE
Grid  negative  to  cathode    .......- 750    VOLTS
Grid  positive  to  cathode  ........        150    VOLTS

DC  PLATE  CURF{ENT     ........        100    MILLIAMPERES

PLATE  DISSIPATION(7855)     ....       100    WATTS

(7855K)  ....          10    WATTS
GF}ID   DISSIPATION    .........         1.5    WATTS

PULSE  DUF`ATION1 ..........              6    ps

DUTY   FACTOR1 ............. 0033

CUT-OFF  MU    .............           60

1.    For  application  requiring  longer  pulse  duration  and/
or   higher   duty    cycle   consult   the  nearest  Varian
Electron  Tube   and   Device  Field  Office,   or  the   Pro-

PULSE  CATHODE  CUF}RENT  .......         4.8    AMPEBES                                duct   Manager   Eimac-Division   of  Varian,   Salt   Lake

City,  utah.

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Min.        Max®

Heater:Currentat6.0volts    ................................            0.90        1.05    A

CathodeHeatingTime  ....................................                60        ---see.

Interelectrode  Capacitances 1 (grounded  cathode  connection)
Cin    ..............................................             6.00         7.50    pF`

Cout    .............................................---          0.04    pF

Cgp  ..............................................             2.35        2.65    pF

2



7855/7855K

1.    Capacitance  values  for  a  cold  tube  as  measured  in  a  special  shielded  fixture.  When  the  cathode  is  heated  to  the

proper   temperature,    the   grid-cathode   capacitance  will   increase  from  the   cold  value  by  approximately  1   pF  due  to
thermal  expansion  of  the  cathode.

APPLICATloN

For  operating  information refer to EIMAC bulletin
#15,   "Operating  Instruction for  Planar  Triodes."

ELEcmoDE  CONTACT  DIMs.  (gee   note   7)                                                DIMErslonAI,  DATA
Dim.   1n  Inches Dim. Dim.   in  Mlllim.

2.5

Dim.   1n  lnchea Dim.   1n  Mllltpetere
Mln. Max. Mln, Max, Mln. Mar. Din M'N. MAX.

.035 .361 AA .89 9.17 I. 500 I. 560 A 38 . 10 39 . 62
i . 021 i . 101 AB 25 .93 2T . 9T I . 2|h 8 30 . 84
I . 219 1. bl3 AC 30 . 96 35 . 89 I . 125 1.165 D 28.58 29 . 5 9
i.loo I. 500 AD 29 . 46 38 .10 .800 .840 F 20 . 32 21 . 2b

Z                                    eec  note  6-i,

.b62 .b77 G 11.73 12 . 12
.Oho H i.02

.125 .185 I 3.18 .TO

.766 .826 J 19 . 1'6 20 . 98

.025 .01'6 K .6b 1.|T
1. 23h I . 26h I, 31. 31' 32 . 11
i . loo 1 . 195 M 29 . 97 30 . 35
1. 025 I.035 N 26 . Oh 26 . 29

.752 .792 P 19 . 10 20 . 12

.655 .665 R 16.6h 16 . 89-YY©                                   8®®  ZloteB

.213 .223 I 5.bl 5.66

.315 .325 U 8.00 8.26
.086 V 2.18
.100 W 2.5b

.105.650 .|b5.850 YZ 2.6T16.51 3.6a21.59

7855

®®   tlot®   5

NOTES :
I.  Metric  equlvalentB.  to  the  neareBt   .01  rm.  are  given  for  general  1nformatlon  only  &

are  t>a8ed   on  i  inch  =   25.11  inn.
2.   This  Surface  to  be  used  to  measure  anode  Shank  temperature.
3.  Eccentrlclty  of  contact  surfaces  Shall  be  gaged  frcm  center  llae  of  refereace  a

Shall  be  a8  follcr8:
. _ggg± ±g± _ S!!= fg££ _ _                   _!IB_¥ex±_

a
Anode                                                . 020
Grid                                                 . 020
Heater                                           . 012

__B§€eI§B§§__

Cathcxle
Cathode
Cathcrde

b.   Dla8.   N,R.I  &  U  Shall  apply  throughout  entire   lenght  as  defined  by  dlm8.   AA.AB.AC.AI)
respectively .

5.  This  surface  shall  not  be  used  for  claaplng  or  locating.
6.  Holes  for  extractor  thru  top  fin  only.
7.   Electrode  Contact  dims.   aLre  for  Socket  deBlga  purpoBe8  &  are  not  lnterdod  for  lri®p®c-

tion  puxpo8es .

3



7855/7855K

RECTRODE   CONTACT  AREA   (ace   note   6) I                                I)IMENS I ONAI,   DATA

mm.    In  M{111m.+,.ra I)1 in - "               `            .       .== I       Dim.   1d  Inches Din.  In  Milllnetre8
MIN. MAX.

.0--
28 . 58 2.- 21u

12 . 12- 1.02

inn, Max, Mln, Mar. Mln. Men. Dim.

.89 9.17 AJA .035   , .361 I.500 I . 560 A
25 . 93 2T . 9T AB I.o21   I 1.101 1 . 211 8

30 . 96 35 . 89 AC I . 219 I.hl3 I.125 I.165 I)

29.,6 38 . 10 AD I . 160 I. 500 .BOO .8bo F
.u62 .h77 G

.Oho •

.185 I •
I

.766 .826 J 10 . 46 20 . 98

.025 .Ob6 K • I-17

I.23b 1 . 26 b L 31 . ?h 32 . 11

1 -loo i .10S M a _ 07 30 . 35

1. 025 1.035 N 26 . Oh 26 . 20
.752 .792 P 19 .10 20 . 12
.655 .665 R 16 . 6L 16 . 89
.213 .223 T 5.in 5.66

.315 .325 U :'. 8-26

.086 V ? . I f\

.loo W 2.5b

.8bo .860 I.A 2| . ?h 21 . 84

.h27 . Itl'7 ZA I; 11 . 35

7855K

Norms :
I.  Metric  eq`ilvalefro8  to  the  n.areB±  .0lrm,  are  given  for  general  1nfornation  only  &

ere  baaed  on  i  lnch=  25.It  in.
2.  ThlB  Surface  Bhall  be  used  to  measure  Anode  Shank  texperature.
3.  Eccentrlclty  of  contact  BurfaceB  shall  be  gnged  from  center  line  of  reference  &

Shall  bo  ale  follov8:
Contact  surface                          TIR  Max.                          Reference

Ano de                                              . 020                                         Cathode
Grid                                              . 020                                       Cathode

He8iter                                              . 012                                         Cathode
h.   Dla,8.   N,R.T.U  Shall  apply  thronghout  entire  lenght  as   defined  t]y  dims.   AA,AB,AC,AD

re8pectlvely.
5.  This  Our.face  shall  Dot  be  used  for  clamping  or  locating.
6.  ElectrSde  Contact  Dims.   are  intended  for  Socket  design  only  &  are  not  intended  6or

inBpectlon  purposes.

4



7855/7855K

I
5

TYPICAL

CONSTANT   CURRENT

CHARACTEF]lsTICS

FOF{    PULSE    0PERATloN

Ef     =    6.OV

PEAK    PLATE    CURFiENT-AMPEFiES

PEAK    6FZID    CUF}F]ENT-AMPERES

800                 1200 1600                2000

PLATE    VOLTAGE    (V)

2400              2800

CUFWE   #MA-2376

EH



7855/7855K

400                  800                 1200                1600                2000               2400               2800

PLATE    VOLTAGE    (V) CURVE   #MA-2377

tJ

-



TECHNICAL     DATA

The    EIMAC   7855AL   and   7855KAL   are   ceramic/metal   planar
triodes  specially  processed  and  tested  to  assure  high  reliability  in
airborne  service.  Evaluation  of these  tubes  is  based  upon  operating
conditions  found  in  commercial  airborne  applications  such  as  trans-

ponders.  The  testing  emphasizes  cathode  emission  capability  at  re-
duced  heater  voltage  and  high  voltage  hold-off,  both  features  which
are  demanded  in  airline  service.

The   7855AL   is   derived   from   the   7855,   the   7855KAL   from  the
7855K.  These  new  improved  tubes  also  contain  features  of the  orig-
inal  types  such  as  a  frequency  stable  anode,  rugged  ceramic/metal
construction,  low  interelectrode capacitance,  high  transconductance
and  high  mu.

a

a

7855AL

7855KAL

PLANAR    TFHODE

7855AL                          7855KAL

In   addition  to  these  features,   these  tubes   also   incorporate  the  arc-resistant  cathode  which
assures  stable  operation  under  adverse  conditions  and  which  minimizes  catastrophic  failures   due
to  arc-over during circuit  malfunction.  These  tubes  are  useable  from  dc  to  3  GHz.

The  7855KAL  utilizes  conduction-convection  cooling.  The  7855AL  is  supplied  with  a  radiator
for  forced-air  cooling.  Except  for the  plate dissipation  ratings,  the  two  tubes  have  identical elec-
trical characteristics.

GENERAL  CHARACTERISTICS[
ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:  Voltage   ..............

Current,  at  5.7  volts  ......
Transconductance  (Average):

Ib  =  70  mAdc,  Eb  =  600 Vdc   ....
Amplification  Factor  (Average)   ....

.  .      5.I   +_ Tyo   V
0.95    A

25   mmhos

100
Direct Interelectrode  Capacitance  (grounded  cathode) 2

Cin...............................................

Cout..............................................

Cgp...............................................

Cut-off  Bias  3 ...........

Frequency  of Maximum  Rating:
Plate  or  Grid-Pulsed  .... 3000   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  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.  When  the  cathode  is  heated  to
the   proper  temperature,   the   grid-cathode  capacitance  will  increase  from  the  cold  value  by  approximately  1  pf  due
to thermal  expansion  of  the  cathode.

3.    Measured  with  one  milliampere  plate  current  and  a  plate  voltage  of  1   kvdc.

(Effective  3-1-72)        ©    by  varian Printed  in  U.S.A.

EIMAC    division    of   varian/301    industrial    way/san    carlos/calif ornia    94070



7855AL/7855KAL

MECHANICAL

Maximum  Overall  Dimensions:

Length  (7855AL)    ...........

(7855KAL)..........

Diameter  (7855AL)   ..........

(7855KAL).........
Net  Weight  (7855AL)  ...........

(7855KAL)..........
Operating  Position   ............

Maximum  Operating  Temperature:

Ceramic/Metal  Seals  .........
Anode  Core  ...............

Cooling -7855AL  (With  Radiator)  .  .   .
-7855KAL  (Without  Radiator)

...       2.386  in;  60.60    mm

....       2.386  in;   60.60    mm

....        1.264in;32.11    mm

...       1.195in;  30.35    mm

...       2.01oz;          57    gin

...       1.41    oz;          40    gin

•.............          Any

.............   250OC

.............   250OC

.........      Forced  Air

Conduction  and  Convection
Terminals   .............................................          Coaxial  special

RANGE  VALUES  FOR   EQUIPMENT   DESIGN                                                                                                            Min.             Max.

Heater:Currentat5.7volts    .................................         0.87        1.02    A
CathodeWarmupTime   .....................................             60          ---sec.

Interelectrode  Capacitance '(grounded  cathode  connection)

Cin    ...............................................          6.00         7.50     pF

Cout     ..............................................---            0.40    pF

Cgp   ...............................................          2.35         2.65     pF

1.    Capacitance values are  for  a  cold  tube  as  measured  in  a  special  shielded  fixture.

GRID  PULSED  OR  PLATE  PULSED  AMPLIFIER  OR
OSCILLATOR

ABSOLUTE   MAXIMUM   FIATINGS:

DC  PLATE  VOLTAGE  (grid  pulsed).   .
PEAK  PULSE  PLATE  VOLTAGE

(plate   pulsed)      .............

DC   GF{lD  VOLTAGE   ...........

INSTANTANEOUS   PEAK  GRID-CATHODE
Grid  negative  to  cathode    ......
Grid  positive  to  cathode      ......

PULSE   PLATE   CUPIF`ENT .........

PULSE   GBID   CUBF{ENT     .........

AVEF{AGE  PLATE  DISSIPATI0N

Conduction  and  convection(7855KAL)
Forced   Air(7855AL)1     .........

GRID   DISSIPATION   (Average) .....

FPIEQU EN CY  ................

PULSE   DUBATION2............

DUTY   FACTof]  2   .............

1.     Using  EIMAC  radiator  PN   158601.

2500    VOLTS

3500    VOLTS
-150    VOLTS

VOLTAGE
-750    VOLTS

250    VOLTS
3.0    AMPEF}ES

1.8    AMPEPES

2.    For  applications  using  longer  pulse  duration  and/or
higher   duty   cycle   consult  the  nearest  Varian  Elec-
tron   Tube   &   Devices   Field   Office,   or   the   Product
Manager,  EIMAC  Division  of  Varian, Salt  Lake  City,

2

OPERATING  CONDITIONS

GRID   PULSED  OSCILLATOR

Frequency...................

Heater  Voltage  ................

DC  Plate  Voltage    ..............

DC   Grid  Voltage      ..............

Peak  V.Ideo  plate  Current    .........

Peak  Video  Grid   Current    .........

Useful   Power  Output  (approx.)   ......
Pulse   Duration   ................

Duty   Factor   ..................

PLATE  PULSED  AMPLIFIEFI

Frequency...................

Heater  Voltage      ...............

Peak  Plate  Voltage    .............

Peak  Video  plate  Current    .........

Peak  Video  Grid  Current     .........

Useful   Power  Output  (approx.)   ......
Pulse   Duration   ................

Duty   Factor   .................,.

Gain......................

Plate   Efficiency    ...............

1.090    GHz

5.7V
2000   Vdc

-75    Vdc

1.3a

0.8a
750w
0.5    HS

0.001

rli,
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3

APPLICATION

MECHANICAL

MOowr/IVG   -   The   important   dimensioris   of   the
tube  are  carefully  controlled  with  respect  to  the
reference  surface  as   shown  on  the   outline  draw-
ing.   The   reference   surface   is   intended   to  serve
as  a  tube  stop  and  the  location  of  the  tube  in  the
circuit    should   therefore   be   determined   by   this
surface   coming   in   positive   contact   with   a   pre-
cisely  positioned  member  of  the  socket  or  cavity.
Adherence   to   this   practice   will   assure   both
mechanical   and    electrical   interchangeability   of
all tubes  of  a  given  typ`e.  If  a  non-designated  sur-
face  is  used  as  a  tube  stop,  faulty  positioning  of
the   tube   in   the   cavity   and   possible   incomplete
electrical  contact   can   result   in   improper  tuning,
reduced   power   output  and  damage  to  the  cavity,
tube  or  both.  Contact  surfaces,  with  reference  to
the  designated  tube  stop  are  shown  in  the  outline
drawing.   Electrical  contact  to  the   cathode,   grid,
anode  and  also  the  heater  should  be  restricted  to
these designated  contact  areas.

Dimensions  should  never  be  taken  from  sample
tubes.  Dimensional  changes  due  to  nor.mal  varia-
tions  in  undimensioned  surfaces  may  occur  within
the   limits   specified   on  the   outline  drawing.  Use
of nondesignated  electrical contact  surfaces  might
therefore  result  in  incomplete  contact  or  mechan-
ical     interference,     causing    changes    in    cavity
tuning.

Electrical   contact   should   be   made   by   spring
finger  collets  bearing  against  the  previously des-
cribed  contact  areas.  If  connections  are  employed
which   do   not   provide   multiple   contacts   to   the
designated   contact   areas,   concentration   of   RF
current   will  result   in   loss   of   output   power,   es-

pecially   at   higher   frequencies.   The   spring  con-
tacts   used   should   exert   a   firm   pressure  without

gouging   the   plated   contact   surface.   This   latter
phenomena   can   result   in   loose   particles   of  rna-
terial  which   can   cause   arcing  or   unstable   oper-
ation of the cavity.

If   the   tubes   are   used   in   applications   which
call   for   severe   shock   or  vibration  the   tube  may
be    clamped   in   place   by   the   knob   or   radiator,
exerting   pressure   only   on   this   part   of   the  tube
and  against  the  tube  stop.  No  other  portion  of  the
tube  should  be  subject  to  any  clamping  force.  In

particular,  electrical  contacts  which  utilize  set-
screws   or  rigid   clamps   should  be   avoided.   Such
contact  schemes  can  distort  the  contact  surfaces
causing undue  stress  in the  metal-to-ceramic  seal
area which  may  result  in  a  vacuum  leak.  Soldered

electrical    connections    can    be    made,  however

great    care   should   be   taken    during   the   solder
operation  to  avoid   fracture  of  the   seal  area  due
to  thermal  shock.  All  contact  surfaces  should  be
kept clean to  minimize  losses.

COOLJIVG   -   The   EIMAC   planar   triodes   are   de-
signed  to  operate  at  envelope  and  anode  tempera-
tures  of  up  to  the  maximum  rated  value  of  250°C.
However,    performance    and    long-term   reliability
of    any   component   are   improved   when   it  is  kept
as  cool  as  technically  feasible.  Therefore,  it  is
recommended   that   sufficient   cooling  be   provided
to  keep  the  anode  and  seal  areas  well  below  the
specified   maximum  temperature,   where   long  tube
life  and  high  reliability  are   of  great  importance.

The  maximum  plate  dissipation  of the  7855KAL
is   10  watts  average  power.  This  can  be   accomp-
1ished  by  conduction,  natural  convection  or  forced
air   convection   cooling.   The   maximum   plate  dis-
sipation   of   the   7855AL   in   pulse   service   is  35
watts    average   and   forced   air   cooling   must   be
employed   at   that   level.   When   forced   air  cooling
is   used,   it   is   recommended   that   additional   air-
flow,  apart  from  that  flowing  through  the  radiator
be  used  to  cool  the  tube  envelope  and  other  tube
terminals.  A  certain  amount  of  conduction  cooling
is   usually  inherent   in  the  contact   finger  con fig-
uration.   It  should  be  noted,  however,  that  spring
fingers   provide   poor   heat   conduction   and   mea-
surements   have   shown   a   temperature   difference
as  much  as  50°C  between  the  contact  finger  and
contact area.

It   is   suggested   that   in   all   new   applications
the  envelope  temperature  be  measured,  especially
if the  tube  is  used  close  to  the  upper  temperature
limit.   The  temperature   can  easily  be  determined
by   the   use   of  Tempilaq  paint   (Tempil  Division,
Big    Three    Industrial    Gas    &    Equipment    Co.,
Hamilton   Blvd.,    So.    Plainfield   N.I.    07080)   or
Temp-Plate  stickers   (Pydrodyne,   Inc.,   1001  Col-
orado,  Sant`a  Monica,  Calif.  90404).

ELECTRICAL

HEATER  VOLr4GE   -   The  rated  heater  voltage
for   either   tube   type   is   5.7  volts   and   should  be
controlled  within  ±2%  to  obtain  maximum  tube  life
and  to  minimize  variations  in  circuit  performance.
The    rated   heater   voltage   is    optimum   f or   most
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existing  airborne   applications   such  as   DME  and
transponder   systems.   However,   there   are   other
applications  where  a  different  heater  voltage  than
the  nominal  should  be  used  to  obtain  the  longest
possible   tube    life.    Depending   on   pulse   width,
power   output   and   frequency   of   oscillation   used
a  different  heater  voltage  may  be  better  for  long
reliable    life.    Electron   transit   time    is   not   ne-
cessarily    small   with   respect   to   the    period   of
oscillation   and   the   amount   of  driving   power  di-
verted   will  contribute  to  the   cathode   heating  by
e lectr on bomba r..dment .

The   proper   adjustment   of   the   heater   voltage
must   be   made   to  compensate   for  this  additional
heating,   which   depends    on   operating   frequency
and  duty  cycle  employed.

INTERELECTRODE  CAPACITANCES   -ALs  irrd.r
cated,  the  capacitance  values  are  shown  for  mea-
surements    made    with    no    heater    voltage.   The
cathode  to  grid  and  cathode  to  plate  capacitance
will   increase   with   the  applic.ation   of  the  heater
voltage,  due  to  the  thermal  expansion  of  the  cath-
ode   support.   Typically,   the   increase   in  the   grid
to    cathode    capacitance   will   be    15%,    or   more,
depending  on  the  heater  voltage.  Sinc.e  the  heater
voltage   can   vary   depending   on   use,   data   taken
without  heater  voltage   is   more  useful  for  control
of  tube-to-tube  uniformity.  The  grid  to  anode  cap-
acitance  is  not  effected  by  the  application  of  the
heater  voltage.

CIRCUIT    TUNING   -Especially   under    grid
pulse    conditions,   it   is    important   that   the   tube
does   not   lose   bias   or   momentarily   go   into  a  CW
mode.   Either  of  these  events   may  result   in  tube
failure.  It  is  suggested  that  provision  be  made  for

initial   circuit   tune-up  at   reduced   anode   voltage
and    for   extra   tube   protection   when   the   circuit
adjustment  is  critical.  The  average   grid  dissipa-
tion   capability   of  these  tubes   is   2.0  watts.  For
many  applications  the  limiting  factor  is  often  not
anode  dissipation  or  cathode  emission  capability,
but    grid   dissipation.    If   pulse   width   control   is
lost   in   pulse   applications   the   grid   can   exceed
safe    operating   temperatures    in   50   ms    or   less.
Appropriate   circuit   protection   during  tune   up   is
therefore  recommended.

CATHODE      OPERATION   -   The     7855A.L     and
7855KAL   contain   an   arc-resistant   cathode.   Per-
formanc.e    in   the   field   and    laboratory   indicates
these   tubes   are   capable   of   withstanding   some
abuse   due   to   high   voltage   arcs,   however,   poor
circuit  adjustment  in  the f ield  may  result  in  short-
ened   tube   life.   It   is,   therefore,   suggested  that
wherever  feasible,  the   plate  supply  be  designed
such  that   its   impedance   limits   the   short  circuit
current   to  within   five   to  ten  times   the  maximum
forward   current.   For  pulse   service  the  pgak  cur-
rent    should   be   limited   to   the   values   listed.
Higher   pulse   width   and   duty   cycles   than   given
can   be   obtained   with   proper  derating  of  the  cur-
rent.   For  this   and   special  applications   it   is  re-
commended  that  the  user  request`additional  infor-
mation  pertaining  to  his   special  application  from
the  nearest  Varian  Elec.tron  Tube  &  Devices  Field
Office,   or  the   Product  Mana.ger,  EIMAC  Division
of Varian,  Salt  Lake  City,  Utah.

SPEC/AL 4PPLJCArJOIV   -   For further  operating
information  refer  to  EIMAC  bulletin  #15   "Opera-
ting  Instructions  for  Planar Triodes".

u
4



7855AL/7855KAL

ELEC"ODE  CormACT  Dlus   (See  note  7)                                        I)©8Ioml,  DA"
Din.   1n  Inches Dim, Dim.   1n  Mllllm.

2.5

Din.   1n  Iache® Din.  1n Mlllt.et®r.
MID, fry. Mln. Max, Mln. M&E. Dln MIN. MAX.

.035 .361 AA .89 9.17 I. 500 I. 560 A 38 . 10 39 . 62
I.021 1.`|ol AB 25 . 93 2T . 9T I . 211' 8 30.8b
I.219 I . bl3 AC 30 . 96 35 . 89 i.125 I.165 D 28 . 58 29.59
I.loo i. 500 AD 29 . h6 38 .10 .BOO .8bo F 20.32 21.2h

Z                                  Iee  note  6-i,

.1'62 .b77 G 11.73 12 . 12
. 01'0 H I.02

.125 .185 I 3.18 b.TO

.766 .826 J 19 . h6 20.98

.025 .Oh6 K .6h I.|T
1.23, 1 . 261' L 31 . 3b 32 . 11
1.180 I .195 M 29 . 97 30 . 35
I.025 1. 035 N 26 . Oh 26.29

.T52 .792 P 19 . 10 20 . 12

.655 .665 8 16 . 64 16 . 89-YYa                             ,ee  zLot®,

.213 .223 T 5.41 5.66

.315 .325 U 8.00 8.26
.086 V 2.18
.loo W 2.5b

.105.650 .|h5.850 YZ 2.6716.51 3.6a21.59

5

®®  cot,   5

NOTES :
I.  Metric  equlvalent8,  to  the  neare.t  .01 in.  are  given  for  general  lnfomatlon  oaly  a

aLre   t>a8ed   on   I   inch   =   25.Ll   zm.
2.   This  Surface  to  be  used  to  measure  anode  Shank  temperature.
3.  Eccentrlclty  of  contact  surfaces  Shall  be  gaged  from  center  line  of  reference  .

Shall  be  a8  follc-8:
__ gent 99±. s!!= £§e9 __                   _!!B_¥e=jL_

Anode                                                . 020
Grid                                                .020
Heater                                          . 012

__B§£ersB£g__

Cathode
Cathode
Cathode

h.   I)lag.   N,R.I  a  U  Shall  apply  throughout  entire  lenght  co  defined  ty  dln8.  AA.AB.AC,AD
reBpectlvely .

5.  Thl8  Surface  Shall  not  be  used  for  claxping  or  locating.
6.  Holes  for  extractor  thru  tcp  fin  only.
7.  Electrode  Contact  dlm8.  are  for  Socket  deBlgn  purpooe8  a  are  not  lDterded  for  li.pee-

tion  puxpo8es.



7855AL/7855l(AL

EIEC"ODE  CONIACT AREA   (e®e   note   6)             I D"ErslO:JAli   DATA

"                     .         u                          ,,+          `          - Dlm- "            .         '     .;: Dim.   1d  IncheB I)1m.   1n  Mllllnetre8
inn, Men. Mln, Men. Mln. Max, I)1m , MIN. MAX.

.89 9.17 M .035   , .361 I. 500 I. 560 A 38 . 10-
25 . 93 2T . 97 ae I.o2|  , 1.101 I . 211 8 Ob

30 . 96 35 . 89 AC I . 219 1.hl3 I.125 I.165 D 28 . 58 20.50
I       29.46    I    38.10       |AD    I      I.160   I     I.500    I         .8oo   I          .84olF    1±

.b62 .b77 G1__
I            .Oho •

6

u

2b
12 - 12
I.02

.185 I h.70
.766 .826 J 10 . b6 20 . 98
.025 .Oh6 K I I-17

I . 23h I.26b IJ 31 . 3b 32 . 11
I.180 I.105 M 0 _ 07 30 . 35

1 . 025 1.035 N 26 . 04 26 . 20
.752 .792 P 19.10 20 . 12
.655 .665 R 16.6h 16 . 80
.213 .223 T 5.41 ..
.315 .325 U :.. :.

.086 V ? .  1 f\

.loo W 2.54

.8bo .860 IA 21 . ?1' 21 . 8,

.b27 .W7 ZA |o.B5_ 11 . 35

Norms :
1.  Metric  equlvalehoe  to  the  a-aLre8e  .0]m,  are  given  for  general  lnforBaitlon  only  &

ere  based  on  I  lzlch-25.I  in.
2.   Thl8  Surface  ®hall  be  used  to  meesuz.e  Anode  Shank  texperaLture.
3.  Ecceatrlclty  of  corit.ct  8urface8  Shall  be  gaLged  frcm  center  line  of  reference  a

Shall  be  a.  folloire:
Coat.ct  surface                         TIE  Max.                          Reference

Anode                                             . 020                                        Cathode
Grid                                                  . 020                                          CaLthode

Heater                                           . 012                                      Cathode
b.   Dlas.   N,R,T.U  Shall  aipply  throughout  entire  lenght  as   defined  by  dims.   AA,AB.AC,AD

reBpectlvely.
5.  Thl8  Surface  Shall  Dot,  t)e  used  for  claxplng  or  locat,1ng.
6.   Electr&d®  Contact  Dims.   are  intended  for  Socket  de®1gn  only  &  are  not  intended  ®or

lnepectlon  purpo8e8.



78 5 5AL/78 5 5 I(AL

TYPICAL

CONSTANT   CuRFtENT

CHAF}ACTERISTICS

FOF`    PULSE    OPERATION

Ef    =    5.7V

PEAK   PLATE   CuFmENT-AMPEREs

PEAK    GFIID   CURRENT-AMPERES

0                    400                 800                1200                1600               2000              2400              2800

PLATE   VOLTAGE    (V)

7



7855AL/7855I(AL

8

U0                    400                 800                1200               1600               2000              2400              2800

PLATE    VOLTAGE    (V)
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T[CHIIICAL   IIATA

The   EIMAC   Type   8403   is   a   planar   triode   featuring  frequency
stability  and  an  arc  resistant  cathode  of  high  emission  capability
assuring stable operation  under  adverse  conditions  involving a  wide

ambient  temperature  range  and  varying  plate  dissipation.  This  con-
struction,   in   combination   with  the   proper  plate   series  impedance,
reduces   to   a   minimum   the   possibility   of   cathode   failures   due   to
voltage   surges.   Other  features  of  this   type   include  high  transcon-
ductance,    high   mu,   and   low   interelectrode   capacitances  coupled
with   the   great  mechanical   strength  of  metal/ceramic  construction.
The   cathode   is   an   indirectly   heated   disc   requiring   only   minimal
heater   power.   The   design   of   the   tube   permits   operation   from   low

frequencies   up   to   3.0   GHz   as   a   grid-pulsed,   plate-pulsed,   or   CW
oscillator,  amplifier,  or  frequency  multiplier.

GENERAL  CHARACTERISTICSI

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:   Voltage    ......,................,........

Current,   at  6.3  volts   ........................

Transconductance  (Average):
Ib  =   160  rnA   (200  rnA/cm2)   .........................,

Amplification  Factor  (Average):  .......................,

Direct  Interelectrode  Capacitance  (grounded  cathode)  2
Cin    .   .    '   .....    '    ..............................

Cout   (maximum)       ..............................

Cgp..........................'....'.......

Cut-off  Bias  (maximum)3  ............................

Frequency  of  Maximum  Rating:

CW.......................................

Plate  or  Grid-Pulsed   ............................

8403

PLANAF!    TFlloDE

6.3   ±  0.3  V

1.3A

30  mmhos

80

8.0  pF

0.065  pF

3.1  pF
-30  V  max

2500  MHz

3000  MHz

1.    Characteristics   and   operating  valiies   are   based   upon   performance  tests.   These   flgures  may   change  without  notice
as  the  result  of  addltional   data   or   product   reflnemeiit.   EIMAC   Dlvlsion   of  Varlan   should   be  consulted  before    us|ng

this   Information  for  final   equipment  design.

2.    Capacltance  values   are  for   a   cold  tube  as  measured   in   a   speclal   shlelded   f lxture.   When  the  cathode  is  heated  to
the   proper  temperature,   the  grid-cathode  capacitance  will   Increase  from  the  cold  value  by   approximately   1   pF  due
to  thermal  expansion  of  the  cathode.

3.    Measured  with  one  milliampere  plate  current  and  a  plate  voltage  of  1   kvdc.

(Effective  12-1-71)     ©     by  varian Printed  in  U.S.A.

EIMAC    division    of   varian    /    301    industrial    way    /    san    carlos    /    california    94070



8403

MECHANICAL

Maximum  Overall  Dimensions:

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

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

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

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

Ceramic/Metal  Seals  ......

2.386  in;  60.60    mm

1.264  in;  32.11    mm

2.04oz;          58    gin
•........         Any

.......       250OC

.......        250OC

.....  Forced  Air

.   Coaxial,  special

.......          60G

.......           10G

.....       60'000ft.

Min.           Max.

1.20       1.40    A

60        ---    sec.

Anode Core  .
Cooling.....

Terminals....

ENVIRONMENTAL

Shock,  11  ms,  non-operating   ...............................

Vibration,  operating,  all  axis    ..............................

Altitude............................................

RANGE  VALUES   FOR   EQUIPMENT  DESIGN

Heater:  Current  at  6.3  volts    ...............................

Cathode  Warmup  Time    ...................................

Interelectrode  Capacitance 1

Cin.............................................

Cout................,.........'..................

Cgp.........'................................... 2.95

1.    Capacitance  value for  a  cold  tube  as  measured  in  a  special  shielded  fixture. When  the  cathode  is  heated  to the  pro-

per   temperature,    the  grid-cathode  capacitance  will   increase  from  the  cold  value  by  approximately  1   pF  due  to ther-
mal  expansion  of the  cathode.

GRID  PULSED  OR  PLATE  PULSED  AMPLIFIER

OR  OSCILLATOR

ABSOLUTE  MAXIMUM  F}ATINGS

DC  PLATE  VOLTAGE(grld  pulsed)   .   .

PEAK  PULSE  PLATE  VOLTAGE

(plate  pulsed)     .............

DC   GPllD   VOLTAGE   ...........

INSTANTANEOUS   PEAK  GRID-CATHODE

Grid  negative  to  cathode    ......

Grid  positive  to  cathode     ......

PULSE   PLATE  CURRENT     ........

PULSE   GPllD   CUPIPIENT    .........

AVERAGE  PLATE  DISSIPATION

Forced  Air  Cooling   1    .........

GPllD   DISSIPATION   (Average)     ....

FF}EQUENCY.....

PULSE   DURATION  2

DUTY   FACTOR2.   .   .

2

2500    VOLTS

3500   VOLTS
-150    VOLTS

VOLTAGE
-750    VOLTS

250    VOLTS

5.0    AMPEF}ES

2.0    AMPERES

100    WATTS

2.0    WATTS

OPEF{ATING  CONDITIONS  for  8403   in  F`epresentative

Appl i cat i on

GRID  PULSED  OSCILLATOR

Frequency,....

Heater  Voltage      ..................

DC   Plate  Voltage    .................

DC   Grid   Voltage      .................

Peak  Video  Plate  Current   ............

Peak  Video  Grid  Current      ............

Useful   Power  Output   (Approx.)  .........

Pulse   Duration   ...................

Duty   Factor   .....................

1.     Using  EIMAC  radiator  PN  158601.

4.0a
1.0a

1000    w

0.5   f`s

.005

2.    For    applications    using    longer   pulse   duration   and/or

3.0    GHz                                 higher   duty   cycle   consult  the  nearest  Varian  Electron

6.0   ps                                    Tube   &   Devices   Field  Office,  or  the  Product  Manager,
.0033                                                 EIMAC  Division  of  Varian,  Salt  Lake,  City,  Utah.

a
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® CW  RF  POWER  AMPLIFIER  0R  OSCILLATOR

ABSOLUTE  MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE   .......         2500    VOLTS

DC   GF}ID   VOLTAGE       .......- 150    VOLTS

INSTANTANEOUS  PEAK  GFHD-CATHODE  VOLTAGE

Grid  negative  to  cathode    .  .   .
Grid  positive to  cathode     .  .   .

DC   PLATE  CUF(RENT     .......

DC   GFHD  CUBBENT        .......

AVERAGE  PLATE  DISSIPATloN

Forced  air  cool ing 1   .......

GRID   DISSIPATION   (Average).   .

FPIEQUENCY.............

-400    VOLTS

30    VOLTS

150     MILLIAMPEF`ES

45     MILLIAMPERES

loo    WATTS

2    WATTS

2.5    GHz

OPEFIATING  CONDITloNS  for  8403  in  Fiepresentative
A pp I i cat i on

GF}OuNDED   GFIID  CW  OSCILLATOR
Frequency...............'
Heater  Voltage .............
r`C   Plate  Voltage    ...........

L)C  Grid  Voltage  (Approx.)    .....
DC   Plate  Current     ...........
DC  Grid  Current   ............

useful  CW  Power  Output     ......

1.    Using  EIMAC  radiator  PN   158601.

PULSE  MODULATOR AND  PULSE  AMPLIFIER
SEFIVICE

ABSOLUTE  MAXIMUM  PIATINGS:

DC  PLATE  VOLTAGE   .......         3000    VOLTS

PEAK  PLATE  VOLTAGE   ......         3500    VOLTS

DC  GRID  VOLTAGE   ........- 150    VOLTS

INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE
Grid  negative  to  cathode    ...- 750   VOLTS
Grid  positiveto  cathode     ...        +150   VOLTS

PULSE  CATHODE  CUFiRENT   .   .   .              7.5    AMPERES

DC   PLATE  CUPIBENT     .......              150    MILLIAMPERES

AVEF`AGE  PLATE  DISSIPATION

Forced  Air  Cooling  1 ......

GRID   DISSIPATION   (average)  .

PULSE   DUFiAT|ON  2  .......

CuT-OFF  Mu    ...........

DUTY...............-

loo   WATTS
1.5    WATTS

6.0   ps
60

.0033

1.    Using  EIMAC  radiator  PN   158601.

2.    For  applications  using  longer  pulse  duration  and/or
higher duty  cycle  consult the   nearest   Varian  Elec-
tron   Tube   &   Devices   Field   Off ice,    or  the  Product
Manager,  EIMAC  Division  of  Varian,  Salt  Lake  City,
Utah.

APPLICATloN

For   general   application   information  please  refer
to  the   Planar  Triode  Operating  Instruction  Sheet.
The   operating   instructions   should   be   consulted
prior  to  the  designing  of  new  requirements  around

the   above   tube   type.   For   unusual   and   special
applications  consult  the  nearest  Varian  Electron
Tube  Field  Office, or the  Product  Manager,EIMAC
Division  of Varian,  Salt  Lake  City,  Utah.
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AIRFLOW   VS   STATIC   PRESSURE   WITH

STANDARD   COWLING   JAN -157

Am   FROM
BLOWER

STANDABD    COWLING

STANDARD   COWLING

( JAN -157)

0          2          4          6          8          10         12         14

AIB    FLOW   (CFM)

MAXIMUM   PLATE   DISSIPATION   VS   COOLING   AIRFLOW

'11111

/CONDITIONS:    25°C    INLET    AIR

TEMPERATURE /RADIATOR   ENCLOSED

lN    JAN-157    COWLING

TUBE   TYPES:  P/N   014224,   158555 /(2C59A,  7289,  72
78158,  8745,  8535,

•...E7698R)
F/N    158601, 58994,
(7855,  8405)

oxtyfty
/

\ \6999tr
a=v<OQ ^oq q

\696S  `
.I

\

q.pO\

0         10      20      30      40      50      60      70      80      90      Ice     Ilo     120     lso     140     150

PLATE    DISSIPATION    IN    WATTS
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EI.EC"OI)E   CONTACT  DIMS    (see   note  a   f)
Dim.   in  Inches Dim. Dim.   in  Millim.

Min, Men. Min. Mar.
.035 .361 AA .89 9.17

I. 021 I.101 AB 25 . 93 2T . 9T
1. 219 1. hl3 AC 30 . 96 35 . 89
I.loo 1. 500 AD 29 . h6 38 .10

NOTES :

a.Metric  equivalents,  to  the  nearest   .01  mm,
are  based  on  i  inch  =  25.h  lrm.

DIMENSIONAI.   DATA    (Note   a)

Dim.   1n  Inches Dim.   1n  Millhaeter8
Min, Men. I)im MIN. MAX.

i. 500 1. 560 A 38 .10 39 . 62
i . 2|h 8 -

i.125 i.165 D - 2.
.800 . 8L[O F` 20 . 32 21.3
.h62 .h77 G 11. 12.12   i

.Oho H i.o2    I
.125 .185 I 3.18 4.70
.766 .826 J |9 . b6 20 . 98
.025 .046 K .6h I.|T

i. 234 | . 26L L 31. 34 32 .11
i.180 i.195 M 29 . 97 30 . 35 I

1.025 i. 035 N 26 . Ob
126.29

.752 .792 P I    19.10 20 .12

.655 .665 R 16 . 6h 16 . 89

.213 .223 T .hl 5.66

.315 .325 U 8.00 8.26
.086 V 2.18
.loo W i       2.54

.105 .|h5 Y 2.67 3.6Q

.650 .850 Z 16 . 51 21. 59

are  given  for  general  information  only  &

b.This  surface  to  be  used  to  measure  anode  shank  temperature.
cEccentricity  of  contact  surfaces  shall  be  gaged  from  center  line  of  reference  &

shall  be  as  follcps:
__99P±§£±_§tHf§§e__                      TIE  Mar.                           Reference

Anode                                               . 020                                    Cathode
GI.i d                                                  . 020                                     Cathode
Heater                                           . 012                                   Cathode

dJ)ias.   N,R,T  &  U  shall  apply  throughout   entire   lenght   as   defined  I)y  dims.   AA.AB,AC,AD
respectively .

e.This  surface  shall  not  be  used  for  clalxping  or  locating.

f.Electrode  Contact  dims.   are  for  socket  design  purposes  &  are  not  intended  for  in8pec-
tion  pixpose§ .

9.  Holes  for  tube  extractor  thru  top  fin  only
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TECHNICAL     DATA

PLANAR    TRloDE

The  EIMAC  Type  8533  is  a  planar  triode  designed  for  use  as  a

grid-  or  plate-pulsed  oscillator,  amplifier,   frequency  multiplier,  or
switch  tube  at  high  plate  voltages.  The  tube  will  operate  from  low
frequencies   up   to   3.0   GHz.   The  extended   grid-to-anode  insulator
and  a  matrix  cathode  of  the  arc  resistant  extended  interface   type

permit  reliable   operation  up  to   8  kvdc  in  RF   applications.  Other
features  of  this  tube  type  include  high  transconductance,  high  mu,
and  high  current  capability  coupled  with  great  mechanical  strength

permitting   operation  at  elevated  temperatures.   The  compact metal
and   ceramic   coaxial   construction  coupled  with  low  interelectrode
capacitances   make  this  tube  well  suited  for  operation  in  line  type
circuits  at  lower  frequencies  as  well  as  in  cavity  resonators  at  the
higher   frequencies.   The   cathode   is   an   indirectly  heated  disc  re-

quiring only  minimal  heater  power.

GENERAL  CHARACTERISTICS1

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:  Voltage   .......................

Current,  at  6.3  volts      ..............

Transconductance  (Average):
Ib  =  160  rnA  (200  rnA/cm2)

Amplification  Factor  (Average):     ..............

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

Cout.....'........................

Cgp...............................

Cut-off  Bias 3 ...........................

Frequency  of  Maximum  Rating:

CW...............................

Plate  or  Grid-Pulsed  ....................

i,,;i;i;,,,,L,:,;,,,:",,,,1,RE"

30   mmhos

145

3000   MHz

3000   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  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  f ixture.  When  the  cathode  is  heated  to  the
proper  temperature,the  grid-cathode  capacitance  will   increase  from  the  cold  value  by  approximately  1   pF  due  to ther-
mal  expansion  of the  cathode.

3.    Measured  with  one  milliampere  plate  current  and  a  plate  voltage  of  1   kvdc.

(Effective  12-1-71)     ©     by  varian Printed  in  U.S.A.

EIMAC    division    of    varian/301    industrial    way/san    carlos/california    94070
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MECHANICAL

Maximum  Overall  Dimensions:

Length............. 2.701  in;  68.60    mm
Diameter     ........................................           1.264  in;  32.11    mm

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

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

Ceramic/Metal  Seals  ......
Anode  Core  ............

Cooling................

Terminals...............

ENV I RONMEN TAL

Shock:  11  ms,  non-operating   ....................

Vibration:  Operating,  All  Axis ...................

Altitude:  max.,  in  suitably  designed  circuit   ..........

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Heater:  Current  at  6.3  volts    ....................

Cathode  Warmup  Time   .......................,

Interelectrode  Capacitance 1  (grounded  cathode  connection)
Cin.................................I

Cout.................................

Cgp.................................,

63gm

•.......    Any

......       250OC

......       250OC

....  F`orced  Air

Coaxial,  special

60G
10G

•...     60,000    ft.

Min.          Max.

1.20       1.40   A
60        ---    see.

1.    Capacitance  values  for  a   cold  tube   as  measured   in  a  special  shielded  fixture.  When  the  cathode  is  heated  to  the
proper   temperature,    the   grid-cathode   capacitance   will   increase   from   the  cold  value  by  approximately  1   pF  due  to
thermal  expansion  of the  cathode.

GRID  PULSED  OR  PLATE  PULSED  AMPLIFIER
OR  OSCILLATOR

ABSOLUTE  MAXIMUM  PIATINGS:

DC  PLATE  VOLTAGE (grid  pulsed) . 8000    VOLTS
PEAK  PULSE  PLATE  VOLTAGE

(plate  pulsed)     .............      10,000    VOLTS
DC  GRID  VOLTAGE   ...........- 150    VOLTS

INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE
Grid  negative  to  cathode    ......- 750   VOLTS
Grid  positive  to  cathode      ......             150    VOLTS

PULSE  PLATE  CuF`F`ENT     ........               5.0    AMPERES

PULSE   GRID   CUFIBENT    .........               2.5    AMPEFiES

2

AVERAGE  PLATE  DISSIPATION

Forced  Air  Coolingl ..........

GRID   DISSIPATION   (Average)     ....

FF{EQUENCY................

PULSE   DUF}ATION2............

DUTY   FACT082    .............

1.    Using  EIMAC  radiator  PN  014224.

100    WATTS

1.5    WATTS

3.0    GHz

6.0   HS
. 0033

2.    For  applications  using  longer  pulse  duration  and/or
higher   duty   cycle   consult   the  nearest  Varian  Elec-
tron    Tube    &    Device   Field   Office,   or   the  Product
Manager,  EIMAC  Division  of  Varian,  Salt  Lake  City,
Utah.

a

n

h
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a PULSE  MODULATOR  AND  PULSE  AMPLIFIER
SERVICE

ABSOLUTE  MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE    ......            8000    VOLTS
PEAK  PLATE  VOLTAGE   .....        10,000    VOLTS

DC  GF{ID  VOLTAGE       ......- 150    VOLTS

INSTANTANEOUS  PEAK  GF{lD-CATHODE  VOLTAGE
Grid  negativeto  cathode    ..            -750   VOLTS
Grid  positiveto  cathode     .                  150    VOLTS

PULSE  CATHODE  CURFiENT..                 7.5    AMPERES

DC   PLATE  CURRENT     ......                 150    MILLIAMPERES

AVERAGE   PLATE  DISSIPATION
Forced  Air  Coolingl ......

95L3EDisus:ZfTgRT2(.A.v:r.a::,.
DUTY   FACTOR 2        ........
CUT-OFF  MU    ...........

loo    WATTS
..             1.5    WATTS
•.           6.0    u.s
.   .       .0033
..90

1.     Using  EIMAC  radiator  PN   014224.

2.    For  applications  using  longer  pulse  duration  and/or
higher   duty   cycle   consult   the  nearest  Varian  Elec-
tron    Tube    &    Device   Field   Off ice,   or   the   Product
Manager,   EIMAC  Division  of  Varian,  Salt  Lake  City,
Utah.

APPLICATloN

For   general   application   information   please   refer
to  the  Planar  Triode  Operating  Instruction  Sheet.
The   operating   instructions   should   be   consulted

prior  to  the  designing  of  new  requirements  around

the  above  tube  type.  F`or  unusual  and  special  ap-

plications    consult   the   nearest   Varian   Electron
Tube   Field   Office,    or  the   Product  Manager,  EI-
MAC   Division   of  Varian,   Salt   Lake   City,  Utah.

EIECTRODE  CONTACT  DRENSION                                                                            I)"ENSION   DATA

NEA[NFOI.4mnTOIVGH'

DIM MIN. MAX. MIN. MAX.

IJ`

D".   IN   INCRES D".  IN  MII,Llmrms
AA .035 .361 .89 9.1T MIN. MAX. DIM MIN. ur. WOTES

AB I.185 I.265 30 . 10 32 . |h I.815 1. 875 A h6.|O b7 . 62
AC 1.53b I.728 38 . 96 h3 . 89 1 . 5 31' a 38 . 96
AD I.,75 I. 815 37 . ,T b6 . |O 1 . 47 5 C 37 . h6

DIM.   ININCzne D". INNIP-S I.289 I . 329 D 32.7h 33.76
'970 1. 010 F 24.6h 25.65

Z

.h62 .h77 G 11.73 12 . 12
.Oho H i.02

.125 .185 I 3.18 11 . 70

.766 .826 J 19 .1'6 20 . 98

.025 .046 K .64 I-17
1.23h i.26h L 3|. 3b 32119,i- i.180 I.195 M 29 . 9T 30 . 35
1.025 1.035 N 26.Ob 26 . 29 e

.752 .792 P 19.10 20 .12
655 665 R 166b 1689

=is
'T Ill-t-

.5h5 S 13.84
.213 .223 T 5.hl 5.66
.315 .325 U 8.00 8.26 e

.086 V 2.18

.loo W 2.54

TiJH .105 .1b5 Y 2.67 3.68 C

.650 .850 Z 16 . 51 21.50

RADIATon,   SEE   NOTE   aSEENOTESi.b|JIIIIIIIIIIIIII-i-_'`Il'I'I-_-
a   DSGt-giL#AB   AD    NOTE_-S:|^| rill    -  -I 11

I_
_I

mm,   ARE   GIVEN   FOR   GENERALI I

b THIS   SURFACE   SHALL   BE   USEDANODESHANKTEMPERATURE.HOLESFOREXTRACTORTHRO' lrII-M| I

C.

ONLYI usd. ECCENTRICITY        OF       C ON TA CTSHALLBEGAGEDFROMCENTREFERENCEaSHALLBEASFOLCONTACTSURFACETIR(MAX) SLER]LOWSREF



8533

TYPICAL

CONSTANT   CURRENT

CHARACTERISTICS

FOFi    PULSE    0PERATloN

Ef    =    6.3V

PEAK    PLATE    CURRENT      -AMPERES

PEAK    GRID    CURRENT      -AMPERES

4

0                  1                  2                  3                 4                  5                  6                 7                  8                  9                10

PLATE    VOLTAGE    (kv) CURVE   #MA-2395
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5

TYPICAL

CONSTANT   GRID   VOLTAGE

CHARACTERISTICS

FOR    PULSE    OPERATION

Ef    =    6.3V

PEAK   PLATE   CURRENT   -AMPERES

PEAK    GRID    CURF}ENT   -AMPERES

0                 1                 2                3                 4                5                 6                7                8                 9               10

PLATE   VOLTAGE   (kv) CURVE   #MA-2396
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TYPICAL   CONSTANT   PLATE   CURRENT   CHAFIACTERISTICS

NEGATIVE    GFilD     REGloN                     Ef     =    6.3V

0              1              2             3             4             5             6             7             8             9            10           11           12

PLATE   VOLTAGE    (kv) CUFivE   #MA-2397



8755/8755A

HIGH-MU

PLANAR   TRloDE

TECHNICAL    DATA

®

e

The  8755/8755A  is  a  miniature,   ceramic/metal,   rugged  planar  triode
for advanced airborne  and  space  applications  up  to  3.0  GHz.

The  8755/8755A  may  be  used  as  an  amplifier,  oscillator,  or frequency
multiplier   in   the   grid-  or  plate-pulsed  mode,   as   well  as   a  modulator  or
regulator  tube.  In  addition  to  low  interelectrode  capacitances,  high  trams-
conductance  and  amplification  factor,  the  8755/8755A  has  an  anode  de-
signed  to  produce  frequency  stability, and  an  arc-resistant  cathode,  both
assuring stable,  reliable  and  long-life  operation under adverse  conditions.

The  8755/8755A  is  supplied  without  radiator  and  may  be  conduction,
convection,   heat  sink,  or  liquid  cooled.  Radiators  for  forced-air cooling,

permitting   an   anode   dissipation   up  to   150   watts,   can   be   furnished  on
separate  order.

The  8755/8755A  is  especially  designed  for  applications  where  high  rf

pulse  power  is  required.  It  can  also  be  readily  used  in  switch  tube appli-
cations  up  to  8 kv dc.

The 8755A  is  identical  to  the  8755  in  all  respects  except that  the  8755A
is  furnished  with  a  spewing  shield.  With  this,  this  tube  will  exhibit longer
life  in  the  same  applications  and  should  be  used where  long tube  life  is  of
major  concern.

GENERAL  CHARACTERISTICSI

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:  Voltage   .....................................

Current,  at  6.3  volts  .............................

Transconductance  (Avera ge):
Ib  =  160  rnA  (200  rnA/cm2)       .............................

Amplification  Factor  (Average): .............................

Direct lnterelectrode  Capacitances  (Grounded  Cathode)2
Cgk...........................................'.

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

Cgp.............................................

Cut-off  Bias3  .............   _   _   _   _   _

6.3  ±  0.3   V

1.30   A

38   mmhos
135

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

2.   Capacitance  values  for  a  cold  tube  as  measured  in  a  special  shielded  fixture.  When  the  cathode  is  heated to the
Proper  temperature,  the  grid-cathode  capacitance  will   increase  from  the  cold  value  by  approximately  1   pF due to
thermal  expansion  of the  cathcrde.

3.    Measured with  one milliampere  plate  current  and  a  plate voltage  of  1   kvdc.

(Revised6-1-71)         ©      byvarian Printed  in U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san     carlos    /    california    94070



8755/8755A

MECHANICAL

Maximum  Overall  Dimensions:
Length.....
Diameter....

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

Operating Position   .........
Maximum  Operatin g Temperature :

Ceramic/Metal Seals  ......
Anode  Core  .....

Cooling.........

Terminals........

...............        1.37  in;  34.75    mm

...............     0.785  in;   19.94    mm

...............       0.56oz;          16    gin

.................,.......      Any

........................    250OC

........................    250OC

Conduction,  convection,  forced-airl  or liquid

1.   using one  of the  EIMAC  radiators  shown  on  the cooling  ciirves.

ENVIRONMENTAL

Shock,  11  ms,  non-operating  ............
Vibration,  operating,  all axes  55 to  500 Hz   .  .
Altitude,  max (in a  suitably  designed  circuit)  .

Coaxial,  special

GRID  PULSED  OR  PLATE  PULSED  AMPLIFIER  OR
OSCILLATOR

MAXIMUM  F`ATINGS/ABSOLUTE  VALUES

DC  PLATE  VOLTAGE

(GRID  PULSED)  ...........         8000    VOLTS
PEAK  PULSE  PLATE  VOLTAGE

(PLATE  PuLSED)   ..........    10,000    VOLTS
DC  GRID  VOLTAGE  .........- 200    VOLTS

INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE
Grid  negative to  cathode
Grid  positive  to  cathode .

PULSE  PLATE  CUF}RENT    .   .

PULSE  GfllD  CURRENT   .   .   ,

PLATE  DISSIPATION 1  ....

GRID  DISSIPATION    .....

FflEQUENCY..........

PULSE  DURATloN2   .....

DUTY  FACTOR2 ........

-700   VOLTS

150    VOLTS

5.0   AMPEPES
2.5   AMPEF!ES

150   WATTS
1.5   WATTS

3.0    GIGAHERTZ

6   4Sec
.0033

TYPICAL  OPERATI ON
Grid-Pulsed  rf  Power  Amplifier  (1182  MHz)

DC  Plate  Voltage    ................
Peak  Plate  Current    ...............
DC  Grid  Voltage  Approx ............
Peak  Grid  Current   ................

Fi lament  Voltage     ................
Useful  Power  Output  (Approx.) ........
Plate  Efficiency    .................

RF   Input  Power   .................,

Gain...................,..,.

1.    Using one  of the  EIMAC  radiators  shown  on the cooling
curves.

2.    For  application   requiring   longer   pulse  duration  and/or
higher  duty  cycle  consult  the  nearest  Varian  Electron
Tube  and  Devices  Field  Off ice,  or the  Product Manager,
EIMAC  Division  of  Varian,  Salt  Lake  City,  Utah.

PULSE  MODULATOR  OR  PULSE  AMPLIFIER

SERVICE

MAXIMUM  RATINGS/ABSOLUTE  VALUES

DC  PLATE  VOLTAGE   ......        8000   VOLTS
PEAK  PLATE  VOLTAGE  .....    10,000   VOLTS

DC  GRID  VOLTAGE  .......- 200    VOLTS

INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE
Grid  negativetocathode    ..        -750   VOLTS
Grid  positive  to  cathode...           150   VOLTS

PULSE  CATHODE  CURRENT..            7.5   AMPERES

DC  PLATE  CUFIRENT .......            150    MILLIAMPERES

2

PLATE   DISSIPATION.1 ............            150    WATTS

GRID  DISSIPATION    .............             1.5    WATTS

PULSE  DURATION2    .............                 6    HS

DUTY  FACTOR 2   ................ 0033

CuT-OFF  Mu    .................              90

1.    Using  one   of   the   EIMAC  radiators  shown  on  the
cool ing  curves.

2.    For  application  requiring  longer  pulse duration and/
or   higher   duty   cycle   consult  the  nearest  Varian
Electron   Tube  and   Device  Field  Office,  or the  Pro-
duct   Manager   EIMAC   Division  of  Varian,  Salt  Lake
City,  utah. a



8755/8755A

A
RANGE  VALUES  FOR  EQUIPMENT  DESIGN

Heater:  Current  at  6.3  volts    ...............................

Cathode  Heating Time  ...................................
Interelectrode  Capacitances 1 (grounded cathode connection)

Cgk.............................................

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

Cgp............................................,

1.   Capacitance  values  for  a   cold  tube  as  measured  in  a  special  shielded  f ixture.  When  the cathode  is  heated to the
proper  temperature,  the  grid-cathode  capacitance  will   increase  from the  cold value  by  approximately  1  pF due to
thermal  expansion  of the  cathode.

APPLICATloN

COOLJIVG   -   The  8755/8755A  can  be  cooled  by
conduction,     convection,     forced-air     or    liquid
cooling.    The   tube   is   designed   to  permit  high-
temperature  operation  up  to  the  limit  indicated.
However, if  long life  is the  prime  objective, tube
terminal   and   seal  temperatures   should  be  kept
well  below  250°C.   If  forced-air  cooling  is   pro-
v`ided,  auxiliary air  flow,  apart  from the  air  flow-
ing   through  the  radiator,  should  be  provided  to
cool the  tube  envelope  and  other  tube  terminals.

Some    conduction    cooling   is   always     provided
through   the   contact   terminals.   However,  these
terminals  usually exhibit  poor heat transfer,  often
having   a   temperature   gradient   across   them  as
high  as  50°C.  Cooling  curves  are  given  for the
three  radiators  which  are  suitable  for  use   with
the  8755/8755A.

For  further  details  on  cooling  or  other  aspects  of
tube    operation,    refer    to   EIMAC    bulletin   #15,
` `Operating Data  for  Planar Triodes."

a
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DIMENSIONAL   DATA

D'M.
INCHES M LLIMETEBS

M'N. MAX. fiEF. M'N. MAX. REF.

A I.020 25.91

D 0.740 0.800 18.80 20.32
F 0.570 14.48

G 0. I 50 0.170 3.81 4.32
H 0.040 I.02

J 0.350 8.89
L - 0.260 6.60
M 0.545 0.570 13.84 14.48 -
P OJT5 0.785 19.69 19-94

R 0.650 0.670 16.  51 17.02

T 0.210 0.225 5.33 5.72
U 0.3'0 0.330 7.87 8.38
V 0.040 I.02

AB 0.590 0.740 '4.99 '8.80
AC 0.760 0.885 19.30 22.48
AD 0.BOO 0.975 20.32 24.77

NOTES

I.    F3EF   DIMS.ARE   FOR

INFO.   ONLY   AND  ARE

NOT    BEQ'D.   FOR    IN-

SPECTION    PURPOSES.

2.  (*)   CONTACT   SufiFACE.
3.  ANODE   FLANGE   IS

ELECTRICAL   CONTACT.
STUD   IS   FOR   HEAT

TRANSFER.

3
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8755/8755A

EIMAC    RADIATORS

RADIATOFZ     158593

.065   (NOM.)

.065   (NOM.)

4

.090  (NOM.)

090
Ilo

g-24UNF-2B

i -24UNF-2B

i-24UNF-2B



8755/8755A

COMBINED    CORRECTloN    FACTORS    FOR    INLET   AIR    TEMPERATURE

ANI)   ALTITUI)E

(RELATIVE   TO    25°C   AND   SEA   LEVEL)

IMULT IlpLYVO ILUMETR IlcFLOWFl IAIR IlNLETT

EMP.

BYIN I) lcATEI) FACTO (OC)
6050

4030

2010

0                 1                 2                3                 4                5                 6                7                 8                9               10

ALTITul)E   (THOUSANDS   OF   FEET)                                     MA-2371

PLATE    DISSIPATloN    VARIATloN   WITH    COOLING   AIR    FLOW

`
C ONI)lTI0NS:   2 5°C    INLET   Al fl   TEMPERATU RE / / /FtAl)lATOR   INSTALLED   HANI)   TIGHT

I

Fl

•..`..

/ / /COMPOUND

AI)IATOR   ENCLOSED    IN   JAN-157   COWLING

`EEZ     ``

•`i````.``.....`E-```

qJ+ON}

111_
50          60                          80                         100                         120                        140                        160                         180                       200                       220                      240

PLATE    DISSIPATloN    (WATTS) MA-2370

5



8755/8755A

6

0                  1                  2                 3                 4                 5                  6                 7                 8                 9                10

PLATE   VOLTAGE    (kv) CURVE   #MA-2482



8755/8755A

i TYPICAL

CONSTANT   CURRENT

CHARACTERISTICS

FOR    PULSE    0PEF!ATloN

Ef    =    6.3V

PEAK    PLATE   CURRENT      -AMPERES

PEAK    GRID    CURRENT      -AMPERES

7

0                  1                  2                 3                 4                 5                  6                 7                  8                  9                10

PLATE    VOLTAGE    (kv) CURVE   #MA-2395



8755/8755A

8

TYPICAL

CONSTANT   GRID   VOLTAGE

CHARACTERISTICS

FOR    PULSE    0PEF}ATloN

Ef    =    6.3V

PEAK    PLATE    CURRENT   -AMPEFIES

PEAK    GF}lD    CURFiENT   -AMPEPES

0                  1                  2                 3                  4                 5                  6                  7                 8                  9                10

PLATE   VOLTAGE    (kv) CuRVE   #MA-2396
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The    8757   is   a   miniature,   frequency-stable,    ceramic/metal,   rugged

planar  triode  for  advanced  airborne  and  space  applications  up  to  3.5  GHz.

The  8757  may  be  used  as  an  amplifier,  oscillator,  or  frequency  multi-

plier    in   the   CW,   grid-   or  plate-pulsed   mode,   as   well   as  a  modulator or
regulator  tube.  In  addition  to  low  interelectrode  capacitances,  high  trans-
conductance   and  amplification  factor,   the  8757  has  an  anode  designed  to

produce  exceptional  frequency  stability  and  an  arc-resistant  cathode,  both
assuring  stable,  reliable  and  long-life  operation  under  adverse  conditions.

The   8757   is   supplied  without  radiator  and   may   be   conduction,  con-
vection,  heat  sink,  or  liquid  cooled.  Radiators  for  forced-air   cooling  per-
mitting  an  anode  dissipation  up  to  150  watts,  can  be  furnished  on  separate
order.

GENERAL    CHARACTERISTICSL

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:   Voltage     ........................

Current,  at  6.3  volts   ................

Transconductance (Average):
Ib =  160  rnA  (200  rnA/cm2)      .................

Amplification  Factor  (Average):   ................

Direct Interelectrode  Capacitances (Grounded  Cathode)2
Grid-Cathode..........................

Plate-Cathode.....
Grid-Plate.......

Cut-off  Bias 3  .......

.  6.3  ±  0.3    V

....  1.30    A

•    9.0   pF

•0.06   pF
•  1.65   pF

•    -30    V  max,

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

2.    Capacitance values  for  a  cold  tube  as  measured  in  a  special  shielded  fixture.  When  the  cathode  is  heated to  the
proper temperature,  the  grid-cathode  capacitance  will   increase  from  the  cold  value  by  approximately  1   pF  due  to
themal  expansion of the  cathode.

3.    Measured  with  one milliampere  plate  current  and  a  plate  voltage  of  1   kvdc.

(Effective   3-3-70)            ©       1969  by  varian Printed  in  U.S.A.



-®8757

MECHANICAL

Maximum  Overall  Dimensions:

Length    ...............................................        1.30  in;   33.02    mm

Diameter   ..............................................    0.785  in;   19.94    mm

Net  Weight      ..............................................               0.56  oz;  16    gin

Operating  Position     ...................................................     Any

Maximum Operating Temperature:

Ceramic/Metal  Seals    ............................................           250    °C

Anode  Core    ..................................................            2sO     °C

Cooling     ...............................      Conduction,  convection,  forced-airl  or  liquid

Terminals    ...............................................            Coaxial,  special

1.    Using  one of  the  EIMAC  radiators  shown  on  the  cooling    curves.

ENVIRONMENTAL

Shock,11  ms ,  non-operating   ...........

Vibration,  operating,  all  axes  55  to  500  Hz   .
Altitude,  max (in  a  suitably  designed  circuit)

CW  RF  POWER  AMPLIFIER  OR  OSCILLATOR

MAXI  MUM  F}ATINGS/ABSOLUTE  VALUES

DC  PLATE  VOLTAGE    ..........       2500    VOLTS
DC   GRID  VOLTAGE   ...........- 150    VOLTS

INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE
Grid  negative  to  cathode .
Grid  positive  to  cathode  .

DC  PLATE  CuRBENT ......
DC   GFilD   CURRENT     ......
PLATE  DISSIPATION 1   .....

GRID   DISSIPATION     ......

FREQUENCY...........

-400    VOLTS

30    VOLTS
250    MILLIAMPERES

45    MILLIAMPERES

150    WATTS
1.5    WATTS
3.0     GIGAHERTZ

1.    using one of  the  EIMAC  radiators  shown  on  the  cooling
curves.

2.    For   application   requiring   longer   pulse   duration   and/
or    higher    duty    cycle    consult    the    nearest    Varian
Electron  Tube  and  Devices  Field  Office,  or  the Product
Manager,    Eimac-Division   of   Varian,    Salt   Lake   City,
utah.

2

GRID  PULSED  OR  PLATE  PULSED

AMPLIFIER  OR  OSCILLATOR

MAXIMUM  RATINGS/ABSOLUTE  VALUES

DC  PLATE  VOLTAGE  (GRID  PULSED)      .   .   .    3000    VOLTS

PEAK  PULSE  PLATE  VOLTAGE

(PLATE  PULSED)  .................    3500     VOLTS
DC  GBID  VOLTAGE     ..............- 150     VOLTS

INSTANTANEOUS  PEAK  GRID  CATHODE  VOLTAGE
GRID  NEGATIVE  TO   CATHODE
GRID   POSITIVE  TO   CATHODE

PULSE  PLATE  CuF{RENT   ......

PuLSE  GRID   CUFIRENT  .......

PLATE   DISSIPATION1 ........

GF`l  D   DISSIPATION       ........

FBEQUENCY     .   .   .

PULSE  DUPIATION

DUTY  FACTOR ?  .

TYPICAL  OPERATION

Grid-Pulsed  r-f  Power  Oscillator  (3.5   GHz)

DC  Plate  Voltage   ................

Peak  Plate  Current    ...............
DC  Grid  Voltage  Approx ............
Peak  Grid  Current  ...............
Fi lament  Voltage    ..............,.
Useful  Power  Output  Approx ..........
Plate  Efficiency   .................

-700    VOLTS

175    VOLTS
5.0    AMPEPIES

2.5    AMPERES
150    WATTS

1.5    WATTS

3.5    GIGAHEFITZ

6    4`Sec
.0033



8757®-

fa

a

PULSE  MODULATOR  OR   PULSE
AMPLIFIER  SERVICE

MAXIMUM  RATINGS/ABSOLUTE  VALUES

DC  PLATE  VOLTAGE   ..........      3000    VOLTS

PEAK  PLATE  VOLTAGE  .........      3500    VOLTS

DC   GBID   VOLTAGE   ...........- 150     VOLTS

INSTANTANEOUS  PEAK  GF}lD-CATHODE  VOLTAGE

Grid  negative  to  cathode
Grid  positive  to  cathode

PULSE  CATHODE  CuRRENT
DC  PLATE  CUFiBENT    ....

PLATE   DISSIPATION1  ....

GRID   DISSIPATION     .....

PULSE  DURATION2 ......

DUTY   FACTOF`2 ........

CUT-OFFMU         a   .   a   .....

•750    VOLTS

150    VOLTS

7.5    AMPERES

150     MILLIAMPERES

150    WATTS
1,5    WATTS

64,S

. 0033
60

1.     Using  one  of  the  EIMAC  radiators  shown  on  the  cooling

curves.

2€     For   application   requiring    longer   pulse   duration   and/
or     higher    duty     cycle     consult    the    nearest    Varian
Electron   Tube  and   Device  Field  Off ice,  or  the  Product
Manager     Eimac-Division    of    Varian,    Salt    Lake    City,
U ta h .

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Heater:   Current  at  6.3  volts      .....................................

Cathode  Heating   Ti  me                   .................   a   .   a   .................

Interelectrode Capacitances I  (groundea   cathode  connection)
Grid-Cathode............................................

Plate-Cathode    ............   a    .   a    ...,......    a   ..................

Grid-Plate..............a...............................

Min.         Max.

1.20        1.40    A

60         ---    sec.

8.5         9.5pF
---       0.06   pF

1.5          1.8    pF

1.    Capacitance  values  for  a   cold  tube  as  measured   in  a  special   shielded  fixture.  When  the  cathode  is  heated  to  the  proper
temperature,  the  grid-cathode  capacitance  will   increase  from  the  cold  value  by  approximately  1   pF  due  to  thermal  expansion
of  the  cathodee

APPLICATloN

COOLJIVG   -    The  8757  can  be  cooled  by  conduction,
convec.tion,   forced-air  or  liquid   c`ooling.   The  tube  is
designed   to   permit  high-temperature   operation   up   to
the  limit  indicated.  However,  if  long  life  is  the  prime
objective,    tube   terminal   and   seal   temperatures
should  be  kept  well  below  250°C.  If  forced-air  cool-
ing   is   provided,   auxiliary   air   flow,   apart   from   the
air  flowing  through  the  radiator,   should  be  provided

to   cool  the  tube  envelope  and  other  tube  terminals.
Some  conduction  cooling  is  always  provided  through
the    contact    terminals.    However,    these    teminals
usually   exhibit   poor   heat   transfer,   often   having   a
temperature   gradient  aquoss   them  as  high   as  50°C.
Cooling   curves   are    given   for   the   three   radiators
which  are  suitable  for use  with  the 8757.

For  operating information  refer  to  EIMAC bulletin  #15,
"Operating Data  for  Planar  Triodes."

3
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DIMENSI0NAL   I)ATA

DIM.
lNCHES M I L L IM ET ERS

MIN. MAX. MIN. MAX.

A .950 24.13

D .690 .730 17.53 18.54

F .500 I 2 .70

G .150 .170 3.81 4.32
H .040 I.02

J .350 8.89
L .260 6.04
M .545 .570 13.84 14.48

P .775 .785 I 9. 69 19.94

R .650 .670 16.51 I 7.02

T .210 .225 5.35 5.72
U .310 .530 7.87 8.58
V .040 I.02

(')    CONTACT   SURFACES

AB .595 t  ±.075 15.11*     ±1.91

AC .752*  ±.062 19.10+    ±1.57

AD .817*  ±.087 20.75*   ±2.21

FIGURE    1

4

NOTES:

1.       ANODE    FLANGE    IS    ELECTRICAL     CONTACT.

STUD    IS    FOR    HEAT   TRANSFEFl.

2.      (*)    DisTANCE     moM    F{EFERENCE    suF{FACE

T0    THE    CENTEPl    OF    CONTACT    AFIEA.

3.      METRIC    EOUIVALENTS   ARE   T0    THE

NEAPEST    .01    mm,    AF!E    GIVEN    FOR    6ENEPIAL

INFORMATloN    ONLY,    AND    ARE    BASED    0N

1    lNCH    =    25.4    mm.

4.    CONCENTRICITY    BETWEEN    GRID    TEPIMINAL

AND    CATHODE/HEATER    TERMINAL

RESPECTIVELY    T0    THE    ANODE    STUD    T0

BE    0.020    TIF`    MAX.    MEASUREMENT    T0

BE    MADE    WITH    EIMAC    GAGE    JA-21685G

WHICH    MUST    SEAT    AGAINST    THE    ANODE

F LA N G E .

P

//lot 3/8-24UNF-2A

ANODE    CONTACT    APEA

F]EFEF{ENCE     LINE

0UFt

11,I
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FIGURE    3

FIGURE    4

6

COMBINED    COHFIECTloN    FACTORS    FOR    INLET   AIR    TEMPERATUFIE

AND   ALTITUDE

(RELATIVE    TO    25°C   AND    SEA    LEVEL)
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2010
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1

`
C ONDITloNS:   2R 5°C    |NLET   Al R   TEMPERATU FIE / / /ADIATOR   INSTALLED    HAND TIGHT

LL   VOIDS    FIL LED     WITH    6. CLOSEDINJA E.  #6-641OMPOUND
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The  8847 and  8847A  are miniature,  ceramic/metal,  rugged  planar  triodes
for advanced  airborne  and  space applications  up  to  3.5  GHz.

The  8847A  is   identical   to  the  8847  in  all  respects  except  that  the  res

quired    heater  power  is  reduced   by   25%.   The  tube   should  be  used where
input  power  consumption  and  heat diss'ipation  are of major concern.

Either  tube  may  be  used  as  an  amplifier,  oscillator,  or  frequency  multi-

plier   in   the   CW,   grid-   or   plate-pulsed   mode,   as  well   as  a   modulator  or
regulator  tube.  In  addition  to  low  interelectrode  capacitances,  high  trans-
conductance   and  amplification  factor,   the  8847  and  8847A  have  an  anode
designed  to enhance f r e q u e n c y  stability  and  an  arc-resistant c a th o d e,
both   assuring   stable,    reliable   and   long-life   operation   under  adverse
conditions .

The  8847  and  8847A  are  supplied  without  radiator  and  may  be  conduc-
tion,  convection,  heat  sink,  or liquid  cooled.  Radiators  for  forced-air  cool-
ing  permitting  an  anode  dissipation  up  to  150  watts,  can  be  furnished  on
separate order.

GENERAL  CHARACTERISTICS 1

ELECTRICAL

Cathode:Oxide  Coated,  Unipotential
Heater:  Voltage      ..........

8847   Current,  at  6.3  volts    ......................

8847A  Current,  at  6.0  volts ......................

Transconductance   (Average):
Ib  =   160  rnA  (200  rnA/cm2)   ......................

Amplification  Factor  (Average):  .....................

Direct Interelectrode  Capacitances  (Grounded  Cathode)2
Grid-Cathode...............................

Plate-Cathode..............................

Grid-Plate,,,,,,,,,,,.,,...........................

Cut-off  Bias  3 ..........................................

6.3  ±  0.3

1.30

0.95

1.    Characteristics  and  operating  values  are  based  upon   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.

2.    Capacitance   values  for  a  cold  tube  as  measured  in  a  special   shielded  fixture.   When  the  cathode  is  heated  to  the
proper   temperature.  the  grid-cathode  capacitance  will   increase  from  the  cold  value  by  approximately  1   pF  due  to
thermal  expansion  of  the  cathode.

3.    Measured  with  one  milliampere  plate  current  and  a  plate  voltage  of  1   kvdc.

(Effective  6-1-70)    ©      1970  by  varian Printed  in  U.S.A.

EIMAC    division    of   varian    /    301    industrial    way    /    sam    carlos    /    california    94070



-®® 8847/8847A

MECHANICAL

Maximum  Overall Dimensions:
Length............. 1.370  in;  34.75    mm

Diameter    ..........................................    0.785  in;   19.94    mm

NetWeight   ...........................................       0.56oz;      16.0    gin

Operating Position Any

Maximum  Operating  Temperature:
Ceramic/Metal  Seals     ..........................................       250°C

Anode  Core     ................................................       250°C

Cooling  .............................  Conduction,  convection,  forced-airT  or  liquid

Terminals ..............................................    Coaxial,  special

ENVIRONMENTAL

Shock,  11  ms,  non-operating      .............................

Vibration,  operating,  all  axes  55  to  500  Hz  ....................
Altitude,  max  (in  suitable  designed circuit)  ....................

CW  RF  POWER  AMPLIFIER  OR  OSCILLATOR

MAXIMUM  PATINGS/ABSOLUTE  VALUES

DC  PLATE  VOLTAGE ...........    2500    VOLTS

DC  GRID  VOLTAGE    ...........

INSTANTANEOUS  PEAK

GRID-CATHODE  VOLTAGE

Grid  negative  to  cathode  ......

Grid  positive to  cathode   ......

DC  PLATE  CURRENT  ...........

DC  GRID  CURRENT      ...........

PLATE  D I SSI PATI ON 1    ..........

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

FF`EQUENCY................

-150   VOLTS

-400   VOLTS

30   VOLTS

250    MILLIAMPERES

45    MILLIAMPEF}ES

150    WATTS

1.5    WATTS

3.0    GIGAHERTZ

1.    Using  one  of  the  EIMAC  radiators  shown  on  the  cooling
curves.

2.    For   application   requiring   longer   pulse   duration   and/or
higher   duty   cycle   consult  the   nearest   Varian   Electron
Tube  and  Devices  Field  Office.  or  the  Product  Manager,
Eimac-Division  of  Varian.  Salt  Lake  City,  Utah.

2

GRID  PULSED  OR  PLATE  PULSED

AMPLIFIER  0R  OSCILLATOR

MAXIMUM  FIATINGS/ABSC)LUTE  VALUES
DC  PLATE  VOLTAGE(GRID  PULSED)    .  .  .    3000    VOLTS
PEAK  PULSE  PLATE  VOLTAGE

.  .    3500   VOLTS
.  .     -150   VOLTS

.  .     -700    VOLTS

..175    VOLTS

..        5.0    AMPERES

..        2.5    AMPERES

.   .       150    WATTS

..        1.5    WATTS

..        3.5    GIGAHERTZ

:  :  .oo3:   peec

(PLATE  PULSED)       ........
DC  GRID  VoLTAGE  .  .  ,  a.   .  a  .  ,
INSTANTANEOUS  PEAK
GFl1D-C-ATH0DEV0LTAGE

Grid  negative to cathode
Grid  positive  to cathode

PULSE  PLATE  CuflflENT    ....
PUSLE  GRID  CUF!RENT        ....
PLATE  DISSIPATION  1 ......
GRID  DISSIPATION        ......
FREQUENCY............
PULSE  DUFiATION2    .......
DUTY  FACTOP2 ..........

F`EPF}ESENTATIVE   OPERATION

Grid-Pulsed  rf  Power  Oscillator  (1.6  GHz)

DC  Plate  Voltage   ...............
Peak  plate  Current    ..............
DC  Grid  Voltage(Approx.) ..........
Peak  Grid  Current      ..............
Fi lament  Voltage    ...............
Useful  Power  Output (Approx.)   .......
Bandwidth   (1db)    ................
Plate  Efficiehav-: --............... a



PULSE  MODULATOR OR  PULSE
AMPLIFIER  SERVICE

MAXIMUM  RATINGS/ABSOLUTE  VALUES

DC  PLATE  VOLTAGE .....
PEAK  PLATE  VOLTAGE    .   .  .
DC  GRID  VOLTAGE    .....
INSTANTANEOUS  PEAK
GRID-CATHODE  VOLTAGE

Grid  negative  to  cathode
Grid  positive  to  cathode

PULSE  CATHODE  CUF{RENT
DC  PLATE  CURF{ENT  .....
PLATE  D I SSI PATI ON  1    ....

GRID   DISSIPATION      .....
PULSE  DUF}ATION      ......

DUTY   FACTOR      ........
CUT-OFF  MU      .........

3500    VOLTS
4000    VOLTS
®150    VOLTS

•750    VOLTS
150    VOLTS
7.5    AMPERES
150    MILLIAMPEFiES

150    WATTS
1.5    WATTS

6HS
. 0033

60

8847/8847A

1.    Using  one  of  the  EIMAC  radiators  shown  on  the  cooling
curves.

2.    For  application  requiring   longer   pulse  duration   and/or
higher  duty  cycle  consult  the  nearest  Varian  Electron
Tube  and  Device   Field   Office,  or  the   Product  Manager
Eimac-Division  of  Varian,  Salt  Lake  City,  Utah.

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Heatercurrentat  6.3  volts  (8847)        ...
Heater current at 6.0  volts  (8847A)    .  .  .
Cathode  Heating Time  ............

Interelectrode  Capacitancesl (grounded cathode  connection)
Grid-Cathode........................................

Plate-Cathode
Grid-Plate .  .

1.    Capacitance  values  for  a  cold  tube  as  measured   in   a  special   shielded  fixture.  When  the  cathode  is  heated  to  the

proper   temperature,   the   grid-cathode  capacitance  will   increase  from  the  cold  value  by  approximately  1   pF  due  to
thermal  expansion  of the  cathode.

AP P L I CAT I 0 N

COOL/IVG   -   The  8847  and   8847A  can  be  cooled
by    conduction,   convection,    forced-air   or   liquid
cooling.   The  tubes  are  designed  to   permit  high-
temperature   operation   up  to   the   limit  indicated.
However,  if  long  life  is  the  prime  objective,  tube
terminal   and   seal   temperatures   should   be   kept
well   below   250°C.   If   forced-air   cooling   is   pro-
vided,       auxiliary    air    flow,    apart    from   the   air
flowing  through  the  radiator,  should  be  provided
to cool the  tube  envelope  and  other tube  terminals.
Some    conduction     cooling    is    always    provided

through    the   contact    terminals.    However,   these
terminals    usually    exhibit    poor   heat    transfer,
often  having  a  temperature  gradient  across  them
as hich  as  50°C.  Cooling curves  are  given  for  the
three   radiators   which   are   suitable   for  use  with
the  8847  and  8847A.

For    further   details   on   cooling  or  other  aspects
of  tube  operation,  refer to  the  "Application  Notes
for   Planar   Triodes"   bulletin   which   can   be  ob-
tained on request.

3
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DIME:NsloNAL   0fflA

DIM.
INCHES M lLLIMETERS

MIN. MAX REF MIN. MAX. REF
A I.020 25.91

D 0.740 0.BOO 18.80 20. 32

F 0570 '448
G 0. IsO 0'70 3.81 4.32
H 0. 04 0 L02
J 0.350 8.90

L 0.260 660
M 0.545 0 . 5 70 I 3. 84 14. 48

P 0.775 0.785 19.69 19.94

R 0.650 0. 670 16 . 5 I 17.02

T 0.2'0 0.225 5.33 5.72
U 0.310 0.330 787 8.38
V 0.040 I.07

AB 0.590 0.740 '4.99 18.80
AC 0. 760 0885 I 9. 3 0 22.48
AD 0.800 0.975 20.32 4.77

NOTES :
I    f€F  DmENsiorrs ARE  For mFn

ONt].  a AFtE  NOT  FtEOuifl:D FOFt
•BFECTION FU FiposES.

NOTES:

1.       ANODE    FLANGE    IS    ELECTRICAL     CONTACT.

STUD    IS    FOFI    HEAT    TRANSFER.

2.      (*)    DISTANCE     FROM     REFERENCE    SURFACE

T0    THE    CENTEFl    OF    CONTACT    AF!EA.

3.      METfllc    EOUIVALENTS    ARE   T0    THE

NEAREST    .01    mm,    ARE    GIVEN    FOFI    GENERAL

INFOF"ATloN    ONLY,   AND   APIE    BASED    0N

1     INCH    =    25.4    mm.

4.    CONCENTFllcITY    BETWEEN     GFllD    TEFIMINAL

AND    CATHODE/HEATEPI    TERMINAL

RESPECTIVELY    T0    THE    AN0I)E    STUD    T0

BE    o.o2o    Tin   MAx.    MEAsupEMENT   To

BE    MADE    WITH    EIMAC    GAGE    JA-21685G

WHICH    MUST    SEAT    AGAINST    THE    ANODE

FLANGE.

P

//TOT 3/8-24UNF-2A

ANODE    CONTACT    AREA

FIEFEFIENCE     LINE

-  HEATEF!

-OATH ./ HEATEFl

u



EIMAC    RADIATOPIS

8847/8847A

RADIATOR     158593

.065   (NOM.)

.065   (NOM.)

5

i-24UNF-2B
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FIGURE    3

FIGURE    4

coMBiNED   coRRECTioN    FACTORs    FOR    INLET   Am    TEMPERATURE

AND   ALTITUDE

(RELATIVE   TO    25°C   AND   SEA    LEVEL)
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2010
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TECHNICAL    DATA

The  8892  is  a  compact,  rugged  ceramic/metal  planar  triode  intended  for
CW use or as  a  plate-or  grid-pulsed  oscillator or  amplifier.  It  features  high

power output,  high  plate  efficiency  and  excellent  frequency  stability  under
severe   environmental   conditions.   The   construction   Of   the   8892   readily
lends  itself  to  cavity  circuit  operation  resulting  in  an  extremely  compact
rf  source.  The  8892  is  capable  of  providing  in  excess  of  1  kw  peak  power
at  6  GHz.

GENERAL  CHARACTERISTICS'

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:   Voltage  ......................

Current,  at  6.3  volts     .............

Cathode  Heating  Time    .   .  .   o  ........

Transconductance  (Average)     ...............

Amplification  Factor  (Average)  .......  a  ......

60    see.
30   mmhos
60

PRELIMINAFZY    DATA

8892

PLANAF`   TRloDE

Direct Interelectrode  Capacitance,  without heater  voltage
Grid-Cathode.......,........................,............

Grid-Plate...........................o...................

Plate-Cathode  (maximum) ......................................

Plate  Dissipation  (maximum)2 ...................................

Grid  Dissipation  (maximum)     ....................................

1.    The  data   presents  the  nominal  design  objectives  for  this   product  and  the  characteristics   and   specifications  of
this  type   are  subject  to  change.   The  device   is   now  under  development  and   is  made  available  for  experimental
purposes  only.   For  the  most  recent  information   concerning  the  status  of  this  development,   please  contact  your
nearest   Varian   Electron   Tube   and   Device   Field   Office   or   the   Product  Manager,   Eimac   Division   of  Varian,  Salt
Lake  City,  Utah.

2.    With  forced  air  cooling  or  appropriate  conduction  and/or  convection  cooling.

MECHANICAL

Maximum  Overall  Dimensions:

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

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

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

Operating  Position .........

Maximum  Operating  Temperature:

Ceramic/Metal  Seals    .....
Coo,ing................

(Effective   9-1-70)       ©     byvarian

....   1.059  in;  26.90    mm

....   0.758  in;     19.3    mm

....     0.25oz;        7.0    gin

a.............     Any

.............  250OC

Conduction  and  Forced  Air

Printed  in  U.S.A.

EIMAC    division    of   v@rian    /    301     industrial    way    /    san     carlos     /    california    94070



-a"892
RF OSCILLATOR
Class  C,  Pulsed

ABSOLUTE  MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE   ......
PEAK  PLATE  VOLTAGE  .....
DC  PLATE  CURRENT    ......

DC  GRID   CUPIRENT    .......

PEAK  PLATE  CUPIRENT   .....

PEAK  GF`lD  CURRENT  ......

DC  GF}lD  VOLTAGE

PULSE  DUF`ATIO NI
DUTY  FACTOR1     .   .
PEAK  HEATEP-CATHODE  VOLTAGE2
FFIEQUENCY...............

1.    For   applications    requiring    longer   pulse   duration
and/or    higher   duty    factor,    please    consult   the
Product   Manager,    EIMAC-Division   of   Varian,   Salt
Lake  City,  Utah.

2.    The heater  is  electrically  isolated  from the  cathode.

APPLICATION

The  cathode  and  grid  flanges  should  not  be  al-
tered  in  any  way  such  as  by  machining or  filing,
since   final    seal    could   be   damaged.   Maximum
torque    applied    to    flanges    during   installation
should  not  exceed  15  inch pounds.
For   optimum    rf   performance,    the    anode   line
should  make  good   rf  contact  on  the  anode  area
indicated  in  the  outline  drawing.

a_aee2-ode
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Soldered    connections    may    be   made    to   the
anode  stud,   grid  or  cathode  flanges,   and  heater
contacts  where   adequate  heat  sinking  and  good
soldering  practices  are  followed  to  minimize  the
heat  applied   to   the   tube   and   the  thermal   grad-
ient  across   the   metal   to  ceramic   brazed  areas.

OIMENsloNAL   0AITA

D,Ml
INCHES MILL"ETERS

MIN MAX REF M,N      I    h" F]EF

A 0122 0128 3.10        I     3.25
I

C 0.325 0.335 826 8.51

6 0 . I 20 0.'30 3.05 3.30
H 0.025 0.oil 0.64 0.79
J 0. '67 0,177 4.24 4.50
K 0.025 a. 0 3 I 0.64 0,79
L 0,170 0.'85 432 4.70
M 0.170 0.190 4.32 4.83
N 0.047 0.053 I.19 I.3§ -
P a.535 0.565 - 13.59 '4. 3 5

R 0.185 0.2'5 4.70 5.46 -
S 0.598 0608 15  .  19 15.44

T 0.748 0.758 - 19.00 1925

W 0. Ice - 2.54
X 0.250 0.260 6.35 6,60
Y 0.020 0.51

+

EI
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TECLINl€AL    DATA

PRELIMINARY   DATA

8893

PLANAR   TRloDE

The  8893 is  a  compact,  rugged  ceramic/metal  planar triode  intended  for
CW use  or as  a  plate-  or  grid-pulsed oscillator or amplifier.  It  features  high

power  output,  high  plate  efficiency  and  excellent  frequency  stability  under
severe   environmental   conditions.   The   construction   of   the   8893   readily
lends   itself  to  cavity  circuit  operation  resulting  in  an  extremely  compact
rf source.

GENERAL  CHARACTERISTICS1

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:  Voltage   ...........

Current,  at  6.3  volts  .  .  .
Cathode  Heating  Time     .......  a  ......

Transconductance  (Average)  ..................

Amplification  Factor  (Average)   ............  a  .  .  .

Direct Interelectrode  Capacitance,  without heater  voltage
Grid-Cathode  .........   a   .......   a   .   4   .......

Grid-Plate.......................................

Plate-Cathode  (maximum)  ..............................

Plate  Dissipation  (maximum)2  ...........................

Grid  Dissipation  (maximum)

1.   The data  presents the  design  objectives  for  this  product  and  the  characteristics  and  specifications  of  this  type  are
subject  to  change.  The  device  is  now  under  development  and  is  made  available  for  experimental  purposes  only.  For
the  most  recent  information  concerning  the  status  of  this  development,  please  contact your  nearest Varian  Electron
Tube  and  Device  Field  Office  or the  Product  Manager,  Eimac Division  of  Varian,  Salt  Lake  City,  Utah.

2.    With  forced  air  cooling  or  appropriate  conduction  and/or  convection  cooling.

MECHANICAL

Maximum  Overall  Dimensions:

Length      ..........................................     1.074  in;   27.30    mm

Diameter     .........................................     0.758  in;   19.30    mm

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

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

Ceramic/Metal  Seals  ........
Cooling..................

(Effective6-1-70)        ©       byvarian

...............         0.35oz;10.0    gin

•.......................          Any

.....................            250OC

....................   Forced  Air

Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    sam     carlos    /    california     94070



-©®  8893

RF  OSCILLATOR
Class  C,  Pulsed

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE    ......
PEAK  PLATE  VOLTAGE   .....
DC  PLATE  CUF}RENT     ......

DC  GRID  CURRENT    .......
PEAK  PLATE  CURRENT    .....

PEAK  GRID  CURRENT   ......

DC  GRID  VOLTAGE       ......
PULSE  DURATION  1     .......

Durv  FACTOF{1  ..........
PEAK  HEATER-CATHODE  VOLTAGE 2
FREQUENCY................

1.    For    applications    requiring    longer    pulse   duration
and/or    higher    duty    factor,    please    consult    the
Product   Manager.   EIMAC-Division   of   Varian,   Salt
Lake  City,  Utah.

2.   The heater  is  electrically  isolated from the cathode.

F]EPRESENTITIVE  OPERATION   (Grid-Pulsed  Osci I lator)

Frequency.....
Heater  Voltage  .  .
Heater  Current  .  .
Duty  Factor   ....
Pulse  Width   ....

Peak  Plate  Voltage

maximum
in i croseconds
maximum

1.5    kv

Peak  Plate  Current     .............       3a    maximum
Power  Output(useful)  ............           1     kw,  minimum

APPLICATloN

The  cathode  and   grid  flanges  should  not  be  al-
tered  in  any  way  such  as  by  ma'chining  or  filing,
since    final   seal    could   be    damaged.   Maximum
torque    applied    to    flanges    during   installation
should  not exceed  15  inch  pounds.
For optimum rf performance,  the  anode  line  should
make  good  rf  contact  on  the  anode  area indicated
in the  outline drawing.

OIMENsloNAL   DATA

I                              'NCHES MILLIMETERS
D'M

MIN MAX       |       REF MIN         I       MAX FiEF

A 0247 Q253   I 627   I        643

C 0'20 0'60 305 406
D 0070 0 090  I '78 2.29

G 0.'82 OJ92 4.62 4.88
H 0025 0.031 064 079
J 0170 0180 4.32 4.57

K 0025 0031 064 0.79

L 0.Ilo 01180 432 457

M 0.170 0190 4.32 483
N 0.047 0053 119 135

P 0`635 0665 16'3 1689

F' 0'86 02!4 472 544
S 0698 0708 1773 1798

T 0748 0.7'58 19,CX) 1925

V 0.040 102

W 0cO 254

X 0.545 0570 1384 14.48 -
Y 0.020 0.51

For further  details  on  cooling or other aspects
of tube operation,  refer to the  "Application Notes
for   Planar  Triodes"   bulletin  which   can   be  ob-
tained on  request.

Note8:   i.Ref  Dims.   are   for
info.   only  a.nd  are
not  req.d  for  in8p.
Paposes .

2.For  optlm`m  rf  per-
formanoc  the  Anode
line   Should  zDaLe  rf
colitact  at  tblB
point  on  the  Anode
Cub.

3.Heater  18  electrically
isolated  from  catb-
ode.

a

f\
Ei-
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TECHIIICAL    DATA

The  EIMAC  8906  (formerly  Y-572)  and  8907  (formerly
Y-581)    are   rugged   ceramic/metal   planar   triodes   de-
signed  for  use  as  a  CW,  grid-  or  plate-pulsed  oscillator
or    frequency   multiplier  up   to   3   GHz,   as   well  as  for

pulse  modulator  or  voltage  regulator  service.  The  8906
is   supplied   with   a  knob  intended   for  conduction-con-
vection  cooling  and  the  8907  is  supplied  with  radiator

(P/N    014224)   for   forced   air   cooling.   Except   for  the
plate   dissipation   ratings,   the   characteristics   of  both
tube types are identical.

An   outstanding  feature   of  these   tubes   is   the  low
heater  power   requirement   for  such   high  current  capa-
bility.  Either  type  can  normally  be  used  in  place  of the
7815,  7815R  and  8745  at  the  same  heater  voltage where

8906

8906
8907

PLANAR   TRI00ES

8907

higher  current  capability  and/or longer  life  is  desired.  Replacement of the above  tube  types  with
either   the  8906  or  8907  is  possible  in  most  cases.  The  tubes  can  also  replace  the  7211/7698

(or  7698R) when  a  25%  lower heater power  requirement is  desired.  In  addition,  the  8906 and  8907
have   the  preferred  features  of  the  7815  and  7211  type  family:  high-Mu,  high transconductance,

great mechanical  strength,  low  interelectrode  capacitance,  high  current capability and  increased
grid-to-anode  insulator  length.  The  cathode  is  of  the  arc  resistant  extended  interface  type,  well
proven   in  airline  type  applications,  assuring  reliable,  long-life  operation  under  adverse  condi-
tions.

GENERAL  CHARACTERISTICSL

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:  Voltage   ........................

Current,  at  6.0  volts  ................

Transconductance  (Average):
Ib =  160  rnA  (200  rnA/cm2)   .................

Amplification  Factor (Average)   ................
Direct Interelectrode Capacitances  (grounded cathode)2

Grid-Cathode..........................

Grid-Plate.  .  .
Plate-Cathode

Cut-off  Bias3`.  .  .

(Revised  11-1-71)           ©      by varian

......     6.0  ±  0.3   V

1.00   A

Printed in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san     carlos    /    california     94070



8906/8907

MECHANICAL
Maximum  Overall  Dimensions:

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

Diameter  (8906)   .........
Diameter  (8907)   .........

Net  Weight (8906)  ..........

Net Weigbt (8907)  ..........
Operating Position   .........
Maximum Operating Temperature:

Ceramic/Metal  Seals  ......
Anode Core

Cooling:
8906....
8907....

Terminals  .  .  .

....         2.701in;68.60   mm

....         1.195in;30.35   mm

....          1.264in;32.11    mm

1.8oz;         48    gin

2.2oz;         63    gin
I...............   Any

.............         250OC

.............         250OC

.  Conduction  and  Convection

...........     Forced  Air

........  Coaxial,  Special
ENVIRONMENTAL

Shock,  11  ms,  non-operating  ..............
Vibration,  operating,  all  axes,  55 to  500 Hz  ....
Altitude,  max  (in   a suitable  designed circuit) .  .  .

60G
10G

70'000   ft

1.   Characteristics  and  operating values are  based  upon  performance  tests.  These  f igures  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  for  a  cold  tube  as  measured  in  a  special  shielded  fixture.  Vthen  the  cathode  is  heated to the
proper  temperature,  the  grid-cathode  capacitance  will   increase  from  the  cold  value  by  approximately  1  pF-due to
thermal  expansion of the cathode.

3.    Measured with one milliampere  plate  current  and a  plate voltage of  1  kvdc.

CW  RF  POWEFZ  AMPLIFIEF!  OR  OSCILLATOFt

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE   ........    2500   VOLTS

DC  GRID  VOLTAGE  .........- 150    VOLTS

INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE

GRID  NEGATIVE  T0  CATHODE  .

GF}lD  POSITIVE T0  CATHODE .  .

DC  PLATE  CURRENT    ........

DC  GFuD  CuRPENT   .........

PLATE  DISSIPATION

8906.................

8907.................

GfllD  DISSIPATION    .........

FREQUENCY..............

2

-400   VOLTS

30   VOLTS

150    MILLIAMPEBES

45    MILLIAMPEBES

10    WATTS

100   WATTS
1.5    WATTS

2.5    GIGAHERTZ

FIEPRESENTATI VE  OPERATION
Grounded  Grid  CW r-f  Power Am

DC  Plate  Voltage   ..........
DC  Cathode  Current    ........
DC  Grid  Voltage  (Approx.)   ....
DC  Grid  Current  ...........
Drive  Power  (Approx.)   .......
Useful  CW  Power  Output ......
Heater  Voltage ............
Frequeney...............

Grounded  Grid  CW r-f  Osci I later
DC  Plate  Voltage   ..........
DC  Plate  Current    ..........
DC  Grid  Voltage  (Approx.)   ....
DC  Grid  Current  (Approx.)    ....
Useful  CW  Pc)`^rer  Output ......
Heater  Voltage     ...........
Frequency...............

a

A
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RF  POWER  AMPLIFIER  OR OSCILLATOR
Grid-or  Plate-Pulsed

ABSOLUTE  MAXIMUM  flATINGS

DC  PLATE VOLTAGE(Grid-Pulsed)        35cO    VOLTS

PEAK  PULSE  PLATE  VOLTAGE

(Plate-Pulsed)    .............   4500    VOLTS

DC  GRID  VOLTAGE  ...........- 150    VOLTS

INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE

GFuD  NEGATIVE  TO  CATHODE ...- 700    VOLTS

GRID  POSITIVE  TO  CATHODE.

PULSE  PLATE  CURF}ENT    .....

PULSE  GF`lD   CUFIRENT.......

PLATE  DISSIPATION

8906................I

8907........-.......

GF!lD   DISSIPATION    ........

FFIEQUENCY.............

PULSE  DURATION  1   .......,

DUTY  FACTOR 1 ..........,

200   VOLTS
5.0    AMPERES

2.5    AMPEPES

10    WATTS

100    WATTS

1.5    WATTS

3.0    GIGAHERTZ

6HS

0033

REPRESENTATIVE OPERATION
Grid-Pulsed  r-f  Amplifier

DC  Plate  Voltage   .........
Peak  Video  plate  Current   ....
DC  Grid  Voltage ..........
Peak  Video  Grid  Current    ....
Pulse  Drive  Power ,........
useful  Power  Output  (Approx.) .
Duty  Factor  .............
Pulse  Width  .............

Heater  Voltage ..........,
Frequency.............,

Plate-Pulsed  r-f  Osci I lator

Peak Plate  Voltage   ....
Peak  Video  plate  Current
Peak  Video  Grid  Current .
useful  Power  Output   .  .  .
Duty  Factor  .........
Pulse  Width  .........

Heater  Voltage .......
Frequency..........

22cO   Vdc
2.5a
-50   Vdc
1.0a
400w

2500   w
.002

3„s
6.0V
1.1      GHz

a

fi

r'\

PULSE  MODULATOR OR  PULSE  AMPLIFIER
SERVICE

ABSOLUTE  MAXIMUM  PIATINGS

DC  PLATE  VOLTAGE   ............        3500    VOLTS

PEAK  PLATE  VOLTAGE  ...........        4500    VOLTS
DC  GRID  VOLTAGE   .............- 150    VOLTS

INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE

GRID  NEGATIVE  TO  CATHODE .....- 750    VOLTS

GRID  POSITIVE TO  CATHODE    .....           150    VOLTS

PULSE  CATHODE  cuFmENT
DC  PLATE  CuPFIENT .....

PLATE  DLSSI PATloN
8906.............

8907.............

GRID  DISSIPATION    .....

PULSE  DURATION   ......

DUTY  FACTORt     .......

CUT-OFF  MU  1    ........

7.5    AMPERES
150    MILLIAMPERES

1.    For  application  requiring  longer  pulse  duration  and/or  higher  duty  cycle  consult  the  nearest  Varian  Electron  Tube
and  Devices  Field  Office,  or the  Product  Manager,  EIMAC  Division  of Varian,  Salt  Lake  City,  Utah.

RANGE  VALUES  FOR  EQUIPMENT  DESIGN

Heater:  Current  at 6.0  volts    ................................

Cathode Heating Time  ........................
Interelectrode Capacitances 1 (grounded cathode connection)

Grid-Cathode............................
Plate-Cathode...........................
Grid-Plate.........................................

Min.      Max,

0.90       J..05   A
60       ---    see

7.0         9.0   pF
---       0.06   pF

1.86      2.10   pF

1.   Capacitance  values  for  a  cold  tube  as  measured  in a special  shielded i ixture.  When the cathode  is heated to the
proper temperature,  the grid-cathode  capacitance  will   increase  from  the  cold  value by approximately  1  pF due  to
thermal  expansion of the cathode.

3
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APPLICATION

8906/8907

F`or  general  application  information  please  refer
to the bulletin  "Operating Instructions  for Planar
Triodes".   The  operating  instructions  should  be
consulted  prior  to  the  designing  Of  new  require-
ments around the  above  tube  types.  Higher plate
dissipation  of  up  to  150  watts  is  possible  with
the  8906  and  8907  tube  type  when  using  radiator

nT. .\., (-,1
DID.   1n  Ieeto. inn.  18 uIll--
mn® Net I. - - -

I.815 I . 87S A .' |T -69
1'53® 8- 38.96
1 . 475 C 37.,6

1.289 I . 329 D 32.74 11.76
.970 I.010 F 2b.6, 25.65
.to2 .,77 0 11.73 12-12

.0,a H 1.a,
.125 .105 I 3.18 b.70

•.. •'- J 19.46 20.98
' '' A 6t' 1.17

I 'z3u 1.20¢ I 3|.3A - . 32 . 11
I , I.Ou 1.195 M 29 . 97 30.35
1 ' 02, i.035 n 26 . OJ, 26.29 c,a

.T52 .792 F` 19.ac 20.12
• •~. R 16.6, 16 . 89 a,a

.5b5 S 13.8h
.213 .223 T S.,1 •. a.a
.315 .325 U 8.00 8-26 c.a

.086 V 2-18

.loo V 2.S,
.105 .I.u5 Y 2.67 ?.68
'650 •.830 Z 16.51 21.59

P/N   158555.   If  this   is   required   the  tube  order
should  call  for  the  tube  type  Y-602.  For unusual
and  special  application   consult  the  nearest
Varian   Electron   Tube  and   Device  F`ield  Office,
or   the   Product   Manager,   EIMAC   Division   of
Varian, Salt  Lake City,  Utah.
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ri AmFLOw  vs   sTATic   pREssuBE   wiTH

STANDAF(D     COWLING     JAN-157

-STANDARD   COWLING-

2       4        6      8        10      12     14

AIR   FLOW   (CFM)

5

MAXIMUM     PLATE   DISSIPATION    vs   CcOLING    AIRFLOW

I                                                          \                                                             1111

'.'I
25Oc   INLET  AiR  TEMPEFiATiraE
RAD ATOR  EN

/JAN-157  COWLING

/
/

I,z

..I

\q

.

q\`•.i
`.

.`.`

30             50             70              90             Ilo              130            150            170

PLATE    DISSIPATION     IN    WATTS

COMBINED    COF!RECTloN    FACTORS    FOR    INLET   AIR    TEMPERATURE

AND    AITITUDE

(RELATIVE    TO    25°C   AND    SEA    LEVEL)

MULT lpLY    VO LUME"l

ICFLOWR

AIRl NL£T   T EMP.

BYIN DICATEO FACTO (OC)
6050

4030

2010

0                  1                   2                 3                  4                 5                 6                  7                  8                 9                10

ALTITUDE   (THOUSANDS   OF    FEET)                                         MA-2371
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The  EIMAC  8906AL/Y572AL  is  a  ceramic/metal  planar  triode  specially

processed  and  tested  to  assure  high  reliability  in  airborne  service.  Evalu-
ation   of  this   tube   is   based   upon   operating   conditions   in   grid-   or  plate-

pulsed  oscillator  service  (transponder)  and  in  grid-  or  plate-pulsed  ampli-
fier  service   in   distance   measuring   equipment  (DME).   The   testing  em-

phasizes  cathode  emission  capability  at  reduced  heater  voltage  and  high
voltage   hold-off,   both   features   which   are   demanded   in   airline   service.

The   8906AL/Y572AL   is   derived   from   the   7815AL/7211/7698   family.
This  new  improved  tube  also  contains  the   features  of  the  original  types,
including   rugged   ceramic/metal   construction,   low   interelectrode   capaci-
tance,  high  transconductance  and  high  mu.   The  longer  grid-anode  ceramic
insulator  of  the  earlier  type  is  used,   making  the  8906AL/Y572AL  espec-
ially  suited  for  high  altitude  airborne  operation.  The  8906AL/Y572AL  has
a    60%   larger  cathode   area   than   the   7815/7815AL   thus  lowering cathode
current   loading  per  unit   area  yet  maintaining  as   high  or  higher  current
capability.

r}

n

8906AL

In  addition  to  these  features,  this  tube   also  incorporates  the  arc-resistant  cathode  which  as-
sures  stable  operation  under  adverse  conditions  and  which  minimizes  catastrophic  failure  due  to
arc-over during circuit malfunction.  The  tube is  useable  from  dc  to  3  GHz.

ELECTRICAL
GENERAL  CHARACTERISTICS1

Cathode:  Oxide  Coated,  Unipotential

Heater:   Voltage    ......................................

Current,   at  5.7   volts   ..............................

Transconductance  (Average) :
Ib=  100  mAdc,   Eb  =  600  Vdc      .............................

Amplification  Factor  (Average)   ..............................

Direct Interelectrode  Capacitance (grounded  cathode)2,  without  heater  voltage:

Grid-Cathode.............................,..........

Grid-Plate.........................................

Plate-Cathode  (maximum)  ................................

mmhos

8.00   pF
1.98    pF

0.060   pF

1.    Characteristics  and  operating  values  are  based  upon  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.

(Revised  11-1-71)           ©      by  varian Printed  in  U.S.A.

EIMAC    division    of    varian    /    301     industrial    way    /    sam     carlos     /    california     94070
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MECHANICAL

Maximum  Overall  Dimensions:

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

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

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

Operating Position   .........

Maximum  Operating Temperature:
Ceramic/Metal  Seals  ......
Anode  Core  ............

Cooling................

Terminals...............

...         2.701in;68.60    mm

...1.195in;30.35    mm

1.8  oz;  48    gin

•.............       Any

.............      250OC

.............      250OC

Conduction  and  Convection
•,..........     Special

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Heater  Current  at  5.7  volts      ........

Cut-off  Biasl  ....   o   .............

Grid~Plate  Capacitance2 ...........

Grid-Cathode  Capacitance2 .........
Plate-Cathode  Capacitance    ........

1.    Measured  with  1   rnA  plate  current  and  a  plate  voltage  of  1000  Vdc.

2.    Capacitance  values  as  measured   with  a   cold   tube  and   in  a   shielded  socket.   When  the  cathode  is  heated  to  the
proper  temperature  the  grid-cathode  capacitance  will   increase  by  approximately  1   pF  due  to  thermal   expansion  of
the  cathode support.

RF  POWER  AMPLIFIER  OR  OSCILLATOR

Grid-or  Plate-Pulsed

MAXIMUM  F{ATINGS,  ABSOLUTE  VALUES

DC  PLATE  VOLTAGE    .......
PEAK  PULSE  PLATE  VOLTAGE

PLATE  PULSED       .......
DC  GRID  VOLTAGE   ........
INSTANTANEOUS  PEAK  GF}lD-
CATHODE  VOLTAGE

Grid  negative  to  cathode    ........
Grid  positive  to  cathode     .

PULSE  PLATE   CUF!PIENT     ..........

PULSE  GF{lD   CUPFiENT    .   .   .

Dc  CATHODE  CuFmENT  ..........
AVERAGE  PLATE  DISSIPATIONI

Conduction  and  Convection     ......
GRID  DISSIPATION   (Average)     ......
DUTY   FACTOR2    ...............

PULSE  DUPIATION  2   .............

FPIEQUENCY..................

3500    VOLTS

4500    VOLTS
-150    VOLTS

750    VOLTS
250    VOLTS
5.0    AMPERE
2.5    AMPERE
200     MILLIAMPEF}ES

10    WATTS
2    WATTS

.0033
64{S

3GHz

1.    Higher    plate    dissipation     is    permissible    when    EIMAC
radiator  (P/N  014224)   is  used.

2.    For   longer   pulse  duration   or  higher  duty   cycle,   consult
the    nearest    Varian    Electron    Tube    and    Device   Group
Sales   Office,   or   the   Product   Manager,    EIMAC   Division
of  Varian,  Salt  Lake  City,  Utah.

2

OPERATING  CONDITIONS  FOF`  THE  8906AL/Y572AL  in

FiEPFiESENTATI VE  APPLI CATION .

Grid-Pu lsed  Osci I lator

Frequency......
Heater  Voltage  .   .   .
DC  Plate  Voltage    .
DC  Grid  Voltage  .   .
Peak  Plate  Current .
Peak  Grid  Current   .
Pulse  Duration   .   .   .
Duty................

Useful  Power  Output  (Approx.)

Plate-Pulsed  Am

Frequency.............

Heater  Voltage  ..........
Peak  Plate  Pulse  Voltage    .   .   .
DC  Grid  Voltage  .........
Peak  Plate  Current ........
Peak  Grid  Current   ........
Pulse   Duration    ..,......

Duty.    .    .    '    .........    '    .    .    .

Driving   Power      ..........

useful  Power  Output  (Approx.)
Gain.................

Plate  Efficiency     .........

ail
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8906AL/Y572AL

MECHANICAL

MOUIvr/IVG   -   The   important   dimensions   of  the
tube  are  carefully  controlled  with  respect  to  the
reference  surface  as  shown  on  the  outline  draw-
ing.   The  reference  surface  is  intended  to  serve
as  a  tube  stop  and  the  location  of the  tube  in  the
circuit   should   therefore   be   determined   by   this
surface   coming   in   positive   contact   with   a  pre-
cisely  positioned  member  of  the  socket  or  cavity.
Adherence    to    this    practice   will    assure   both
mechanical   and   electrical   interchangeability   of
all  tubes  of a  given  type.  If a  non-designated  sur-
face  is  used  as  a  tube  stop,  faulty  positioning of
the  tube  in   the  cavity  and  possible  incomplete
electrical  contact  can  result  in   improper  tuning,
reduced  power  output  and  damage  to  the  cavity,
tube  or  both.  Contact  surfaces,  with  reference  to
the  designated  tube  stop  are  shown  in  the outline
drawing.   Electrical  contact  to  the  cathode,   grid,
anode and  also  the heater  should  be  restricted  to
these  designated  contact  areas.

Dimensions  should  never  be  taken  from  sample
tubes.  Dimensional  changes  due  to  normal   varia-
tions  in undimensioned  surfaces  may  occur  within
the  limits  specified  on  the  outline  drawing.  Use
of    nondesignated    electrical    contact    surfaces
micht   therefore   result   in   incomplete   contact  or
mechanical    interference,     causing    changes    in
cavity  tuning.

Electrical   contact   should   be   made   by   spring
finger collets  bearing against  the  previously  des-
cribed  contact  areas.  If connections  are  employed
which   do   not   provide   multiple   contacts   to   the
designated   contact   areas,   concentration   of  RF
current  will   result   in   loss   of  output  power,  es-

pecially   at  higher  frequencies.   The   spring  con-
tacts  used   should   exert  a   firm   pressure  without

gouging  the   plated   contact   surface.   This  latter
phenomena   can   result  in   loose  particles   of  ma-
terial  which   can  cause  arcing  or  unstable  oper-
ation  of the  cavity.

If   the   tubes   are   used   in   applications   which
call   for  severe  shock  or  vibration   the  tube  may
be   clamped   in   place   by   the   knob   or   radiator,
exerting  pressure  only   on  this   part  of  the  tube
and  against the  tube  stop.  No  other portion  of the
tube  should  be  subject  to  any  clamping  force.  In

particular,  electrical  contacts  which  utilize  set-
screws  or  rigid  clamps   should  be  avoided.   Such
contact  schemes  can  distort  the  contact  surfaces
causing undue stress  in  the metal-to-ceramic  seal
area  which  may  result  in  a  vacuum  leak.  Soldered

elec.trical    connections    can    be    made,   however

great   care   should   be   taken   during   the   solder
operation  to  avoid   fracture  of  the  seal  area  due
to  thermal  shock.  All  contact  surfaces  should  be
kept  clean  to  minimize  losses.

COOL/IVG   -   The   EIMAC   planar  triodes   are  de-
signed  to  operate  at  envelope  and  anode  temper-
atures  of up  to  the  maximum  rated  value  of 250°C.
However,   performance   and   long-term   reliability
of  any   component   are  improved  when   it   is  kept
as  cool  as  technically  feasible.  Therefore,  it  is
recommended  that  sufficient  cooling  be  provided
to  keep  the  anode  and  seal  areas  well  below  the
specified  maximum  temperature,  where  long  tube
life  and  high  reliability  are  of  great  importance.

The  maximum  plate  dissipation  of  the  8906AL/
Y572AL  is  10  watts  average  power.  This  can  be
accomplished   by   conduction,   natural   convection
or   forced   air   convection   cooling.   The  maximum

plate   dissipation   in   pulse   service   is   45  watts
average    when    furnished    with    EIMAC    radiator

(P/N  014224)  and  forced  air  cooling  is  employed
at  that  level.  When  forced  air  cooling  is  used,  it
is    recommended    that    additional    airflow,   apart
from  that  flowing  through  the  radiator  be  used  to
cool  the  tube  envelope  and  other  tube  terminals.
A  certain  amount  of conduction  cooling  is  usually
inherent   in   the   contact   finger   configuration.   It
should   be   noted,    however,   that   spring   fingers

provide  poor  heat   conduction   and  measurements

have  shown  a  temperature  difference  as  much  as
50°C  between  the  contact finger and  contact area.

It   is   suggested   that   in   all   new   applications
the  envelope temperature be measured,  especially
if the  tube  is  used  close  to  the  upper  temperature
limit.   The  temperature  can  easily  be  determined
by  the  use  of  Tempilaq  paint  (Tempil  Division,
Big    Three    Industrial    Gas    &      Equipmentco.
Hamilton     Blvd.,     So.     Plainfield,     N.J.    07080.
or    Temp-Plate    stickers    (Pydrodyne,  Inc.,1001
Colorado   St.,   Santa   Monica,   Califomia   90404.)

ELECTRICAL

HEATER  VOLTAGE   -   The  rated  heater  voltage
for  the  8906AL/Y572AL  is  5.7  volts  and  should
be  controlled  within  ±2%  to  obtain  maximum  tube
life   and   to   minimize   variations   in   circuit   per-
formance.  The  rated heater voltage is  optimum  for
most  existing airborne  applications  such  as  DME

3



-@® 8906AL/Y572AL

and    transponder    systems.    However,    there   are
other  applications  where  a  different  heater  volt-
age  than  the  nominal  should  be  used  to  obtain  the
longest   possible   tube   life.   Depending  on  pulse
width,  power  output  and  frequency  of  oscillation
used  a  different  heater  voltage  may  be  better  for
long  reliable  life.  Elec`tron  transit  time  is  not  ne-
c.essarily   small   with   respect   to   the   period   of
oscillation   and   the   amount   of  driving  power  di-
verted  will  contribute  to  the  cathode  heating  by
electron  bombardment.

The   proper   adjustment   of   the   heater   voltage
must  be  made  to   compensate  for  this  additional
heating,   which   depends   on   operating  frequency
and   duty   cyc.1e  employed.

INTERELECTRODE   CAPACITANCES    -    A.s  -In-
dicated,   the   capacitance   values   are   shown   for
measurements  made  with  no  heater  voltage.  The
cathode  to  grid  and  cathode  to  plate  capacitance
will  increase  with   the  application  of  the  heater
voltage,  due  to  the  thermal  expansion  of  the  cath-
ode  support.   Typically,   the  increase  in  the  grid
to   cathode   capacitance   will   be   15%,   or   more,
depending    on    the    heater    voltage.     Since   the
heater  voltage   can   vary   depending  on  use,  data
taken  without  heater  voltage   is   more  useful  for
control   of   tube-to-tube   uniformity.   The   grid   to
anode  capacitance  is  not  effected  by   the  appli-
cation  of  the heater voltage.

CJRCUJr      TUIV/IVG   -    Especially      under     grid

pulse   conditions,   it   is   important   that   the  tube
does  not  lose  bias  or  momentarily   go  into  a  CW

4

mode.   Either  of  these  events  may   result  in  tube
failure.  It  is  suggested  that  provision  be  made  for
initial   circuit   tune-up   at   reduced   anode  voltage
and   for   extra   tube   protection   when   the   circuit
adjustment  is  critical.  The  average  grid  dissipa-
tion   capability   for   this   tube   is   2.0   watts.   For
many  applications  the  limiting  factor  is  often  not
anode dissipation  or cathode  emission  capability,
but   grid   dissipation.   If   pulse   width   control   is
lost   in   pulse   applications   the   grid   can   exceed
safe   operating   temperatures   in   50   ms   or  less.
Appropriate   circuit   protection   during  tune   up  is
therefore  recommended.

CATHODE  OPERATION   -   The 8906AL/Y572AL
contains   an   arc-resistant   cathode.   Performance
in  the  field  and  laboratory  indicates  this  tube  is
capable  of  withstanding  some  abuse  due  to  high
voltage  arcs,  however,  poor  circuit  adjustment  in
the  field  may  result  in  shortened  tube  life.  It  is,
therefore,   suggested   that  wherever  feasible,  the

plate  supply  be  designed  such  that  its  impedance
limits   the  short   circuit  current  to  within   five  to
ten  times  the  maximum  forward  current.  For pulse
service  the  peak  current  should  be  limited  to  the
values  listed.  Higher  pulse  width  and  duty  cycles
than   given   can  be  obtained  with  proper  derating
of  the  current.  For  this  and  special  applications
it  is  recommended  that  the user  request  additional
information  pertaining  to  his  special  application
from   the   nearest   Varian   Electron   Tube  and  De-
vices    Field    Office,    or   the    Product   Manager,
Eimac  Division  of  Varian,  Salt  Lake  City,  Utah.

For  general  application  information  please  refer
to    the    Planar    Triode    Operating   Instructions.

E]



EIJ=Cmom  Com^CT  AREA(see  note    a.I)
DIM. Mlr. MAX. inn. MAX.

AJ| .035 .361 .89 9.1T
ae 1.185 1 . 265 30 . 10 32 . |h
AC I . 53b i.728 38 . 96 1'3 . 89

ro I . b75 i.815 3T . bT b6 . 10
DIM.   In DIM.   IN
IHCRES MII,LI-S

8906AL/Y572AL

DIRErvsIOH  DATA     (Note   .)
DIM.   IW   INCRES D".  IH MII,I,n4Erm8

MIN. MAX. D" MIN. MAX. »O"S
1. 815 I. 875 A h6 . |O b7 . 62

1.53h a 38 . 96
I . b75 C 37 . b6

i. 289 1 . 329 D 32 . 7b 33 . T6
.970 I. 010 F 2b.6h 25 . 65
.b62 .UTT G 11.73 12 . 12

.Oho H I.02

.185 I h.70
.766 .826 J 19 . h6 20 . 98

i . 180 i . 195 M 29 . 97 30 . 35
1 . 025 1. 035 N 26.Ob 26 . 20 a

.752 'T92 P 19 . 10 20 . 12

.655 .665 R 16.6, 16.89 d
.5b5 S 13.8b

.213 .223 I 5.bl 5.66 a

.315 .325 U 8.00 8.26 a
.086 V 2.18
.loo W 2.5b

.840 .860 LA 2| . 3b 2|.8b

.b27 .hbT ZA 10 .65 11 . 35

NOTES :
a..  Metric  ®qulv&lentB,  to  the  near.8t   .01  in.  are  given  for  general  1nfomatlon  only  a

are  b&8ed  on  I  inch  I  25.b  in.
b.     ThlB  Surface  Shall  t)e  used  to  measure  Anode  Shank  texperatune.

a.    Eccez]trlclty  of  contact  8urface8  Shall  be  gaged  from  center  line  of  reference  &  Shall
be  .a  follo`78;  note  2  shall  amly:

Contact'  Surface
Anode
Grid
Heater

TIR  Men.
.020
.020
.012

Reference
Cctbode
Catbctle
Cathode

d.1 D1-..   N.R.I,U  8h®ll  apply  throughout  eat,ire  cont.act  area  -8  defined  by  ding.   AA,AB.
AC ,AD  re.pectlvely.'

e.    Thl8  Surface  f!h&ll  not  be  used  for  clanplng  or  locating.

f.   .  El.ctrode  Contact  Dine.   are  given  for  Socket  dealgn  purpo8e3  &  are  not  intended  fEb
lnep®ction  purpoeee .

5
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8 9 06 AL/Y5 72 AL

TYPICAL

CONSTANT   CURRENT

CHARACTEF]lsTICS

FOF`    PULSE    0PERATloN

E,   =6.OV

--PLATE   CUFIRENT     -AMPERES

----      GRID   CURRENT     -AMPERES

200     400     600                  1000                       1500                      2000                      2500                     3000

PLATE   VOLTAGE   (Vdc) CURVE  #MA-2374
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8906AL/Y572AL

0        200   400     600     8001000                      1500                      2000                      2500                     3000

PLATE   VOLTAGE    (Vdc) CURVE  #MA-2375
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TE6mlcAL   DATA

The  8911  (formerly  X2153)  is  a  compact,  rugged  ceramic/metal  planar
triode   intended   for  CW  plate-  or   grid-pulsed  oscillator,   amplifier,   or  fre-

quency  multiplier  use.  It  features  high  power output,  high plate  dissipation
and  excellent  frequency  stability  under  severe  environmental  conditions.
The  construction of the  8911  readily  lends  itself to  cavity circuit operation
resulting  in  an  extremely  compact  rf  source.   The  8911  is  capable  of pro-
viding in   excess  of  1  kw  peak  power  at 6  GHz.

GENERAL  CHARACTERISTICST

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:   Voltage   .............   a   ........ 6.3   ±   597o

Current,  at  6.3  volts     .   a   ..............                   0.65

Cathode  Heating  Time
Transconductance  (Average)     .  .
Amplification  Factor  (Average)  a

60   sec.
30    mmhos
60

PRELIMINARY   DATA

8911

PLANAR   TRI0DE

Actual  Size

Direct lnterelectrode  Capacitance,  without  heater  voltage
Grid-Cathode      ..............................   o   ......   a   .....   a    a

Grid-Plate     ....    a   .......................................   ®   .   .

Plate-Cathode  (maximum)  ....   o   ...............................   ®   .

Plate  Dissipation  (maximum)2 ...................................

Grid  Dissipation  (maximum)

1.    The  data   presents  the  nominal  design  objectives  for  this   product  and  the  characteristics   and  specifications  of
this  type   are  subject  to  change.   The  device   is   now  under  development  and   js  made  available  for experimental
purposes  only.   For  the  most  recent  information   concerning  the  status  of  this  development,   please  contact  your
nearest   Varian   Electron   Tube   and   Device   Field   Office   or   the   Product   Manager,   Eimac   Division   of  Varian,  Salt
Lake  City.  Utah.

2.    With  forced  air  cooling  or  appropriate  conduction  and/or  convection  cooling.

MECHANICAL

Maximum  Overall  Dimensions:

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

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

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

Operating  Position .........

Maximum  Operating  Temperature:

Ceramic/Metal  Seals    .....
Cooling......-.........

(Effective   2-1-71)       ©    by  varian

•........   0.943  in;  23.95    mm

I........   0.758  in;   19.25    mm

•........     0.25oz;        7.0    gin

•..................     Any

..................  250OC

....    Conduction  and  Forced Air

Printed  in  U.S.A.

EIMAC    division    of   varian    /    301    industrial    way    /    san    carlos    /    california    94070
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RF OSCILLATOR
Class  C,  Pulsed

ABSOLUTE  MAXIMUM  F{ATINGS:

DC  PLATE  VOLTAGE   ......

PEAK  PLATE  VOLTAGE  .....

DC  PLATE  CUPIBENT     .

DC  GFHD   CURF}ENT    .......

PEAK  PLATE  CURPIENT    .....

PEAK  GRID   CUFiRENT   ......

DC  GF}lD  VOLTAGE

PULSE  DUF{ATIO  NI

DUTY   FACTOFl1

PEAK  HEATEF}-CATHODE  VOLTAGE2

FF{EQUENCY      .

-loo   vdc

3.0   fls
.0025

±50v
6.0    GHz

1.     For    applications    requiring     longer    pulse    duration

and/or    higher    duty    factor,     please    consult   the
Product   Manager,    EIMAC-Division   of   Varian,   Salt
Lake  City,  Utah.

2.    The  heater  is  electrically   Isolated  from  the  cathode.

AP P L I CAT I o N

The  cathode  and   grid  flanges  should  not  be  al-
tered  in  any  way  such  as  by  machining  or  filing,
since    final    seal    could    be    damaged.   Maximum
torque    applied    to     flanges    during   installation
should  not  exceed  15  inch  pounds.
For    optimum    rf    performance,    the    anode   line
should   make   good   rf  contact  on  the   anode  area
indicated   in  the  outline  drawing.

A 0Anode--=2/Grid-,

9Q
X

I |QQ1-II

III 0'0-J(, I ng
JUSi= I,

M

Soldered    connections    may    be    made    to   the
anode   stud,   grid   or  cathode   flanges,   and  heater
contacts   where   adequate  heat  sinking  and   good
soldering  practices  are  followed  to  minimize  the
heat   applied   to   the   tube   and   the   thermal   grad-
i`ent   across   the   metal   to   ceramic   brazed  areas.

For  operating  information   refer  to  EIMAC  bulle-
tin   #15,   "Operating  Instructions   for  Planar
Triodes".

DIMENSIONAL  DATA

DIM.
INCHES M I LLI METERS

MIN. MAX. REF MIN. MAX. FiEF.

A 0. I 2 2 0.128 5.10 3.25
a 0.ZOO 0.210 5.08 5.33
C 0. I 20 0.130 5.05 3.30
H 0.025 0.031 0.64 0.79
J 0.I 67 0. '77 4.24 4.50
K 0.025 0.051 0.64 0.79
L 0. I 70 0.185 4.32 4.70
M 0.170 0 . I 90 4.32 4.83
N 0.047 0.053 I.19 I.35

P 0.535 0.565 I 3 . 59 '4.35
R 0. I 8 5 0-215 4.70 5.46
S 0.748 0.758 '9.cO 19.30
T 0.598 0.608 15.19 15. 44

V 0.020 0.51

W 0. I 00 2.54
X 0.250 0. 260 6.35 6.60
Z 0.030 0.76

Noteo :
I=iTef.  dln8.  ar.  for  lnfo.

only  a  are  tiot  required
for  ln8p.  p`irpo.eB.

2.   For  o®rtin:\m  ri 9.rtor-
nonce  the  Anode  Llzie
•hould  cor}tfLct  th.  An.de
Cup  at  thil  point.

3.   Heater  18  electrlcall]r
18olated  frcm  Cathod..

®

ft
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TEOHllICAL    DATA

The  8912  (formerly  X2154)  is  a  compact,   rugged  ceramic/metal  planar
triode  intended  for  CW  plate-  or  grid-pulsed  oscillator,  amplifier,   or  fre-

quency  multiplier use.  It features  high  power output,  high  plate  dissipation
and  excellent  frequency  stability  under  severe  environmental  conditions.
The  construction of the  8912  readily  lends itself to  cavity circuit operation
resulting  in  an  extremely  compact  rf  source.  The  8912  is  capable  of  pro-
viding in  excess  of  1  kw  peak  power at 6  GHz.

GENERAL  CHARACTERISTICS]

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:   Voltage   .........................

Current,  at  6.3  volts     ................

Cathode  Heating  Time    ...............

Transconductance  (Average)     ..................

Amplification  Factor  (Average)  .................

Direct  Interelectrode  Capacitance,  without  heater  voltage
Grid-Cathode..........................

Grid-Plate............................

Plate-Cathode  (maximum) ...................

Plate  Dissipation  (maximum)2 ................

Grid  Dissipation  (maximum)    .................

6.3   ±   597o

0.65

60    sec.
30    mmhos

85

Actual  Size

1.    The  data   presents   the   nominal   design   objectives   for  this   product  and   the  characteristics   and   specifications  of
this   type   are   subject   to   change.   The  device   is   now   under  development  and   is  made  available  for  experimental

purposes  only.   For  the  most  recent   information   concerning  the  status  of  this  development,   please  contact  your
nearest   Varian   Electron   Tube   and   Device   Field   Office   or   the   Product   Manager,   Eimac   Division   of  Varian,  Salt
Lake  City,  Utah.

2.    With  forced  air  cooling  or  appropriate  conduction  and/or  convection  cooling.

MECHANICAL

Maximum  Overall  Dimensions:

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

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

Net  Weight  .....   I   ........

Operating  Position .........

Maximum  Operating  Temperature:

Ceramic/Metal  Seals    .....
Cooling....'...........

(Effective   2-1-71)       ©    byvarian

....   1.013  in;  25.73    mm

....   0.608  in;  15.44    mm

•...     0.25oz;        7.0    gin

..............     Any

....,........  250OC

Conduction  and  Forced Air

Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    sam     carlos    /    california    94070
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RF OSCILLATOR
class  C,  Pulsed

ABSOLUTE  MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE   ......
PEAK  PLATE  VOLTAGE  .....

DC  PLATE  CuRPENT    ......

DC   GFHD  CUBPENT       ......
PEAK  PLATE  CuRF}ENT    .....

PEAK  GFuD  cuFmENT      .....

....         2.0    kvdc

....          2.5    kv

....         100    mAdc

30   mAdc
3.0  a  at  .0025  DUTY
1.5  a  at  .01   DUTY
1.2  a  at  .0025  DUTY
0.7  a  at  .01   DUTY

DC  GPID  VOLTAGE  ..............- 100    Vdc

PULSE  DURATION1    ..............           3.0    HS

DUTY   FACTOF{1      ................. 01

PEAKHEATER-CATHODEVOLTAGE2   .   .   .        ±50    v

FPEQUENCY     .                                                                               6.0    GHz

1.     For    applications    requiring     longer    pulse   duration
and/or    higher    duty    factor,     please    consult   the
Product   Manager,    EIMAC-Division   of   Varian,   Salt
Lake  City,  Utah.

2.    The  heater  is  electrically   Isolated  from  the  cathode.

AP P L I CAT I 0 N

The  cathode  and   grid  flanges  should  not  be  al-
tered  in  any  way  such  as  by  machining  or  filing,
since    final    seal    could    be    damaged.   Maximum
torque    applied    to    flanges    during   installation
should  not  exceed  15  inch  pounds.
For    optimum    rf    performance,    the    anode   line
should   make   good   rf  contact  on  the   anode  area
indicated  in  the  outline  drawing.

#=->i-----

Soldered    connections    may    be    made    to   the
anode   stud,   grid   or  cathode  flanges,   and  heater
contacts   where   adequate  heat   sinking  and   good
soldering  practices  are  followed  to  minimize  the
heat   applied   to   the   tube   and   the   thermal   grad-
ient   across   the   metal   to   ceramic   brazed  areas.
F`or  operating  information   refer  to   EIMAC  bulle-
tin  #15,   "Operating  Instructions   for  Planar
Triodes".

DIMENSIONAL   DATA

D'M
INCHES MILLIMETEFis

MIN. MAX. BEE M'N. MAX. REF
A 0.245 0.260 - 6.22 6.60 -
C 0.240 0.255 - 6.'0 6-48
C 0.I 20 0.'55 3.05 3.93
H 0.025 0.031 0.64 0.79
J 0.167 0.177 - 4.24 4.50
K 0.025 0.031 0.64 0.79 -
L 0.170 0.185 4.32 4.70 -
M 0. I 70 0.190 4.32 4.83 -
N 0.047 0.053 I.'9 I.35

P 0.535 0.565 13.59 14.35 -
R 0. I 8 5 0.215 4.70 5,46
T 0.598 0.608 - 15.19 I 5.44
W - 0.loo - 2.54

Hot® ;
1.   R®f.   DIItie.   .re   for  lnro.

only  .nd  are  not  I.q'd.
for  laep.ctlon  purpoee..

Eiii

A
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The   8933   is   a   miniature,   ceramic/metal,   rugged   planar  triode
for  advanced  airborne  and  space applications  up  to  3.0  GHz.

The  8933  may  be  used  as  an  amplifier,  oscillator,  or  frequency
multiplier  in  the  grid-  or  plate-pulsed  mode  as  well  as  a  modulator
or   regulator   tube.   In   addition   to   low   interelectrode  capacitance,
high   transconductance   and   amplification   factor,   the   8933   has  an
arc-resistant  cathode,   and  a  spewing  shield,   assuring  stable,  re-
liable,  and  long-life  operation  under  adverse  conditions.

8933

The  8933  is  supplied  without radiator  and  may  be  conduction,  convection,  heat  sink,  or  liquid
cooled.   Radiators  for  forced  air  cooling  permitting an  anode  dissipation  up  to  150  watts  can  be
furnished  on  separate  order.

The  8933  is  especially  designed  for  applications  where  high  RF  pulse  power  is  required.  It
can  also  be  readily  used  in  switch  tube  applications  up to  8  kv  dc.

ELECTRICAL
GENERAL  CHARACTERISTICS1

Cathode:  Oxide  Coated,  Unipotential
Heater:  Voltage   ...........

Current,  at  6.3  volts  .  .  .
Transconductance  (Average):

Ib  =  160  rnA     .............

Amplification  Factor  (Average): .  .  .
Direct Interelectrode  Capacitance  (grounded  cathode)2

Cin...........

Cout..........

Cgp...........

Cut-off  Bias3 .......

Frequency  of  Maximum  Rating:
Plate  or  Grid-Pulsed  .........

6.3  ±  0.3    V

1.30    A

38   mmhos
120

3.0   GHz

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  a  cold  tube  as  measured   in  a  special  shielded  fixture.  When  the  cathode  is  heated  to  the
proper  temperature,  the  grid-cathode  capacitance  will   increase  from  the  cold  value  by  approximately   1   pf due  to
thermal  expansion  of the  cathode.

3.    Measured  with  one  milliampere  plate  current  and  a  plate  voltage  of  1   kvdc.

Effective  11-15-72      ©       by  varian

i_i_fLr=FT.¥ig7h.I-jz~-fr-fi',r--¥r==i=ag'':rna+:±E!!aEEl

Printed  in  U.S.A.

•    _-3":-i:+i?-'±ijTiET    E     I.

EIMAC    division    of   varian    /    301     industrial    way    /    san    carlos    /    california    94070
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MECHANICAL

Maximum  Overall Dimensions:
Length.......

Diameter......
Net  Weight    ......

Operating Position   .

.........................           1.50in;38.10    mm

.......................... 950in;24.13    mm

......,...................              0.7oz;      19.3     gin

Maximum  Operating  Temperature:

Ceramic/Metal  Seals  ......

•........................      Any

.......        250OC

Cooling   ............................. Conduction,  convection,  forced  air,   or  liquid

RANGE  VALUES  FOR   EQUIPMENT  DESIGN
Min.        Max,

Heater:Currentat6.3volts    ................................        1.20       1.40   A

CathodeWLarmupTime   ....................................             60         ---sec.

Interelectrode  Capacitance 1 (grounded  cathode  connection)
•...           8.511.0    pF

I...---        0.06pF
....        1.301.55pF

1.    Capacitance  values  are  for  a  cold tube  as  measured  in  a  special  shielded  fixture.

GRID  PULSED  OR  PLATE  PULSED  AMPLIFIER
OR  OSCILLATOR

ABSOLUTE  MAXIMUM  FiATINGS:

DC  PLATEVOLTAGE(grid  pulsed)..        8000   VOLTS
PEAK  PULSE  PLATE  VOLTAGE

(plate  pulsed)     ............    10,000    VOLTS
DC  GRID  VOLTAGE   ...........- 300    VOLTS

INSTANTANEOUS  PEAK  GFllD-CATHODE  VOLTAGE

Grid  negative  to  cathode    .....- 750   VOLTS
Grid  positive  to  cathode     .....          175    VOLTS

PULSE  PLATE  CURRENT     ........             5.0    AMPEFIES

PULSE  GRID  CUFIF{ENT        ........             2.5    AMPERES

AVERAGE  PLATE  DISSIPATION
Forced  Ai r  Cooling 1    ........           150    WATTS

GF}lD   DISSIPATION   (Average) .....             1.5    WATTS

FREQUENCY  ................              3.0    GHz

PULSE  DURATION  2   ...........            6.0    #s

DUTY  FACTOR2 ............... 0033

OPERATING  CONDITIONS  for  8933  in  Ftepresenta-
tive  Application

GRID   PULSED  AMPLIFIER
Frequency.............

Heater  Voltage  ..........
DC  Plate  Voltage   ........
DC  Grid  Voltage  .........
Peak  Video  Plate  Current   .   .  .
Peak  Video  Grid  Current     .  .  .
Pulse  Drive  Power(approx.)  .  .
Useful  Power  Output(approx. ).
Gain..............-.

Plate  Efficiency    .........

Dr i ver       jfty
1080       1030    GHz

5.8           5.8   V
4700      5000   Vdc

-JO        -JO  vac
1.5           3.3    a

0.25             1.1

300      2000
3250       8000
10.4           6.0
4648

1.    Using  proper  EIMAC  radiator.
2.    For  applications   using    longer   pulse  duration

and/or  higher  duty   cyc le  consult  the  nearest
Varian  Electron  Tube  &  Devices  Field  Off ice,  or
the  Product  Manager,  EIMAC  Division  Of  Varian,
Salt  Lake  City,  utah.

PULSE  MODULATOR  AND  PULSE  AMPLIFIER
SERVICE

ABSOLUTE  MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE    ......          8000    VOLTS
PEAK  PRATE  VOLTAGE   .....     10,000    VOLTS
DC  GRID  VOLTAGE   .......- 150    VOLTS
INSTANTANEOUS  PEAK  GFuD-CATHODE  VOLTAGE

Grid  negative  to  cathode..          -750   VOLTS
Grid  positive  to  cathode..            loo   VOLTS

PULSE  CATHODE  CUPBENT..              7.5    AMPEF}ES
DC   PLATE  CURE(ENT .......               150    MILLIAMPEPIES

2

AVERAGE  PLATE  DISSIPATION
Forced  Air  Cool ing 1 .......

GFHD  DISSIPATION   (Average).
PULSE   DUF}ATION  2   .......

CUT-OFF  Mu    ...........

150   WATTS
1.5    WATTS
6.0   HS
85

1.    using  proper  EIMAC  radiator.
2.    For   applications   using   longer   pulse   duration

and/or  higher  duty  cyc le  consult  the  nearest
Varian  Electron  Tube  &  Devices  Field  Off ice,  or
the  Product  Manager,  EIMAC  Division  of  Varian,
Salt  Lake  City,  Utah.

fen
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APPLICATloN

For    general   application    information   please
refer  to  the  Planar  Triode  Operating  Instruction
Sheet.  The  operating  instructions  should  be  con-
sulted  prior to  the  designing of new  requirements
around   the   above   tube   type.   For   unusual   and

01 MENSI0NAL   DATA

D'M
lNCH ES MILLIMETERS

MIN. MAX. REF. MIN. MAX. F'EF.

A I.160 - 29.46 -
a 0.960 24.38 -
C - 0.895 - 22.73 -
D 0.825 0.875 20.96 22.23
E 0..702 0.740 1783 18.80
F 0.655 0.684 - 16.64 17.37
G 0. 150 0.190 3.81 4.83
H 0.040 - I.02
J 0.340 - - 8.64
K 0.537 0.554 I 3.64 14.07
L - 0.260 - 6.60
M 0.545 0.570 - 13.84 14.48 -
N 0.2cO - 5.08 -
P 0.775 0.785 - 19.69 19.94
R 0.595 0.607 -

15.11 15.42
S 0.935 0.950 23.75 24. I 3 -
T 0.235 0265 - 5.97 6.73 -
U 0.440 0.460 - 11.18 11.68

AA - - 0.925 - 23.50
AB 0. 778 - I 9 . 76
AC 0.598 - I 5.  I 9

Notes:
A.    Reference   Dimensions  are  for

information  only  and  are  not
required for inspection pur-
poses.

8.   Anode  Flange  is  for electrical
contact;  Stud is  for heat transfer.

C.* Total indicated runout  (TIR) of
Contact Surfaces  shall be  gaged
from centerline of reference  &
shall be  as follows:

CONTACT SuRF.   TIRorax.) E4
Grid                                . 020          Anode
Heater                            . 020          Anode
Cathode                        . 020          Anode

D.   Electrode  Contact Dimensions are

given for socket design purposes
& are  not  intended for inspection
purposes.

special  applications  consult  the  nearest  Varian
Electron    Tube    Field    Office)    or    the   Product
Manager,   EIMAC  Division   of  Varian,   Salt   Lake
City'  Utah .
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8933

I                                     TYPICAL   CONSTANT   PLATE   CURRENT   CHARACTERISTICS

I                                                                                               NEGATIVE    GRID    REGloN                     Ef     =    6.3V

0              1              2             3             4             5             6             7              8             9            10            11           12

PLATE    VOLTAGE    (kv) CURVE   #MA-2397

4
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5

TYPICAL

CONSTANT   CURF}ENT

CHAF]ACTEFZISTICS

FOR    PULSE    0PERATloN

Ef     =    6.3V

PEAK    PLATE    CURRENT      -AMPERES

PEAK    GRID    CURPIENT       -AMPEF}ES

0                   1                  2                  3                 4                  5                  6                  7                  8                  9                 10

PLATE    VOLTAGE    (kv) CUF}VE   #MA-2395
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6

TYPICAL

CONSTANT   GRID   VOLTAGE

CHARACTEF]lsTICS

FOF]    PULSE    0PERATloN

Ef    =    6.3V

PEAK    PLATE    CURRENT   -AMPEPIES

PEAK    GF}lD    CUPIFIENT   -AMPEF!ES

0                  1                  2                 3                  4                 5                  6                 7                 8                 9                10

PLATE   VOLTAGE   (kv) CUF`VE   #MA-2396
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TECHNICAL    DATA

The  8940  is  a  planar  triode  of  ceramic/metal  construction  and
rugged  design  to  be  used  in  advanced  airborne,  ground,  and  space
applications  up  to  2.5  GHz.

The  8940  may  be  used  as  an  amplifier,  oscillator,  or  frequency
multiplier  in  the  CW  as  well  as  the  grid or  plate-pulsed mode,  or  as
a  modulator  or  series  regulator  tube.  In  addition  to  the  low  inter-
electrode   capacitance,   high   transconductance   and   amplification
factor,   the   tube  has  an   arc-resistant  cathode  and  a  vaporization
shield   to  assure   stable  and  reliable  long  life  operation  under  ad-
verse  conditions.

The  8940  is  normally  supplied  without  a  radiator  and  may  be

8940

PLANAR   TRloDE

ri.            -+                      +

conduction,  convection,  heat-
sink,    or  liquid  cooled.   Liquid  cooling  can   be  done  by  submersion  of  the   tube  in  an  insulating
medium  such  as  FC-75.  Radiators  for  forced-air  cooling  as  well  as  heat-sink  adaptors  permitting
anode dissipation  up  to  750 watts  are available  as  separate items.

GENERAL  CHARACTERISTICS1

ELECTRICAL

Cathode:    Oxide  Coated,  Unipotential
Heater:  Voltage   .....................................

Current,  at  6.3  volts  .............................

Transconductance (Average):
Ib  =   160  rnA      .......................................

Amplification  Factor  (Average):     ............................

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

Cout............................................

Cgr,.............................................

Cut-off  13ias 3.

6.3  ±  0.3    V

2.25   A

100   mmhos

65

Frequency  of Maximum  Rating:
Plate  or  Grid-Pulsed  ..................................                           2.5    GHz

CW    .............................................                               2.0    GHz

1.    Characteristics  and   operating  values  are   based  upon  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   a   cold   tube   as  measured  in  a  special  shielded  fixture.  When  the  cathode  is  heated  to the

proper  temperature,   the   grid-cathode   capacitance  will   increase  from  the  cold  value  by  approxinrately  2  pF  due  to
thermal  expansion  of  the  cathode.

3.    Measured  with  one  milliampere  plate  current  and   a  plate  voltage  of  1   kvdc.

(Effective   10-15-75)    ©    1975  by  Varian Printed in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san     carlos    /    california    94070

_
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MECHANICAL

Maximum  Overall  Dimensions:

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

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

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

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

Ceramic/Metal  Seals     ..........
Cooling.....................

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

1.985in;    50.4   mm

1.365in;    34.6    mm

1.96oz;         56    grn

•........................         Any

.........................  250OC

Conduction,  convection,  forced air,  or liquid

Min.        Max,

.................        2.05     2.50     A

90       ---see.

Ziiil

Heater:  Current  at  6.3  volts
Cathode  Warmup  Time   ...,
Interelectrode  Capacitance 1 (grounded  cathode connection)

Cin...........,......................

1.    Capacitance  values  are  for  a  cold  tube  as  measured  in  a  special  shielded  fixture.

GRID  PULSED  OR  PLATE  PULSED  AMPLIFIER
OR OSCI LLATOR

ABSOLUTE  MAXIMUM  BATINGS:

DC  PLATE  VOLTAGE(grid  pulsed)..          4000    VOLTS
PEAK  PULSE  PLATE  VOLTAGE

(plate  pulsed)     ............          6500    VOLTS
DC  GPID  VOLTAGE   ...........- 150    VOLTS

INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE
Grid  negative  to cathode    .....            500   VOLTS
Grid  positive  to  cathode     .....            200   VOLTS

PULSE   PLATE  CURRENT     ........                 12    AMPERES

PULSE  GRID  CURFIENT        ........                     4    AMPEFIES

AVERAGE  PLATE  DISSIPATION

Forced  Air  Coolingl    ........             750   WATTS

GFHD  DISSIPATION   (Average)     ....                   2    WATTS

FREQUENCY      ...............              2.5     GHz

PULSE  DUF`ATioN2   ...........                    6    pe

DUTY  FACTOP 2............... 0033

OPEF}ATING  CONDITIONS  for  8940  in  Respresentative
A ppl i cat i on

Frequency

Gr i d Pu I sed
Amplifier

Pl ate
Pu I sed

OSC

Heater  voltage     ....              6.3
DC  Plate  Voltage...           4000
DC  Grid  voltage     ...- 50
Peak  video  plate  current       3.0
Peak  video  Grid  current         0.7
Pulse  Drive  Power(approx.)   600
Usefulpoweroutput(   "   )    6000
Pulse  Duration   .....              500
Duty  Factor  .......              0.01

Bandwidth.......75

1.65    GHz
6.3V

5000   Vdc
--Vdc

6.0a
2.0a
--rm

10,000  w
5.0   #s

.001
--       MHz

1.    Using  EIMAC  Radiator  Part  No.158096.
2.    For   applications  using  longer  pulse  duration  and/or

higher duty  cy c I e  consult  the  nearest  Varian  Elec-
tron   Tube   &   Devices   Field  Office,  or  the  Product
Manager,  EIMAC  Division  of  Varian,  Salt  Lake  City,
utah.

PULSE  MODULATOR  AND  PULSE  AMPLIFIER
SERVICE

ABSOLUTE  MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE   .......           4000    VOLTS
PEAK  PLATE  VOLTAGE   ......           6500    VOLTS
DC  GPID  VOLTAGE      .......- 150    VOLTS
INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE

Grid  negative  to  cathode    ..            500   VOLTS
Grid  pesitive  tocathode     ..             100   VOLTS

PuLSE  CATHODE  CuRRENT      ..                 16    AMPEFiES
DC  PLATE  CUPRENT    .......              600    MILLIAMPERES

2

AVERAGE  PLATE  DISSIPATION
Forced  Air  Coolingl     .....

GRID  DISSIPATION   (Average)
PULSE  DURATION2........

CUT-OFF  MU    ...........

750    WATTS
2.0   WATTS

64S
35

1.    Using  EIMAC  Radiator  Part  No.158096.

2.    For  applications  using  longer  pulse  duration  and/or
h i g h er  duty  cycle  consult  the  nearest  Varian  Elec-
tron  Tube  &  Devices  F i e I d  Office,  or  the  Product
Manager,  EIMAC  Division  of  Varian,   Salt  Lake  City,
Utah.

ZiEI
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CW  RF  POWER  AMPLIFIER  0R  OSCILLATOR

ABSOLUTE  MAXIMUM  PIATINGS:

DC  PLATE  VOLTAGE   ...........            4000    VOLTS
DC   GFilD  VOLTAGE       ...........- 200    VOLTS

INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE
Grid  negative  to  cathode    ......              350    VOLTS
Grid  positive  to  cathode     ......                 30    VOLTS

Dc  PLATE  cuFmENT    ......
DC   GF}lD  CURFiENT        ......

AVERAGE  PLATE  DISSIPATION
Forced-Air  Cooling  1   ....

GFHD  DISSIPATION   (Average)

894o    @

0.6    AMPERE
0.07    AMPEF}E

750   WATTS
2.0   WATTS

1.    Using  EIMAC  Padiator  Part  No.158096.

APPLICATloN

F`or     general    application    information    please
refer  to  the   Planar  Triode   Operating  Instruction
Sheet.  The  operating  instructions  should  be  con-
sulted  prior  to  the  designing  of  new  requirements
around    the    above   tube   type.    For   unusual   and
special   applications   consult   the  nearest   Varian
Electron    Tube   Field   Office,   or   the   Product
Manager,    EIMAC   Division   of   Varian,   Salt   Lake
City,  Utah.

The   cathode   and   grid   flanges   should   not   be
altered  in  any  way  such  as  by  machining  or  filing,
since  the  final  seal  could  be  damaged.  Maximum
torque     applied    to    flanges    during   installation
should not  exceed  15  inch  pounds.

For   optimum   RF   performance,   the   anode   line
should   make  good  contact  on  the  anode  area  in-
dicated  on  the  outline  drawing.

Soldered connections  may be made to the  anode
stud,    grid   or   cathode   flanges,   and   heater  con-
tacts    where    adequate    heat    sinking    and   good
soldering  practices   are  followed  to  minimize  the
heat  applied  to  the  tube  and  the  thermal  gradient
across    the   metal    to   ceramic   brazed    areas.   If
forced  air  cooling  is  provided,  auxiliary  air  flow,
apart   from   the   air   flowing  through   the  radiator,
should  be  provided  to  cool  the  tube  envelope  and
other  tube   terminals.   Some  conduction  cooling  is
always   provided   through   the   contact   terminals.
However,    these   terminals   usually   exhibit   poor
heat  transfer,  often  having  a  temperature  gradient
across  them  as high as  50°C.

3
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AIR   COOLING   DATA   FOR   8940

MA-2600

NOT
I E4

Ady<dyEO

150\0 2000 2
I 500

04, ~o7
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•zl
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r.,p`.i.

JlLJ5Z

loo             200             500            400             500             600             700            800

PLATE   DISSIPATloN,   WATTS

0                       I                       2                     3                     4                      5                     6                     7                     8                      9                    10

PRESSURE    DROP,    INCHES
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-COWLING        DETAIL-

1-Inlet       Air     at    20°c

I-/6-
--     _-     7Z;iiii--___-1

2.Use      Radiator      No.158098(Copper-Pin)     in

Cowling     as      shown.

3.Temp.    measured     at   Anode   Cup-Plate

Insulator    Seal   .

4.   Describes        Typical       MAX.     CW     Operating

Point  -
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COOLING   DATA   FOR   8940   lN   FC   75   DIELECTRIC   COOLANT

MA-2601

SO
<6`

NOTE4

II

ilolEI

I LOLLJ5Z

0                loo             200             500            400            500             600             700             800            900

PLATE    DISSIPATION,   WATTS

NOTES:

1.    USE  BADIATOP  158096  (Copper  -Pin)                            5.    MAX.  CW  F}ATING  -CONTACT  PLANAF}  MGB.
2.    TUBE  AXIS  VEPTICAL  IN  LIQulD.                                        EIMAC,  SLC  ON  INTEF"EDIATE  08  HIGHEB
3.    LIQUID AMBIENT  TEMPEPIATUBE  40°C.                            POWEBS  THAN  SHOWN.
4.    TUBE  W/O  COOLEB STUD  COOLING  ONLY.           6.    SEAL  TEMPEPATUBE  IS  MEASuBED  AT

PLATE  TO  ANODE  INSuLATOB  FLANGE
(SEE  'V.  ON  OUTLINE  DWG.)
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DIMENsloNAL    DATA

I)lM
lNCHES Ml LLIMETERS

MIN. MAX. FIEF MIN. MAX F]EF.

C 0500 0600 12 .70 15,24
G 0.585 0.410 9.78 10.41

H 0.510 0545 12,95 13.84
J 0.655 0.710 16.64 '8.03
K 0.845 21,46
L 09sO I.010 23.62 25165
M 0.300 0575 7.62 9.52
P 0.940 0965 23`88 2451
R 0090 0.  I  10 229 2.79
S .CX55 1085 2705 2756
T I.345 '365 34'9 3467
V 0.035 089
W 0190 483
X 0.740 0.770 18.80 19.56
AA (see note  2.3 ) 0460 I  I  .68

A8 (see note 2.5) 0.750 1905

NOTES :
i.   Ref.   Dims.   ar.e  for

info.  only  &  are  not
req'd  for  inspection
purposes .

2.   Contact  Shrface  dims.
AA  &  AB  are   for  cavity
design  purposes  only  &
are  not  intended  as
inspection  criteria.

3.§°?:;:ta:=unf:C::m=e

indicated.

h.   TIR  of  Contact  Surfaces
are  specified  in  indi-
vidual  Tube  Electrical
Specs .

11
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TECHNICAL    DATA

The   EIMAC   Y503   is   a   small   frequency   stable   rugged   planar
triode which  has  been  specially  processed  and  tested  to  assure the
high reliability demanded  and required in airborne  service.  The  tube
is   supplied   without   radiator   for  conduction   and/or  convection  or
heat sink  cooling.

The   tube  may  be  used  as  an  amplifier,   oscillator,  or frequency
multiplier   in   grid  or  plate  pulsed  applications.   In  addition  to  the
low  interelectrode  capacitances,  high  transconductance  and  Mu,  the
tube  exhibits   such   special  design   features   as   a  frequency-stable
anode  and  an  arc-resistant  cathode  to  assure  stable  operation  under
adverse  conditions  and  minimize  catastrophic  failure  due  to  arcover
if it should  occur due  to circuit malfunction.

The tube is usable  from  low  frequency  to  3 GHz.

GENERAL  CHARACTERISTICSL

ELECTRICAL

Cathode:    Oxide  Coated,  Unipotential
Heater:     Voltage     ...............................

Y503

HIGH-MU

PLANAR   TRI0DE

6.0  ±  0.3    V

Cunent,   at  6.0  volts    .............................                     1.00    A

Transconductance (Average):
Ib  =  70  rnA     .........................................

Amplification  Factor  (Average): ..............................

Direct Interelectrode capacitances (Grounded  Cathode) 2
Cin..............................................

Cout.............................................

Cgp..-...........................................

Cut-off  Bias   3.......................................   _   .   _

1.    Characteristics  and  operating  values   are  based  upon   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  for  a  cold  tube  as  measured  in  a  special  shielded  fixture  in  accordance  with  Electronic  I ndus-
tries  Association  Standard  BS-191.

3.    Measured  with  one  milliampere  plate  current  and  a  plate  voltage  of  1   kvdc.

MECHANICAL

Maximum  Overall  Dimensions:
Length............. 1.810  in;  45.97    mm
Diameter    .........................................       0.792  in;   20.12    mm

(Effective  5-1-75)   ©    by  Varian Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san    carlos    /    california    94070
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Net Weight
Operating Position   .........
Maximum  Operating  Temperature:

18gm

Any

Ceramic/Metal  Seals      ........................................             250°C

Anode  Core      ..............................................              250oC

Cooling   .........................................        Conduction,  convection

Terminals  ...........................................            Coaxial,   special

ENVIRONMENTAL

Shock,  11  ms,  non-operating   ......................................               60    G

Vibration,  operating,  all  axes  55  to  500  Hz   ............................              10    G
Altitude,  max (in  a suitably  designed  circuit)  ...........................     50,000   ft.

GRID  PULSED  0R  PLATE  PULSED  AMPLIFIER
OR  OSCILLATOR

MAXIMUM  RATI NGS/ABSOLUTE  VALUES

DC  PLATE  VOLTAGE (grid  pulsed)  .   .      2500  VOLTS
PEAK  PULSE  PLATE  VOLTAGE

(plate  pulsed)    .............      3500  VOLTS
DC  GRID  VOLTAGE   ...........- 150  VOLTS
INSTANTANEOUS  PEAK  GRID  CATHODE  VOLTAGE

Grid  negative to  cathode    .  .
Grid  positive  to  cathode    .  .

PULSE  PLATE  CUF}RENT     ....
PULSE  GRID  CUPF}ENT    .....
PIATE  DISSIPATION   (Average)

Conduction  &  Convection  .  .
GRID   DISSIPATION    .......
FREQUENCY...........
PULSE  DUFIATloN  1........
DUTY  FACTofl  1 ..........

-700  VOLTS
250  VOLTS
3.0  AMPEPIES
1.5  AMPERES

1 0  WATTS *
2 . 0 WATTS
3.0  GIGAHERTZ

6 Hsec
.0033

TYPICAL  OPERATloN  Grid  Pulsed  Osci llator,
Representative Appl ication

Plate  Voltage      .................
Grid  Voltage        .................
Heater  Voltage     ................
Peak  Video  Plate  Current   ..........
Peak  Video  Grid  Current     ..........
Useful  Power  Output  (approx.)  .......
Frequency...................
Pulse  Duration   .................
Duty  Factor  ...................

1.    For  application  requiring  longer  pulse  duration  and/
or  h igher  duty  cycle  consult  the  nearest  Varian
Electron   Tube  and   Device  Field   Office,  or  the  Pro-
duct   Manager   EIMAC   Division   of  Varian,  Salt  Lake
City,  Utah.

*    Plate dissipation  of  up  to  loo  Watts  is  permissable
with  adequate  cooling.

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Heater:  Current  at  6.0 volts    ...............................

Cathode  Heating  Time  ...................................

Interelectrode  Capacitances 1 (grounded cathode connection)
Cin.............................................

Cout............................................

Cgp.............................................

Min.        Max,

0.90       1.05   A
60        ---    sec.

6.00       7.50   pF
---0.04pF

2.25       2.60   pF

1.   Capacitance  values  for  a  cold  tube  as  measu red  in  a special  shielded fixture.  When  the  cathode  is  heated  to  the
proper  temperature,   the   grid-cathode  capacitance  will   increase  from  the  cold value  by  approximately  1  pF  due to
thermal  expansion  of the cathode.

2
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APPLICATION

For  general  application  information  please  refer
to  the  Planar  Triode  Operating  Instruction  Sheet.
The   operating   instructions   should  be  consulted
prior  to the  designing  of new  requirements  around
the  above  tube  type.  For  unusual  and  special  ap-
plications   consult   the   nearest   Varian   Electron
Tube   F`ield   Office,   or   Product   Manager,   EIMAC
Division  of  Varian,  Salt  Lake  City,  Utah.

The  cathode  and  grid  terminals  should  not  be  al-
tered  such  as  by  machining  or  filing,  since  final

lot

Z::s:ee:
J¢p -

A

DL I

AB

6 ©Ua

seal  could  be  damaged.   Maximum  torque  applied
to  the  tube  during installation  should  not  exceed
15  inch  pounds.

For  optimum  performance,  the  anode  line  should
make  good  rf contact  on  the  anode  area.

Soldered  connections  may  be  made  to the   anode
stud,   grid  or  cathode  terminals,  and  heater  con-
tact where  adequate  heat  sinking  and  good  solder-
ing  practices  are  followed  to  minimize  the  heat
applied to the  tube  and  the thermal  gradient across
the  metal  to  ceramic  brazed  areas.

DIMENsloNAL   DATA

DIM
lNCH ES M LLIMETEF}S

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

A I . I 25 I.210 28.58 50.73
a 0.865 21.97
D 0.782 0.822 19.86 20.88
F 0.475 I 2 .07
H 0.030 0-762

I 0.345 0.375 8.76 9.53
J 0.6cO 15.24
L 0.260 NOTE  e 6.60 Nolt e
P 0.752 0.792 NOTE e 19.10 20. I 2 NOTE e

Fi 0.655 0.665 NOTE d` 16.64 16.89 NcrTEd..b

T 0.213 0.223 NOTE  dJ) 5.41 5.66 NOTE d.b

U 0.315 0.325 roTE d. 8.cO 826 NOTE d,b

V 0.086 2.18
ELECTRODE  CONTACT AFtEA  DIMENSIONS

AB 0.695 0.775 NOTE  b III 17.65 19.68 NOTE  b
AC 0.860 I .046 NOTE  b 21.84 26.57 NOTE  b
AD 0.goo I.090 NOTE  b 20.32 27.69 NOTE  b

NOTES:

a.    Metric  eqLiivalents  to  the  nearest  .01mm  are  given  for  general
information  only  &  are  based  on  1   inch  =  25.4  mm.

b.    This  surface  shall   be  used  to  measure  Anode  shank  temperature.
c.    The  total   indicated  runout  of  the  Grid  contact  surface   (DIMS  AB  &

a)  and  Cathode  contact  surface  (DIMS  AC  &  U)  wi 11  not  exceed  .020.
This  measurement  is  made  with  the  gage  (J-21685)  screwed  on  the
Anode  thread  so  that  the  face  of  the  gage  makes  full  contact  with
the  Anode  contact  surface.  Bunout  is  then  measured  by  the  O.D.  of
the  gage  as  the  reference  surface.  The  total  indicated  runout  of
the  Cathode  contact  surface  using  the  Heater  contact  surface  as
the  reference  wil I  not  exceed   .012.

d.    Dias.  B,  T,  u  shall  apply  throughout  entire contact  area  as  defined
by  dims.  AB,  AC,   AD.

e.    This  surface  shall  not  be  used  for  clamping  or  locating.
{.     Electrode  Contact  Dims.  are  given  for  socket  design  &  are  not

intended  for  inspection  purposes.
a.    Thread  3/8-16  UNC-2A.
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TYPICAL

CONSTANT   CURRENT

CHARACTERISTICS

FOR    PULSE    0PERATloN

Ef     =    6.OV

PEAK    PLATE    CURRENT-AMPERES

PEAK    GfiiD   cuFmENT-AMPEREs

400                   800                 1200                 1600 2000               2400              2800

PLATE    VOLTAGE    (V) CURVE   #MA-2376
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400                  800                 1200                1600                2000               2400              2800

PLATE    VOLTAGE    (V) CUF}VE   #MA-2377
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Y-540

PLANAR    TFHODE

TECHNICAL    DATA

The Y-540 is  a  high  voltage planar triode especially designed  for switch
or  series  regulator  service,for  general purpose as  well  as  radar applications.
Being essentially  a  UHF  triode,  the  tube  capacitances and  inductances  are
small,   which   enhances   operation   in   the   nanosecond   region.   Other  note-
worthy   features   include   an   extended   grid-anode   insulator   making   10  kv
operation  at  sea  level  possible,  and  a  matrix  cathode  of  the  arc-resistant,
extended interface type.  The  tube exhibits  the  standard  features  of  a planar
triode,   such  as  high  transconductance,  high  mu,  and  high  cathode  current
capability,  coupled  with  great mechanical  strength,  permitting reliable oper-
ation  at  elevated  temperatures.

The  compact  ceramic/metal  construction  and  solder tabs  provided  on  grid, cathode-heater,  and
heater terminals make this  tube especially  suited  for ECM  and  other  switch  applications.  The  tube
is  small  in  size  and  light-weight.  The  cathode  is  an  indirectly  heated  disc  requiring  minimal
heater power.  These  are  all  factors of great importance  in  airborne  applications.

GENERAL  CHARACTERISTICSI

ELECTRICAL

Cathode:  Oxide Coated,  Unipotential
Heater:    Voltage     ......................................

Current,  at  6.3  volts    ..............................

Cathode  Heating  Time  .............................

Transconductance  (Average):
Ib  =   100  rnA     ..........

Amplification  Factor (Average):

(Cut-off) ?  ............
Direct Interelectrode  Capacitance  (grounded cathode)  2

Cin

Cout

®

Cgp...............................................

6.3

1.    Characteristics  and  operating  values  are  based  upon  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  (Eimac  Dwg.  #EC-043-919-0002).
When  the  cathode  is  heated  to the  proper  temperature  the  grid-cathede  capacitance will  increase  from  the  cold  value
by  approximately  1   pF due  to thermal  expansion  of  the  cathode.

3.    Measured  with  one  mi lliampere  plate  current  and  a  plate  voltage  of  1   kvdc.

(Effective4-1-74)     ©         1974     byvarian Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san     carlos     /    california     94070
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Y-540

MECHANICAL

Maximum  Overall  Dimensions:
Length.....,

Diameter....,
Net  Weight    ....,

Operating Position

1.56 in;  39.62    mm

0.785 in;  19.94   mm

0.56oz;    16.0   gin

•.......           Any

Maximum  Operating  Temperature:

CeramicAIetal  Seals   ..........................................           25ooC

Anode  Core  ................................................            250°C

Cooling    ...................    Conduction,  Forced  Air with  appropriate  heat  sink  adaptor  or  radiator

(Rad.   P/N    157254.   H.S.P/N   SK-3020)

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Min.          Max.

Heater:Currentat6.3volts  .................................         1.20        1.40    A

CathodeWarmupTime   .....................................              60         ---see.

Maximum  lnrush  Current    ...................................---         10.0    A

Interelectrode  Capacitancet  (grounded cathode connection)
Cin      ..............................................---          10.5    pF

Cout  ..............................................---         0.06    pF

Cgp    ........................,...............,.....---          1.65    pF

1.    Capacitance   values   are  for  a  cold  tube  as  measured  in  a  special  shielded  fixture  (P/N  EC-043-919-0002)  in  accord-
ance  with  Electronic  Industries  Association  Standard  RS-191.

PULSE  MODULATOR  AND  PULSE  AMPLIFIER
SERVICE

ABSOLUTE  MAXIMUM  RATINGS

DC   PLATE  VOLTAGE    ...........           10    KILOVOLTS
PEAK  PLATE  VOLTAGE  ..........          12     KILOVOLTS

DC  GRID  VOLTAGE      ...........- 150    VOLTS

INSTANTANEOUS  PEAK  GF`lD-CATHODE  VOLTAGE
Grid  negative  to  cathode    ......- 750    VOLTS
Grid  positive  to  cathode     ......       150   VOLTS

PULSE  CATHODE  CURF}ENT       ......        7.5    AMPERES

DC  PLATE  CURF`ENT     ...........        150    MILLAMPEPIES

DC  GRID  CURBENT    ............           45    MILLAMPEF`ES

AVERAGE  PLATE  DISSIPATION
Conduction  and  Convection  Cooling
Forced  Air  Coolingl  ..........

GF}lD   DISSIPATloN    ............

PULSE   DURATION  2   ............

CuT-OFF  Mu     ................

DUTY  2   ..............    `    .....

1.    Only  with  Radiator   #157271   attached   with  heat con-
ducting  grease  such  as  lnsulgrease  Srfe41   (G.E.).

2.    For  applications   using   longer   plus  duration   and/or
higher  duty  cycle  consult  the  nearest  Varian  Elec-
tron  Tube  &  Devices  F i e I d  Office,  or  the  Pr od u ct
Manager,   EIMAC  Division  of  Varian,  Salt  Lake  City,
Utah.

APPLICATloN

For  general  application  information  please  refer to
the  Planar Triode  Operating Instruction Sheet. The
operating instructions  should  be  consulted  prior to
the  designing  of  new requirements  around  the

above  tube  type.   F`or  unusual  and  special  appli-
cations  consult  the  nearest Varian Electron Tube
F`ield  Office,   or  the  Product  Manager,  EIMAC  Div-
ision  of Varian,  Salt  Lake  City,  Utah.

a
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NOTES :

I.   Ref.   dimensions   a.re   for  infol.nation
only  &  are  not  req'd   for  inst)ec-
tion  purposes.

2.    (*)   contact   surfac`e
3.   Anode   flange   is   for  electric`al

c`ontact.   Stud  is  for  heat  transfer.
Ll.   Metric`   equivalents  to  the  nearest

Inn.   are   for   information  only  &  a,re
based  on   i   inch=   25.hmm

A

Ll
I

xl

a

Efi

3

DI.(NSIO*S        IW       lllLl|ET[l.     I          Ol.(N.IO.S       I.       lNcl.[.

M'N. MAX. f'EE DIN. MIN. M^X. EF.

28 . h 5 29 . h6 A 1.120 i.160

|h.h F .570
6.10 6.8 G .2ho . 2rl o

i.02 H .Oho

10 .16 J .Loo
6.60 L .260

13.8L |Ll . h8 M .5h5 .570

19 . 69 |9 . Qh P • I I c-` .785

16 . 76 R .660

5.5h T •

8.13 U .320

1.78 2.79 X .070 .110
2.29 Y .090

6.10 8.18 Z .2Lo .322 ( flat )

22 . 86 23 . 88 AA .900 .  9 L[ 0

Zo::I:::h(:T)JF_2A

3   Holes
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TYPICAL   CONSTANT   GRID   VOLTAGE   CHARACTEF`[STICS

FOR    PULSE    OPERATION                     Ef     =    6.3V

PEAK    PLATE    CUF{FZENT   -AMPERES                               ----PEAK    GF)ID    CURRENT   -AMPEF!ES

2                  3                 4                 5                  6                  7                  8                  9                 10               11                12

PLATE    VOLTAGE    (kv) CURVE   #MA-2664

4



TYPICAL   CONSTANT   PLATE   CURF}ENT   CHARACTERISTICS

NEGATIVE    GRID    REGloN                     Ef     =    6.3V

CURVE   #MA-2397

0             1             2             3            4             5             6             7             8             9            10           11            12

PLATE   VOLTAGE    (kv)
5
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TE0l"ICAL   IIATA

The  Y654  is  a  miniature  ceramic/metal  rugged  planar  triode  for
advanced  airborne,   ground,  and  space  applications  up  to  3.0  GHz.

The  Y654  may  be  used  as  an  amplifier,  oscillator,  or  frequency
multiplier in the  C-W mode,  grid-  or plate-pulsed mode,  as  well  as  a
modulator  or  regulator  tube.   In  addition  to   the  low  interelectrode
capacitance,   high   transconductance   and   amplification   factor  the
Y654  has  an  arc-resistant  cathode  to  assure  stable,   reliable,   and
long-life  operation  under  adverse  conditions,  and  a  specially  sup-

ported  grid  structure.
The  Y654  is  supplied  without  radiator  and  may  be  conduction,

convection,   heat   sink,   or  liquid  cooled.   Radiators   for   forced  air
cooling,  as  well  as  heat  sink  adaptors,  permitting  an  anode  dissi-

pation up  to 300 watts,  can  be furnished on  separate  order.

GENERAL  CHARACTERISTICSI
ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:   Voltage        .........,......................

Current,  at  6.3  volts    ............................

Transconductance  (Average):

(200  rnA/cm2)     ................................

Amplification  Factor  (Average)       ......................

Y654

PLANAF`   TRloDE

HIGH    MU

6.3

I)irect Interelectrode  Capacitance  (grounded  cathode) 2
Cin    ...............................................                         9.75    pF

Cout     ..............................................                      0.065     pF`  maxo

Cgp  ...............................................                         1.05    pF

Cut-off  Bias3 ......................,....................- 20    V

Frequency  of  Maximum  Rating:
CW    ...............................................                         2500     MHz

Plate  or  Grid-Pulsed  ....................................                     3000    MHz

1.    Characterist'ics   and  operating  values   are   based  upon  performance  tests.  These  f igures  may  change  without  notice
as   the   result   of   additional  data  or  product  refinement.  EIMAC  Division  of  uar.lan  should  be  consulted  before  using
this  information  for  f inal  equ.ipment  design.

2,    Capacitance  values   for   a   cold   tube   as   measured  in  a  special  sh.ielded  fixture.  When  the  cathode  is  heated  to  the

proper   temperature,   the   grid-cathode   capacitance  will    increase   from  the   cold  value  by  approximately  1  pF  due  to
thermal  expansion  of  the  cathode.

3.    Measured  with  one  mi lliampere  plate  current  and  a  plate  voltage  of  1   kvdc.

MECHANICAL

Maximum  Overall  Dimensions:

Length       ..........................................        1.370  in;   34.75    mm

Diameter ..........................................        0.785  in;   19.94     mm

(Effective6-30-75)       ©     1974,1975   by  varian Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    sam    carlos    /    california    94070



@
Net  Weight    ....

Operating Position
Maximum  Operating  Temperature:

Ceramic/Metal  Seals  ......
Anode  Core  ............

Cooling.....

Terminals....

ENVIRONMENTAL

Shock,  11  ms,  non-operating   ...........

Vibration,  operating,  all  axes  55  to  500  Hz   .
Altitude,  max  (in  a  suitably designed  circuit)

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Heater   Current at  6.3  volts    ..........,

Cathode  Warmup  Time   ..............,

.        0.56oz;16.0    gin

•.........        Any

..........  250OC

.........   250OC

.  Conduction,  convection,  forced  air,  or  liquid

...................     Coaxial  special

Interelectrode  Capacitancel(grounded  cathode connection)
Cin.............,........,.....................'

Cout..................'.........................

Cgp.............................................

..         60G

..          10G

70'000  ft.

Min.             Max.

1.20          1.40    A

60           ---    sec.

8.5          11.0    pF
---0.065   pF

0.90         1.20    pF

1.    Capacitance  values   are  for   a   cold   tube   as  measured  in  a  special  shielded  fixture.  When  the  cathode  is  heated  to
the   proper  temperature,   the   grid-cathode   capacitance  will  increase  from  the  cold  value  by  approximately  1   pf  due
to the thermal  expansion of the  cathode.

GRID  PULSED  OR  PLATE  PULSED  AMPLIFIER

OR  OSCILLATOR

ABSOLUTE  MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE(grid  pulsed)..           8000    VOLTS

PEAK  PuLSE  PLATE  VOLTAGE

(plate  pulsed)     .............       10,000    VOLTS

DC  GBID  VOLTAGE   ...........- 200    VOLTS

INSTANTANEOUS  PEAK  GFUD-CATHODE  VOLTAGE

Grid  negative to  cathode    .  .
Grid  positive  to  cathode .   .  .

PuLSE  PLATE  CURFIENT     ....

PULSE  GRID   cuFmENT    .....

AVERAGE  PLATE  DISSIPATION

Forced  Air  Coo|ingl   ......

GRID   DISSIPATION   (Average)

FBEQU ENCY  ...........

PULSE  DURATION  2   .......

DUTY   FACTOF{2.   .   .

-750   VOLTS

150    VOLTS

6.0    AMPEF`ES

2.5    AMPERES

300   WATTS
1.5    WATTS

3.0    GHz

6.0   HS

. 00 33

OPERATING  CONDITIONS  IN   REPF}ESENTATIVE

APPLICATION

GFuD   PuLSED  AMPLIFIEF`

Frequency.............

Heater  Voltage  ......
DC   Plate  Voltage    ........

DC   Grid  Voltage  .........

Peak  Video  Plate  Current   .   .  .
Plate  Eff iciency    .........

Pulse  Drive  Power  (approx.)    .
Useful  Power  Output  (approx.)
Gain...........,....

Duty   Factor   ............

1.    Using   one   of   the   EIMAC   radiators   shown   on   the
cool ing  curves.

2.    For   applications   using  longer  pulse  duration  and/
or   higher   duty   cycle   consult  the   nearest    Varian
Electron   Tube   &   Devices   Field  Off ice,  or  the  Pro-
duct  Manager,  EIMAC  Division  of  varian,  Salt  Lake
City,  Utah.

2

a

H\-



y654   @

3

A

+

+

PULSE  MODULATOR  AND  PULSE  AMPLIFIER
SERVICE

ABSOLUTE  MAXIMUM  PATINGS:

DC  PLATE  VOLTAGE   ......       10,000    VOLTS
PEAK  PLATE  VOLTAGE  .....       12,000    VOLTS

DC  GF}lD  VOLTAGE   .......- 150    VOLTS

INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE
Grid  negative  to cathode    ..           -750   VOLTS
Grid  positive  tocathode     ..              100   VOLTS

PULSE  CATHODE  CURRENT..                9.0    AMPEPIES

DC   PLATE  CURRENT     ......                190    MILLIAMPEBES

AVERAGE  PLATE  DISSIPATION
Forced  Air  Cooling  1 ......

GRID  DISSIPATION   (Average)  .
PuLSE  DURATION2........

CUT-OFF  Mu     ...........

300   WATTS
1.5    WATTS
6.0   HS
90

1.    Using  one   of  the   EIMAC   radiators   shown   on  the
cool ing  curves.

2.    For  applications  using  longer  pulse  duration  and/
or   higher  duty   cycle  consult  the   nearest   Varian
Electron   Tube   &  Devices  Field  Off ice,  or  the  Pro-
duct  Manager, EIMAC  Division  of  Varian,Salt  Lak.e
City'  utah.

CW  RF  POWER AMPLIFIER  OR OSCILLATCH

ABSOLUTE  MAXIMUM  F}ATINGS:

DC  PLATE  VOLTAGE   ......,        7500    VOLTS
DC  GRID  VOLTAGE   ........- ZOO    VOLTS

INSTANTANEOUS  PEAK  GFuD-CATHODE  VOLTAGE
Grid  negative  to  cathede    ...- 400    VOLTS
Grid  positive  tocathode     ...             30   VOLTS

DC  PLATE   CURF}ENT     .......            300    MILLIAMPERES

DC   GBID   CUPIFiENT        .......                45     MILLIAMPERES

AVEF}AGE  PLATE  DISSIPATION
Forced  Air  Coolingl ............        300    WATTS

GPID   DISSIPATION   (Average)     ......          1.5    WATTS

1.    Using  one  of  the   EIMAC   radiators   shown   on  the
cooling  curves.

AP PL IC ATI 0N

COOL/IVG   -   The  Y654 can  be  cooled  by  conduc-
tion,    convection,   forced   air,   or   liquid   cooling.
The  tube  is  designed  to  permit  high-temperature
operation   up  to  the   limit   indicated.   However,  if
long  life  is  the  prime  objective,  tube terminal and
seal   temperatures   should   be   kept   well  below
250°C.  If  forced  air  cooling  is  provided,  auxiliary
air  flow,  apart  from  the  air  flowing  thru  the  radia-
tor,  should  be  provided  to  cool  the  tube  envelope
and  other  tube  terminals.  Some  conduction  cooling
is   always   provided   thru   the   contact   terminals.
However,    these   terminals    usually   exhibit   poor
heat  transfer,  often  having   a  temperature  gradient

across  them  as  high  as  50°C.  Cooling curves  are

given  for  four  standard  radiators  which  are  suit-
able  for  use  with  the Y654.   Special  cooling  de-
signs  are  available  upon  request.

F`or  unusual  operating  conditions  contact  the
nearest  Varian  Electron Tube  and  Devices  F`ield
Office  or  the   Product  Manager,  EIMAC  Division
of Varian,  Salt  Lake  City,  Utah.

For    general   operating    information   refer   to
EIMAC  bulletin  #15,  "Operating  Data  for  Planar
Triodes . ' '
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TECHNICAL    DATA

i`i¥J.F*;i;'--        .

The   8941   is  a  planar  triode  of  ceramic/metal  construction de-
signed  for  use  in  airborne,  ground  and  space  applications  as  a  grid
or   plate   pulsed   osci.Ilator,    amplifier,   or   frequency   multiplier    at
frequencies  up  to  2o0  GHz.  The  extended  grid  to  cathode  insulator

permits  reliable operation  in  some  applicatj.ons  to  12  Kvt. The other
special   features   of   this  tube  include  high  transconductance,  high
mu    and   high   current   capability   from   an   arc-resistant,   extended
interface matrix  cathode.

The  tube  is  normally  supplied  without  radiator  and  may  be  con-
duction,   convection,  heat  sink  or  liquid  cooled  such  as  immersion
in   an   insulating  medium   (eg.   FC-75).   Radiators   for  forced-air
cooling as  well  as  heat  sink  adapters  permitting anode  dissipations
up  to 750  watts  are  available  as  separate items.

8941/Y690

PLANAR   TRloDE

The  Y-690  is  an  8941  which  has  been  specially processed  for series  regulator  and  switch  tube

service   and  will  operate  in  some  applications  to   15  KVT .  Solder  tabs  are  available  on  special
request permitting  attachment of flying leads  for  grid,  cathode  and heater connections.

GENERAL  CHARACTERISTICSL

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:  Voltage       ......................

Current,  at  6.3  volts  ...............

Transconductance  (Average):
Ib  =   160  rnA      .........................

Amplification  Factor  (Average):     ..............

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

Cout..............

Cgp...............

Cut-off  Bias3 ...........

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

Plate  or  Grid-Pulsed  ....

6.3  ±  0.3    V

2.25    A

75   mmhos
200

2000   MHz
2000   MHz

1.    Characteristics   and  operating   values   are   based   upon   performance   tests  and  environmental   conditions.  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.  When  the  cathode  is  heated  to
the  proper  temperature,   the  grid-cathode  capacitance  wi 11   increase  from  the  cold  value  by  approximately  2  pF  due
to  thermal  expansion  of the  cathode.

3.    Measured  with  one  milliampere  plate  current  and  a  plate  voltage  of  1   kvdc.

(Effective  10-15-75)     ©     1975  by  varian Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    sam     carlos    /     california     94070



@ 8941/Y690

MECHANICAL

Maximum  Overall  Dimensions:
Length
Diameter.......................................

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

Operating  Position   ...................................

Maximum  Operating  Temperature:

Ceramic/Metal  Seals  ................................

2.235in;    56.77    mm

1.365in;    34.60   mm

1.96oz;           56    gin

•.........    Any

.........   250OC

Cooling   ...........................        Conduction,  convection,liquid  or   forced  air

ENVIRONMENTAL

Shock:   11  ms,  non-operating   ..............

Vibration:  Operating,  All  Axis     ...........

Altitude;  max.,  in suitably designed  circuit  .  .  .

RANGE  VALUES  FOR  EQUIPMENT  DESIGN                                                                                                       Min.          Max.

Heater:  Current  at  6.3  volts    .................................    2:fi5-    2.T5ITA

CathodeWarmupTime   .....................................         90           ---see.

Interelectrode  Capacitancel (grounded cathode  connection)
Cin   ...............................................      12.5         16.5    pF

Cout    ..............................................---         0.11    pF

Cgp  ...............................................         2.0           3.OpF

1.    Capacitance  values   for   a   cold  tube   as  measured   in  a  special  shielded  fixture.  When  the  cathode  is  heated  to  the

proper  temperature,   the   grid-cathode   capacitance   wi ll   increase  from   the   cold value  by  approximately  2  pF  due  to
thermal  expansion  of the  cathode.

GRID  PULSED  OR  PLATE  PULSED  AMPLIFIER
OR OSCILLATOR

ABSOLUTE  MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE  (grid  pulsed).   .     10,000    VOLTS
PEAK  PULSE  PLATE  VOLTAGE

(plate  pulsed)    .............      12,000    VOLTS
DC  GRID  VOLTAGE  ...........- 350    VOLTS
INSTANTANEOUS  PEAK  GPID-CATHODE  VOLTAGE

Grid  negative to  cathode    .  .
Grid  positive  to  cathode     .  .

PULSE  PLATE  CUF}F}ENT     ....

PULSE  GRID  CURRENT   .....

AVEPIAGE  PLATE  DISSIPATION
Forced  Air  Cool ing 1    .....

GRID  DISSIPATION   (Average)
FREQUENCY............

PULSE  DURATION  2   .......

DUTY   FACTOF12     .........

...- 750    VOLTS

...             175    VOLTS
12    AMPERES

...               3.0    AMPEF`ES

...             750    WATTS

...              2.0    WATTS

...              2.0    GHz

•..              6.O    pe
.... 0033

1.    Using  EIMAC  radiator  PN  158096.

2

Operating  Conditions  for  8941   in  representative
a pp I i cat i ons :

Cathode  Biased,  rf
Pulsed  Amplifier3

Frequency........I

Heater  Voltage  .......
DC  Plate  Voltage   ....,
DC  Grid  Voltage     .....
Peak  Video  Plate  Current
Peak  Video  Grid  Current
Useful  Power  Output   .  .  <
Pulse  Duration   .......

Duty  Cycle   ........,
Gain............,

Bandwidth..........

Grid  Pulsed
Amplifier

1090

6.3
5000

-60
4.0
.75a

10.0   kw(peak)
3.0  ps

0.001
12.0    dB
---     MHz

2.    For  applications   using  longer  pulse  duration  and/or
h i g h er duty  cycle  consult  the  n earest  Varian  Elec-
tron  Tube  &  Device  Field  Off i ce,  or  the  Produ ct
Manager,  EIMAC  Division  of  Varian,  Salt  Lake  City,
utah.

3.   No gate  pulse  used.

r\
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PULSE  MODULATOR  AND  PULSE  AMPLIFIER
SERVICE   (Type  Y-690)

ABSOLUTE  MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE  ......        15,000    VOLTS

PEAK  PLATE  VOLTAGE  .....        18,000    VOLTS
DC  GFHD  VOLTAGE     ......- 350    VOLTS
INSTANTANEOUS  PEAK  GRID-CATHODE  VOLTAGE

Grid  negative  to  cathode..             -750   VOLTS
Grid  positiveto  cathode   ..               100    VOLTS

PULSE  CATHODE  CUF`RENT.   .                     16    AMPERES

DC   PLATE  CUBPIENT     ......                  600    MILLIAMPEF}ES

AVEF}AGE  PLATE   DISSIPATION
Forced  Air  Cooling'1    .....

GBID  DISSIPATION   (Average)
PULSE  DURATION  2  .......

DUTY   FACTOF}2     .........

CUT-OFF  MU    ...........

750   WATTS
2    WATTS

6.0   HS
. 0033

90

1.    Using  EIMAC  radiator  PN  158096.
2.    For  applications  using  longer  pulse duration  and/or

h i g h e r duty  cycle  consult the  nearest  Varian  Elec-
tron  Tube  &  Device  Field  Off i ce,  or  the  Product
Manager,  EIMAC  Division  of  Varian,  Salt  Lake  City,
Utah.

APPLICATION

F`or     general    application    information    please
refer  to  the   Planar  Triode   Operazing  Instruction
Sheet.  The  operating  instructions  should  bt  con-
sulted  prior  to  the  designing  of  new  requirements
around    the   above   tube   type.    For   unusual   and
special   applications   consult   the   nearest   Varian
Electron  Tube  Field  Office,  or  the  Product  Man-
ager,  EIMAC  Division  of  Varian,  Salt  Lake  City,
Utah.

The   cathode   and   grid   flanges   should   not  be
altered  in any way  such  as  be machining or filing,
since  the  final  seal  could  be  damaged.  Maximum
torque     applied    to    flanges    during   installation
should not  exceed  15  inch pounds.

For   optimum   RF   performance,   the   anode   line
should  make  good  contact  on  the  anode   area  in-
dicated on  the  outline  drawing.

Soldered    connections    may    be    made    to   the
anode   stud,   grid  or  cathode  flanges,   and  heater
contacts   where   adequate   heat   sinking  and   good
soldering  practices  are  followed  to  minimize  the
heat  applied  to  the  tube  and  the  thermal  gradient
across    the   metal   to   ceramic   brazed   areas.   If
forced  air  cooling  is  provided,  auxiliary  air  flow,
apart   from   the   air   flowing  through   the  radiator,
should  be  provided  to  cool  the  tube  envelope  and
other  tube  terminals.   Some  conduction  cooling  is
always    provided   through   the   contact   terminals.
However,    these    terminals   usually   exhibit   poor
heat  transfer,  often  having  a  temperature  gradient
across  them  as  high  as  50°C.
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AIF}    COOLING    DATA    FOR    8941
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-COWLING        DETAIL-

1-Inlet      Air    at    20°c

2.Llse      Radiator      No.158096(Copper-Pin)     in

Cowling     as      shown.

3.Temp.    measured     at   Anode   Cup-plate

Insulator    Seal   .

4.Describes        Typical       MAX.     CW     Operating

Point  -

":11

l[J

H
./

A[
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COOLING    DATA    FOFZ    8941    IN    FC    75    DIELECTRIC    COOLANT

MA-260l

H

I,

QO
<6`

NOTE4

II

ilo!EI

10lLJ5Z

0                  loo              ZOO              BOO             400             500              600              700              800             900

PLATE    DISSIPATION,   WATTS

NOTES:

USE  F`ADIATOF"58096  (Copper  -Pin)                           5.    MAX.  CW  BATING  -CONTACT  PLANAPI  MGF}.
TUBE  AXIS  VEBTICAL  IN  LIQUID.                                         EIMAC,  SLC  ON  INTEF"EDIATE  OP  HIGHEB
LIQUID  AMBIENT  TEMPEF`ATUBE  40°C.                            POWEFIS  THAN  SHOWN.
TUBE  W/O  COOLEB STUD  COOLING  ONLY.            6.    SEAL  TEMPEPATUPIE  IS  MEASUF`ED  AT

PLATE  TO  ANODE  INSULATOF]  FLANGE
(SEE  'V.  ON  OuTLINE  DWG.)
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DIMENsloN AL    DATA

I)lM
NCHES M lLIMETEFIS

MIN. MAX. REF. MIN. MAX FIEF.

C 0500 0.6cO 1270 15.24
G 0635 0660 16 .  13 1676
H 0760 0.795 19.30 20.19
J 0905 0.960 2299 2438
K I.095 27. 8 I
L 1180 11260 29.97 32.00
M 0.300 0.375 7.62 952
P 0940 0.965 23.88 2451
R 0090 0110 229 2.79
S I.065 1085 2705 27.56
T 1345 1`565 34. I 6 34.67
V 0035 089
W 0.190 4.83
X 0760 0.815 19.30 20.70
AA (see note 2 . 3 ) 0710 '803
AB (see  no)e  2.3) I .OCX) 2540

NOTES :
i.   Ref.   Dims   .are  for

info  only  &  are  not
req'd  for  inspection
purpose s .

2.   Contact  Surface  Dims.
AA  &  AB  are   for  cavity
design  purposes  only
&  a.re  not  intended
as  inspection  criteria

3.   Contact  Surfaces  are
I   .030  around  dim.
indicated .

h.   TIE  of  Contact  Sur-
faces  are  specified
in  individual  Tribe
Electrical  Specs.

u
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TECHNICAL    DATA

The EIMAC  8163/3-400Z  is  a  compact power triode intended to  be used
as  a  zero-bias  Class-B  amplifier  in  audio  or  radio-frequency  applications.
Operation  with zero  grid bias  simplifies associated circuitry by eliminating
the   bias  supply.   In   addition,   grounded-grid  operation  is  attractive  since
a  power  gain  as  high  as  twenty  times  can  be  obtained  with  the  8163/
3-400Z  in  a cathode-driven circuito

GENERAL  CHARACTERISTICS 1

ELECTRICAL

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

Current      ...,.,....................   o   .

Amplification  Factor  (Average)   .............

Interelectrode  Capacitances  (Average),2 Grounded-Grid  Connection :
Cin..-.o...........

Cout     ....    a    .    .    a    .    a    .    ®    .    .    a

Cpk   .    .    '    o    .......    '    ®    .    ®    o

Frequency  for  Maximum  Ratings

7.1

4.1

0.1

110

8163
3-400Z

HIGH-MU

POWER    TF`10DE

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  accordance  with  Electronic  ln-
dustries  Association  Standard  F}S-191.

MECHANICAL

Base..................,

Basing.................,

Mounting  Position ..........,

Cooling................,

Heat-Dissipating Plate  Connector
Recommended  Socket    .......,
Recommended  Chimney    ......,

Maximum  Operating  Temperatures:
Plate  Seal .............,

Base  Seals   ...........-

Maximum  Over-All  Dimensions:
Height...............

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

Net  Weight (approximate)   .....

..........     5  Pin  Special

.........       See  Drawing

.  .    Vertical,  base  down  or  up
.     Radiation  and  Forced  Air
.     Supplied mounted  on  tube
....  a..          EIMACSK-410

.......          EIMACSK-416

225OC

200OC

.....         5.375In;136.5   mm

.` ....         3.562  In;  90.47    mm

70z;     198   gin

Printed  in  UDSoAo(Effective 8-15-74)    ©    1961,  1967,  1968,  1974   by  Varian
i-.desi#
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8163/3-400Z

RADIO  FREQUENCY  LINEAR  AMPLIFIER
GROUNDED-GRID,  class  a

MAX IMUM  F}ATI NGS :

DC  PLATE  VOLTAGE
DC  PLATE  CURRENT
PLATE  DI SS I PATI ON

GRID  DISSIPATION

4000   VOLTS
0.40   AMPERE
400   WATTS

20   WATTS

TYPICAL  OPERATION  (Single-Tone  Conditions)

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

Zero  Sig.  Plate  Currentl   ..........
Max.  Sig.   Plate  Current     ..........
Max.  Sig.  Grid  Current  1   ..........

Driving   Impedance     .............
Ftesonant  Load  Impedance  ....
Max.  Sig.  Driving  Power  1   .........
Peak  Envelope  Plate  Output  Power    .  .  .

TYPICAL  OPERATION  (Minimum  Distortion  Products)

Plate  Voltage      ,.............

Zero  Sig.  Plate  Currentl   ........
Single  Tone  plate  Current  .......
Single  Tone  Grid  Current  1 .......
Two  Tone  Plate  Current    ........
Two  Tone  Grid  Current 1    ........
Driving   Impedance     ...........

%Sx:nsa;ngt. gr::ji#:::ie :  :  : :  :  : :
Peak  Envelope  Useful  Output  Powerl

2000   Vdc
62   mAdc

400   mAdc
148   mAdc
265   mAdc

87   mAdc
112   ,a

2750  a
45W

445W
Intermcrdulation  Distortion  Products2..             -40   dB

TYPICAL  OPEPATION  (Minimum  Distortion  Products  at
1   kw  PEP  Input)

Plate  Voltage  .........
Zero  Sig.  Plate  Currentl   .  .
Single  Tone  Plate  Current  .
Single  Tone  Grid  Current  1.
Two  Tone  Plate  Current    .  .

..            2500   Vdc
73   mAdc

400   mAdc
142    mAdc

Two  Tone  Grid  Currentl ..........
Driving   Impedance     ............

Plesonant  Load  Impedance  ........
Peak  Envelope  Useful  Output  Power 1.
Max.  Sig.  Driving  Power  1.........

Intermodulation  Distortion  Products 2.

274   mAdc
82   mAdc

114n

3450  a
560W
44W

-35   dB

TYPICAL  OPERATION  (Minimum  Distortion  Products
with  Eb  =  1500  Vdc)

Plate  Voltage      ........

Zero  Sig.  Plate  Currentl  .   .
Single  Tone  Plate  Current  .
Single  Tone  Grid  Current  1.
Two Tone  Plate  Current
Two  Tone  Grid  Current  1  .  .
Driving   Impedance    .....
Resonant  Load  Impedance  ........
Peak  Envelope  Useful  Output  Powerl .
Max.  Sig.  Driving  Powerl     ........
Intermodulation  Distortion  Proclucts2 .

1.    Approximate  value.

2.   Approximate  value;   referenced  against  one  tone  of
a  two equal-tone  signal.

AUDIO  FREQUENCY  AMPLIFIER  OR  MODULATOR
Class a

MAXIMUM.BATINGS  (PER  TUBE):

DC  PLATE  VOLTAGE     ,
DC  PLATE  CuRF!ENT
PLATE  DISSIPATION      ,

GRID   DISSIPATION

1.    Approximate  value.

4000    VOLTS
0.40    AMPERE
400   WATTS

20   WATTS

TYPICAL  OPERATION   (Sinusoidal  Wave,  Two  Tubes,
Grid  Driven)

Plate  Voltage      .............
Grid  Voltage        .............

Zero  Sig.  Plate  Currentl   .......
Max.  Sig.  Plate  Current    .......
Max.  Sig.  Grid  Currentl    .......
Driving  Power 1  .............
Peak  af  Driving  Voltage(per  tube)1.
Load  Resistance,  Plate/Plate    .  .  .
Max.  Sig.  Plate  Output  Power  1.  .  .

RADIO  FREQUENCY  AMPLIFIER  0R  OSCILLATOR
Class C

MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE   .   .   .
DC   PLATE  CUF}FIENT     .   .   .
PLATE  DISSIPATION     .   .   .

GRID   DISSIPATION        ..   .

1.    Approximate  value.

4000   VOLTS
0.35    AMPEF}E
400   WATTS

20   WATTS

TYPICAL  OPEF!ATION

Plate  Voltage  .....

Plate  Current   .....

Grid  Voltage    .....

Grid  Current 1  .....

Peak  rf  Grid  Voltagel

Grid  Driving  Powerl
Plate  Output  Powerl

.......            3000   Vdc

333   mAdc
-75   Vdc

130   mAdc
187v

25W

730W
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- RADlo  FREQUENCY  AMPLIFIER,1
Plate  Mcrdulated,  Class  C

MAXIMUM  FiATINGS:

DC   PLATE  VOLTAGE    .........
DC   PLATE  CURRENT     .........

PLATE  D ISSI PAT I ON     .........

GRID   DISSIPATION         .........

3000   VOLTS
0.275    AMPERE

270   WATTS
20   WATTS

1.    Drive  modulation  is  required with  a  high-mu  triode.
2.    Approximate  value.

TYPICAL  OPEF`ATION

Plate  Voltage     .....

Plate  Current      .....

Grid  Voltage        .....

Grid  Current2    .....

Peak  rf  Grid  Voltage2.

Grid  Driving  Power2    .

Plate  Output  Power2    .

3000   Vdc

245   mAdc
-90   Vdc

100   mAdc

185v

18W

550W

NOTE:    ln   most   cases,   "TYPICAL   OPERATION"   data   are  obtained  by  calculation  from  publ  ished  characteristic
curves   and   confirmed   by  direct  tests.   No allowance  for  circuit  losses,  either  input  or  output,  has  been  made.  Ex-
ceptions  are  distinguished  by  a  listing  of  "Useful"  output  power  as  opposed  to  ``Plate"  output  power.  Values  ap-
pearing   in   these  groups   have   been  obtained   from  existing  equipment(s)  and  the  output  power  is  that  measured  at
the  load.

RANGE  VALUES  FOR   EQUIPMENT  DESIGN:

Filament  Current,   at  5.0  volts     a   .   .  .  a   a   a  a   ..........

Zero  Bias  Plate  Current (Eb  =  3000  Vdc)   ...........

Cut-Off  Voltage  (Eb  =  3000  Vdc,  Ib  =  1.0  mAdc)   .......

Interelectrode  Capacitance  (Grounded  Cathode Cormection)1
Cin..................................

Cout.......

Cgp........

Min.          Max.

.....            13.514.7

80         115
---- 25

Interelectrode  Capacitance  (Grounded  Grid  Connection) 1

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

APPLICATloN

MOUIVTJIVG   -   The  3-400Z  must  be  operated  ver-
tically,   base  up  or  down.  A  flexible  connecting
strap  should  be  provided  between  the  heat  dissi-
pating   plate   connector   and   the   external   plate
circuit,   and   the   tube   should   be   protected   from
severe vibration and  shock.

The   EIMAC  SK-410  Air-System  Socket   is  es-

pecially  recommended  for  mounting,   as  the  con-
tacting   clips  are  made  with  considerable  flexi-
bility   in   order   to   avoid   applying  undue   lateral
pressure  on  the  tube  pins,  to  avoid  the  possibil-
ity  of  damage  to  the  base  of  the  tube.  The  tube
should   always  be  inserted  or   removed   from  the
socket  with  a  straight-in  or  straight-out  motion,
and   "rocking"  the  tube  in  or  out  of  the  socket
should be avoided.

If   a   socket   other  than  the  EIMAC   SK-410  is
used,   it  should  be  ascertained  that  the  contacts
are   flexible   enough   so   they   do   not   apply  any
significant   lateral   force   against   the  tube  base
pins,  as  installed  or  during  insertion  or  removal,
to  avoid  the  possibility  of  catastrophic  damage
to the  glass tube base.

COOL/IVG   -   Forced-air   cooling   is   required   to
maintain  the  base  seals  at  a  temperature  below
200°C.  When  using the  EIMAC  SK-410  Air-System
Socket  and  SK-416  Chimney,  a  minimum  air  flow
rate  of  13  cubic  feet  per  minute  at  a  static  pres-
sure  of  approximately  0.13  inch  of  water  at  sea
level  is  required  to  provide  adequate  cooling  at
an   air   temperature  of  55°C.   At  higher  inlet  air
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temperatures,  higher  altitudes,  or  at  frequencies
above  30 MHz,the  air  flow  rate  must  be  increased
to   give  equivalent  cooling.   Cooling  air   must  be
supplied  to the  tube  even when  the  filament alone
is  on during  standby  periodso

CLASS-C  OPERAr/OIV   -   Although   specifically
designed  for  class-B  service,  the  3-400Z  may be
operated  as  a  class-C  power  amplifier  or  oscilla-
tor   or   as   a   plate-modulated   radio-frequency

power  amplifier.  The  zero-bias  characteristic  of
the  3-400Z  can  be  used  to  advantage  in  class-C
amplifiers   operating   at   plate   voltages   of  3000
volts  or  below  by  employing  only  grid-leak  bias.
If  driving  power  fails,  plate  dissipation  is  then
kept  to  a  low  value  because  the  tube  will  be  op-
erating  at  the  normal  static  zero-bias  conditions.

FILAMENT   OPERATION   -   The   rated   £±\ament
voltage    for   the   3-400Z   is   5.0   volts.   F`ilament
voltage  as  measured  at  the  socket,  must be  main-
tained   within  the   range  of  4.75  to  5.25  volts  to
obtain maximum  tube  life.

INTERMODULATI0N DISTORTION    -Typical
Operating   conditions   with   distortion   values   in-
eluded  are  the  result  of  data  taken  during  actual
operation  at  2  megahertz.  Intermodulation  values
listed   ar`e  those   measured   at   the   full   peak  en-
velope  power  noted.   As  the  driving  signal  level
is    reduced,.   distortion    products   remain   at   the
listed  value,  or  better,  below  original  peak  enve-
lope power  level.

/IVPUr  CJRCU/I   -   When  the  3-400Z  is  operated
as   a  grounded-grid  rf  amplifier,   the  use   of  a
resonant  tank   in   the   cathode   circuit   is  recom-
mended   in  order  to  obtain  greatest  linearity  and

power   output.   For   best   results   with   a  single-
ended  amplifier  it  is  suggested  that  the  cathode
tank   circuit  operate   at  a  "Q"  of  five   or  more.

HJGH    VOLTAGE   -   Normal    operating   voltages
used  with  the  8163/3-400Z  are  deadly,   and  the
equipment  must  be  designed  properly  and  opera-
ting   precautions   must   be   followed.   Design   ail
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.

INTERELECTRODE   CAPACITANCE   -The
actual   internal   interelectrode   capacitance   of  a
tube    is   influenced   by   many   variables   in   most
applications,   such   as   stray  capacitance   to  the
chassis,   capacitance  added  by  the  socket  used,
stray   capacitance   between   tube   terminals,   and
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  elim-
inates  any capacitance  reading  to  "ground".  The
test   is   performed   on   a  cold  tubeo   Other  factors
being equal,  controlling internal tube  capacitance
in  this  way  normally  assures   good  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    technical   data,    or   test   specifications,
normally   are   taken   in   accordance   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
layout   if  capacitance   values   are  highly  signifi-
cant in the  design.

SPECIAL  APPLICATIONS   -   1£  it  is  desired  to
operate  these  tubes  under  conditions  widely  dif-
ferent  from  those  given  here,  writ.e  to  Power  Grid
Tube   Division,   EIMAC   Division   of  Varian,   San
Carlos,   Calif.   94070  for   information   and  recom-
mendations.
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DIM ENSI0NAl   DATAnyI.1®
DIM

INCHES MILLIMETERS

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

A 4.875 5.375 125.8 136.5
a 5.562 90.47
D 0.740 0.760 18.80 19.30
E 0.655 0.665 16.13 16.89
F 3.937 4.437 loo.0 112.7

H 0.688 0.81 3 I 7. 47 20.65
J 2.500 63.50
K 0.937 23.80
L 600 GOO
M I.250 31.75
N 0.185 0.191 4.70 4.85 -
P 0.625 0.750 15.87 19.05

NOTES:1.BASE  PINS  N  A

SO  ALIGNED  THAT
THEY CAN  BE  FPEELY NSEF`TED  IN-
TO  A  GAGE  1/4"  THICK  WITH  HOLE

P
TBUE  CENTERS  BY  THE  GIVEN  DIM-ENSIONSL&M.u

BOTTOM      VIEW

2.    BEFEBENCE  DIMENSIONS  ARE  FOB  INFO
ONLY  AND  AF`E  NOT  F3EQulF3ED  FOF}
INSPECTION  PUBPOSES.
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3-500Z

TECHNICAL    DATA

The  EIMAC  3-500Z  is  a  compact power  triode  intended  to  be  used  as  a
zero-bias   Class-A82  amplifier  in  audio  or  radio-frequency  applications.
Operation  with  zero  grid  bias  simplifies  associated  circuitry  by  eliminating
the  bias  supply.  In  addition,  grounded-grid  operation  is  attractive  since  a
power  gain  as  high  as  twenty  times  can  be  obtained  with  the  3-500Z  in  a
cathode-driven  circuit.

GENERAL    CHARACTERISTICS  1

ELECTRICAL

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

Current,  at  5.0  volts    .  .  .
Amplification  Factor  (Average) ................
Direct Interelectrode  Capacitances  (grounded filament)2

Input........

Output.......

Feedback......

F¥=f?`=}

a             D]r;ncptultnt:r.e:e.C:r::e.?:P.a:i.t:n.c:: {¥:u.n::d. :r:d.):

Output...........................

HIGH-MU

POWER     TRI0DE

110    MHz

Feedback...........

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

1.    Characteristics  and  operating  values  are  based  upon  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.     In  Shielded  Fixture.

MECHANICAL

Maximum  Overall  Dimensions:
Length..............,

Diameter.............,

Net  Weight     .............,

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

Plate Seal
Base  Seals

Cooling    .  .  .
Base.,..,

•..           6.00in;  152.40  mm

...           3o44in;     87.33mm

7.Ooz;     198.5gm

.Vertical,   base  down  or up

...........             225OC

...........             200OC

.    Radiation  and  forced  air

........     5 Pin  Special

(Revised  11-1-73)   ©   1968,  1970,  1973 by  Varian Printed in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san    carlos    /    california    94070



3-500Z

Recommended  Socket  ..............

Recommended  Chimney     ............
Recommended  Heat-Dissipating Connector:

Plate......................

E,IMAC  SK-410

EIMAC  SK-406

.....       HR-6

RADlo  FREQUENCY  LINEAR  AMPLIFIER

CATHODE  DRIVEN
class A82

MAXIMUM   PIATINGS:

DC  PLATE  VOLTAGE   .
DC  PLATE  CUF}RENT    .
PLATE  DISSIPATION    .

GRID   DISSIPATION    .   .

4000    VOLTS
0.4    AMPEF`E

500    WATTS
20   WATTS

TYPICAL  OPEF`ATION   (Frequencies  to  110  MHz)
Class  A82,  Peak  Envelope  or  Modulation  Crest  Conditions

Platevoltage     .   .
Cathode  Voltagel.
Zero  Signal  Plate

Current2......
Single-Tone  Plate

Current,CW3/.4.
Tyvo-Tohe  Plate
Current....,

Single-Tone  Grid
Current2.....

1500    2000   2500   3000    3500    Vdc
0           0           0      tl0      +15   Vdc

65         95130         62         53    mAdc

400      400      400      400      400   mAdc

260      270      280      268      262    mAd6

130        130      120        108      108    mAdc

Two-Tone  Grid
Current2 .......        80          80        70          60        58    mAdc

Single-Tone  Power
Input   .........      600        80010001200     1400    W

Useful  Output  Power,
CworpEP  ......       330      500      600      740      890    W

F}esonant  Load
Impedance     .....    1600   2750   3450   4200    5000   a

lntermodulation  Distortion  Products5
3rdorder    ......- 46       -38       -33       -40       -40   db
5thorder    ......---------- 46        -45    db

1.    Zener  diode  positive  bias  used  at  plate   potentials  of
3  kv and  above.

2.    Approximate  value.

3.    Currents    listed    correspond    to    SSB,    or   "two-tone"
average  current at peak of signal  envelope.

4.    Single-tone  current  for  3500  Vdc  operation  may   reach
this   value  during   short   periods   of   circuit   adjustment
Only.

5.    Intermodulation     distortion     proc!ucts     are    referenced
against  one  tone  of  a  two  equal  tone  signal.

RADIO  FREQUENCY  POWER  AMPLIFIER

0R OSCILLATOR
GRID  DRIVEN .   CATHODE  DRIVEN
Class  A82 and  C  Telegraphy  or  FM
(Key-Down  Conditions)

MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE    .............
DC   PLATE  CUF`F{ENT     .............

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

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

4000   VOLTS
0.35    AMPEF}E

500   WATTS
20    WATTS

TYPICAL  OPERATION   (Frequencies  to  110  MHz)

Grid  Driven Cathode  Driven

Plate  Voltage  ..........
Grid  Voltage     ..........
Plate  Current   ..........
Grid  Current      ..........
Peak  rf  (Cathode)   (Grid)
Voltage............

Measured  Driving  Power   .  .  .
Plate   Input  Power    .......
Plate  Dissipation     .......
Useful   Output  Power    .....
Plesonant  Load  Impedance   .  .

3000   3500
0-75

350      300
115          115

3000   3500   Vdc
0      -75    Vdc

333      350   mAdc
108       118    mAdc

PLATE  MODULATED  RADlo  FREQUENCY  POWER

AMPLIFIER-GRID  DRIVEN
Class  C  Telephony  (Carrier  Conditions)

MAXIMUM  PIATINGS:

DC  PLATE  VOLTAGE  .
DC  PLATE  CUFIRENT   .
PLATE  DI SSI PATI ON1.

GRID   DISSIPATION2   .

3000    VOLTS
0.275    AMPERE

330   WATTS
20   WATTS

1.   Corresponds  to  500 watts  at  100%  sine-wave modu-
lation.

2.    Average,  with  or  without  modulation.

2.

TYPICAL  OPERATION   (Frequencies  to  30  MHz)

Plate  Voltage  .....................
Grid  Voltage    .....................
Plate  Current   .....................
Grid   Current 1  .....................
Peak  rf  Grid  Voltage 1 ................
Calculated  Driving   Power  .............
Plate   Input  Power   ..................
plate  Dissipation    ..................
plate  Output  Power   .................

1.    Approximate value.

a



3-500Z

L

AUDIO  FREQUENCY  POWER  AMPLIFIER  OR
MODULATOR
Class  A82,  Grid  Driven  (Sinusoidal  Wave)

MAXIMUM  FiATINGS  (Per  Tube):

DC  PLATE  VOLTAGE1 ............     4000    VOLTS
DC  PLATE  CURFiENT     ............          0.4    AMPERE

PLATE  DISSIPATION     ............         500    WATTS

GRID  DISSIPATION        ............            20    WATTS

1.    See  zero-bias  operation  in  Application  Section.
2.   Aprroximate  value.
3.    Per  Tube.
4.    Nominal  drive  power  is  one-half  peak  power.

TYPICAL  OPERATION   (Two  Tubes)

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

Grid  Voltage    .............
Zero-Signal  Plate  Current2 .....
Max.  Signal   Plate  Current  .....
Max.  Signal   Grid  Current2 .....
Peak  af  Grid  Voltages  .......
Peak  Driving  Power4  ........
plate  Input  Power   ..........
Max.  Signal   Plate  Dissipation   .  .
Plate  Output  Power   .........
Load  Resistance  (plate to  plate) .

NOTE:    TYPICAL  OPERATION  data  are  obtained  by  calculation  from  published  characteristic  curves  or  actual  measur-
ment.  Adjustment  of  the  rf  grid  voltage  to  obtain  the  specified  plate  current  at  the  specified  bias  and  plate
voltages  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  current.  The  grid  ourrent  which  results  when  the
desired  plate  current  is  obtained  is  incidental  and  varies  from  tube  to  tube.  These  current  variations  cause  no
difficulty  so   long  as  the  circuit  maintains  the  correct  voltage   in  the  presence  of  the  variations  in  current.  If
grid  bias  is  obtained  principally  by  means  of  a  grid  resistor,  the  resistor  must  be  adjustable  to  obtain  the  re-
quired  bias  voltage  when  the  correct  rf grid  voltage  is  applied.

RANGE  VALUES  FOR  EQUIPMENT  DESIGN

Filament:  Current  at  5o0  volts ....................

Interelectrode  Capacitancesl (grounded filament connection)
Input.................................

Output.................................

Feedback........,......................

Interelectrode  Capacitancesl (grounded grid  connection)
Input.................................

Min.        Max.

..13.5        14.7    A

•...........        6.510.0    pF

•...........---       0.18    pF`

•...........        4.2           5.2    pF

•...........         6.510.OpF

•...........        4.2           5.2pF

---       0.18   pF

............          90          180    mAdc

Output...............

Feedback.............

Zero  Signal  Plate  Current:

(Ec  =  Ovdc,  Eb  =  2500  V.dc)  .
1.     In   Shielded   Fixture.

AP P L I CAT I 0 N
MECHANICAL

A/OOwTJIVG   -   The     3-500Z     must     be    operated
vertically,   base  up  or  down.  A   flexible  connect-
ing   strap   should   be   provided   between   the   heat
dissipating plate  connector and  the  external  plate
circuit.    The  tube  must  be  protected  from  severe
vibration and  shock.

SOCKET   -    The      EIMAC      SK-410     air     system
socket  and  SK-406  chimney  are  recommended  for

use   with   the   3-500Z.   When  a  socket  other  than
the  SK-410  is  used,  provisions  must  be  made  for
equivalent  cooling  of the  base,  the  envelope,  and
the plate  lead.

If   a  socket   other  than   the   EIMAC   SK-410  is
employed,     the    user   must   assure   himself   that
lateral   pressure  is  not  applied   to  the  tube  pins
and  base  seal.  Otherwise damage to  the  tube may
result .

3.



3-500Z

CAUTloN-GLASS      IMPLOSI0N    -   The     E"ALC
3-500Z  is  pumped  to  a  very  high   vacuum,  which
is  contained  by  a  glass  envelope.  When  handling
a  glass  tube,  remember  that  glass  is  a  relatively
fragile   material,    and    accidental   breakage   can
result  at  any  time.  Breakage  will  result  in  flying

glass  fragments,  so  safety  glasses,  heavy  cloth-
ing,    and    leather    gloves    are    recommended   for
protection.

COOLJIVG   -   Forced-air    cooling   is   required   to
maintain   the  base  seals   at  a   temperature  below
200°C,  and  the  plate  seal  at  a  temperature  below
225°C.    Air-flow    requirements    to    maintain   the
above  maximum  temperatures  are  tabulated below.
(For operation  below  30 MHz)

Base- to-Anode  Air  Fl OW

Anode Air Pressure
Dissipation Flow Drop

(Watts) (CFM) (inches-WC)

300 6.6 .023

400 10.3 •052
500 13.0 .082

The    anode   of  the   3-500Z  operates   at  a  visibly
red   color   at   its   maximum   rated   dissipation   of
500 watts.

In     all   cases,   air   flow   rates   in   excess   of  the
minimum     requirements    will    prolong    tube    life.
NOTE:   Two   3-500Z  tubes  in   a   single  amplifier,
chassis   mounted,   may   be  adequately   cooled  by
use   of  a   fan   so   mounted   as   to   pressurize  the
space   below   the  sockets.   F`ans  suitable  for use
at  or  near  sea  level  are  Pamotor  Model  2000,  or
Model  6500.  The  Rotron  "Spartan"  fan  (3200  rpm)
is  also  suitable,  as  is  a  #3,  3-inch  squirrel  cage
blower (3100 rpm).

In  all  cases,  the  only  criteria  of  proper  cool-
ing   is   the   temperature   of  the   tube   seals.   Tube
temperatures   may   be   measured   with   the   aid   of
temperature    sensitive    paint,    spray,   or   crayon.
Suitable  products  are  manufactured  by  the  Tempil
Division,   Big  Three   Industrial   Gas  &  Equipment
Co.,  Hamilton  Blvd.,  So.  Plainfield,  N.I.  07080.

ZERO-BIAS   OPERATION   -   Operation   at   zero-
bias  is  not  recommended  with  plate  voltages  over
3000   since   plate   dissipation   may   be   exceeded.
A  zener  diode  placing  positive  bias  on  the  cath-
ode  or. other  constant  voltage  source  may  be  used
to  reduce  zero  signal  plate  current  at  plate  po-
tentials  over 2500  volts.

4.

CLASS-C   OPER4rJOIV   -   Althouch   specifically
designed  for  linear  amplifier  service,   the  3-500Z
may  be  operated  as  a  class-C  power  amplifier  or
oscillator or  as  a  plate-modulated  radio-frequency
power  amplifier.   The  zero-bias  characteristic  of
the  3-500Z  can  be  used  to  advantage  in  class-C
amplifiers   operating   at   plate   voltages   of   3000
volts   or   below   ky   employing   only   grid-resistor
bias.   If  driving  power  fails,   plate  dissipation  is
then  kept  to  a  low  value  because  the  tube  will  be
operating   at   the   normal   static  zero-bias   condi-
ti on s .

ELECTRICAL

F[LAMENT   OPERATION   -   The   rated   filament
voltage    for   the   3-500Z   is   5.0   volts.   Filament
voltage,  as measured at the  socket,  must be main-
tained  within  the  range  of  4.75  to  5.25  volts  to
obtain  maximum  tube  life.

CAUr/OIV-H/GH   VOLTAGE   -   Operating   voltage
for   the  3-500Z  can  be  deadly,  so  the equipment
must  be  designed  properly  and  operating  precau-
tions  must  be  followed.  Design  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    the    primary    circuits    of   the

power  supply  and   to  discharge  hich  voltage.  cap-
acitors   whenever   access   doors   are   opened.   In-
terlock    switches    must    not    be    bypassed   or
"cheated"  to  allow  operation  with  access  doors

open.    Always    remember    that   HIGH   VOLTAGE
CAN  KILL.

iNTERMODULATION         DlsTORTION   -Typ.ical
operating   conditions   with   distortion   values   in-
eluded  a.re  the  result  of  data  taken   during  actual
operation  at  2  megahertz.   Intermodulation  values
listed  are  those  measured  at  the  full  peak  envel-
ope  power noted.

INPUT  CIRCUIT   -   When  the  3-500Z  Ls  operated
as    a   grounded-grid    rf   amplifier,   the   use   of  a
resonant   tank   in   the   cathode   circuit   is   recom-
mended  in  order  to  obtain  greatest  linearity  and
power   output.   For   best   results   with   a   single-
ended  amplifier  it  is  suggested  that  the  cathode
tank  circuit operate  at a  Q  of two  or more.

SPEC/AL   APPLJCAr/OIVS  -  If  it  is  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,    California    94070
for infomation and  recommendation.



3-500Z

3-500Z  OUTLINE  DRAWING  AND  PIN  CONNECTIONS

r I

©

E

I

t

IlF?

Dl MENsloN AL   DATA

DIM
lNCHES MILLIMETEFIS

MIN. MAX. F'EF. MIN. MAX. REF.

A 3.438 8733
a 0.550 0.365 8.87 9.27
C 0.528 0.359 8.33 9.12
D 4.844 123.04
E 5.500 6,coo 139.70 152.40
F 0.625 0.750 15.87 1905
G 0.688 0.8'2 I 7.48 20.62
H 0.gce 23.01
J 2.5cO •^.
K 30OTYP 30OTYP
L 0.185D 0.19lD 4.70 4.85
M I.25cO 31 .75D

NOTE

BASE  PINS ®

THEY   CAN    BE   FREELY    INSEFtTED    INT0

A   GAUGE   %'"    THICK   WITH    HOLE   DIA'S

0F   .204   LOCATED   0N   TRUE   CENTERS

BY  THE   GIVEN   0lMENsloNS  ®  &  ®

5
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3-500Z

TYPICAL     CATHODE     DRIVEN     (GROUNDED
GRID)   AMPLIF`IER   CIRCUIT   FOR   TWO   3-500Z
TUBES

C-1 --250  pF,  4.5  kv  (Johnson  154-16).
C-2--1100   pF,   3   section.   Jackson   Bros.   LE-3-

4595-380.     (M.     Swedgal,     258    Broadway,
N.Y.  10007).

C-3--500    pF,    2.5    kv   mic`a.    Sangamo   H-5347.
C-4--.001  HF,  5  kv.  Centralab  858S-1000.
C-5,  C6--500  pF,10  kv,  TV  "door  knob"  cap-

acitor.
C-7   thru   C-10--.01   HF,   600V   ceramic  capacitor

(Centralab  DD-103).
C-11,   C-12--.01   HF,   1.6   kv   ceramic   capacitor

(Centralab  DD16-103).
C-13,    C-14--.01    pF,    600V    ceramic   capacitor

(Centralab  DD-103).
C-15   thru    C-17--.01    HF`,1   kv   mica   capacitor

(Sangamo  H-2210).
M-1  --500  mAdc.
M-2 --1000  mAdc.
RFC-1--50   ffH.14   bifilar   turns   #10   AWG   en-

amelled    wire    wound    on    ferrite    core,    5
inches    long,    %    inch    diameter.    (Indiana
General   CF-503.   Newark   Electronics   Co.
catalog  number  59F-1521).  Notch  core  with
file  and  break  to  length.

RFC-2--100   HH,    1    Adc.    112    turns   #26   AWG,
spacewound   wire   diameter   on   1"    diam.,
6"   long  ceramic   fom   (Centralab  X-3022H
insulator).   Series   resonant   with   terminals
shorted  to  24.5  MHz.

8

RFC-3--1.7  #H,1  Adc.  20  turns  #26  AWG  wound
on  100K,  2W  resistor  (J.W.  Miller  RFC-144).

RY-1--VOX     operated    SPST    relay.    Energized
when  transmit.

PC-1,   PC-2--Three   100   ohm,   2W   carbon   resis-
tors  in  parallel.  Three  turns  #14  AWG,  I/2"
diam.,   %"   long  in   parallel   with   resistors.

(Equivalent:    Ohmite   P-300    reduced    to   3
turns).

I-1,    J-2--Coaxial    receptacle.    UG-58A/U,    for
type  N  c`onnector.

Trfe--.    v   at   30   amp.    Chicago-Stancor   P-4648.
X-1,    X-2--EIMAC    SK-410    socket    and    EIMAC

SK-406  chimney.
B-Blower--13  cubic  feet  at  0.2  inch  back  pres-

sure.  Use  #3  impeller  at  3100  rpm.  (Ripley
8472,   Dayton   lc-180   or   Redmond   AK-2H-
01AX).

CATHODE   CIRCUIT  COMPONENTS:

T-1   (10   meters)--0.15   HH.   4   turns   #14   AWG  on
I/2-inch   form,   I/2-inch  long.   Parallel  capaci-

tance:  200  pF,   1  kv  silver  mica  capacitor.
Resonant  at  28.7  MHz.

T-2  (15  meters)--0.15  [ill,   same  as  T-1.  Reson-
ant  at  21.3  MHz  with   470  pF,1   kv  silver
mica  capacitor.

T-3   (20  meters)--0.31   pH.   6  turns   #14   AWG  on
I/2-inch    form,    %-inch    long,    slug   tuned

(National   XR-50).   Resonant   at   14.2   MHz
with  470  pF,   1   kv  silver  mica  capacitor.

T-4  (40  meters)--0.31  pH,   same  as  T-3.   Reson-

ant  at  7.2  MHz  with  940  pF.  (Two  470  pF,
1   kv   silver   mica   capacitors   in  parallel).

T-5  (80   meters)--1.3  pH.13  turns   #18   AWG  on
I/2-inch    diameter   form,    I/2-inch   long,   slug

tuned   (National   XR-50).   Resonant   at   3.8
MHz  with  940  pF,  same as  T-4.

PLATE   CIRCUIT   COMPONENTS   (for  plate  po-
tential  of  2500  Vdc),  RL=  1725n:

The  10,15  and  20  meter  inductor (L|)  may  be
lox  turns  #8  AWG  copper  wire  (or  3/16"  tubing)
2"   diam.,   3"   long.   Ten   meter   tap   is   5%  turns
from   plate   end;   15   meter   tap   is   7'/4   turns   from

plate  end.   The  40ngo  meter  coil  (L2)  may   be  16
turns  #10  AWG,  2L/2"  diam.,  4"  long.  Forty  meter
tap  is  8  turns  from  junction  with  coil  L-1.

S-2--Single   pole   ceramic   switch,   high  voltage,
30°  index.   Radio  Switch  Corp.  Model  86-A.



T[CHHICAL    DATA

The   EIMAC  8164/3-1000Z  is  a  compact  power  triode  intended

to  be  used  as  a  zero-bias  Class-B  amplif ier  in  audio  or  radio-
frequency   applications.   Operation   with   zero   grid   bias  simplifies
associated   circuitry   by   eliminating  the   bias  supply.   In   addition,

grounded-grid  operation  is  attractive  since  a  power  gain  as  high  as
twenty  times  can  be  obtained  with  the  8164/3-1000Z  in  a  cathode
driven circuit.

GENERAL  CHARACTERISTICS]

ELECTRICAL     \

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

Current............

Amplification  Factor  (Average)   ...........

Interelectrode  Capacitance (Grounded  Cathode) 2

7.5  ±  0.37    V

20A
200

8164
3-1000Z

HIGH-MU

POWER   TRI0DE

r`

a

Cin    .................................................                 17.0    pF

Cout    ......................,.........................                   0.2    pF

Cgp.........................

Interelectrode  Capacitance  (Grounded  Grid) 2
Cin
Cout.................

Cpk........'.........

Frequency of Maximum  Rating (CW)

7.5   pF

17.0   pF
7.5   pF
0.2   pF
110    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  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  ln-
dustries  Association  Standard  RS-191.

MECHANICAL

Base..........................................

Mounting  Position     ...................   a   .............

Cooling-.....................'.................

Recommended  Heat-Dissipating  Plate  Connector  ..............

Recommended  Air-System  Socket   ........................

Recommended  Air-System  Chimney      ......................
Maximum  Operating  Temperatures:

Plate  Seal     ....................................

......         5-Pinspecial
Vertical,  base  down  or up
Radiation  and  Forced Air
.......      EIMAC  HR-8

......       EIMAC  SK-510

•.....       EIMAC  SK-516

...........          225OC

...........          200OC

Printed  in  U.S.A.

__i_   T5T±   ,_-_a.=T      __

Base  Seals   ................................

(Effective  8-15-74)   ©     1962,  1964,  1967,  1968,  1974   by  Varian

_ - 5¥Em

EIMAC    division    of   varian    /    301     industrial    way    /    san     carlos    /    california     94070
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Maximum  Overall  Dimensions:

Height.............

Diameter.........,.............................

Net  Weight    .......   '   ................................

7.875  In;  200.02   mm

5.250 In;  133.35   mm
1.2lb;       0.55   kg

RADIO  FREQUENCY  POWER  AMPLIFIER

Class  C,  Grid  Driven

MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE   ...........

DC   PLATE  CURRENT     ...........

GFWD   DISSIPATION         ...........

PLATE  D ISS I PATI ON     ...........

6000   VOLTS

700   MA

50   WATTS

1000   WATTS

TYPICAL  OPEFtATI ON

Plate  Voltage     .....
Grid  Voltage       .....

i::a¢[ju§c:;j£T;::::oo*:arg22
1.    Operating  bias  may  be  whol ly  del.ived  from  grid  cui--

rent  flowing  through   130  ohm,   25  watt  resistor.
2.   Approximate value.

PLATE  MODULATED  RF  AMPLIFIER
Class C

MAXIMUM  RATINGS:

DC   PLATE  VOLTAGE    ...........           4500    VOLTS
DC  PLATE  CURBENT     ...........               550    MA
GRID   DISSIPATION         ...........                   50    WATTS
PLATE  DISSIPATION     ...........               670    WATTS

1.    Drive  modulation  is  required  with  a  high-mu  triode.
2.    Approximate  value.

TYPICAL  OPERATION  1

Plate  Voltage     ....

Grid  Voltage       ...,

Plate  Current      ....

Grid  Current 2    ....

Drive  Power  2    ....

4500   Vdc
-100   Vdc

500   mAdc
170   mAdc

35W

Output  Power  (carrier)  2   ...........      1765    W

RADIO-FREQUENCY  LINEAR  AMPLIFIER
Class  8,  Zero  Bias,  Cathode  Driven

MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE
DC  PLATE  CUF`RENT

GFHD  DISSIPATION

PLATE  D ISS I PATI ON

1.    Approximate  value.
2.    Referenced  against  one  tone  of  a  two-equal   tone

s i gna I .

TYPICAL  OPEf}ATION

Plate  Voltage     ........
Zero-Signal  Plate  Currentl .
Max.  Signal   Plate  Current  .
Max.  Signal  Grid  Currentl  .
Max.  Signal  Drive  Powerl   .
Plate  Load  Impedance    .  .   .
Nominal  Cathode  Impedance
Plate  Output  Powerl ......
Intermodulation  Distortion2

Products:    3rd  Order     .   .
5th  Order     .   .

-32       -29   dB
-39       -37   dB

AUDIO  FREQUENCY  AMPLIFIER  OR  MODULATOR
Class  8

MAXIMUM  RATINGS  (per  tube):

DC  PLATE  VOLTAGE   ......
DC  PLATE  CURF{ENT     ......
PLATE  D I SS I PATI ON     ......

GRID   DISSIPATION         ......

6000    VOLTS
800   MA

1000   WATTS
50   WATTS

1.   Approximate  Value.   Adjust  to  provide  stated  zero-
signal  plate  current.

2.    Approximate value.

TYPICAL  OPERATI ON

(Sinusoidal  Wave,  Two Tubes,  Grid  Driven)

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

Grid  Voltage 1     ...........

Zero-Signal  plate  Current    .   .  .
Max.  Signal  Plate  Current  ....

Max.  Signal  Grid  Current2 ....

Driving  Power 2 ...........

Peak  AF  Driving  Voltage 2 ....

Load  Resistance  Plate  to  Plate .
Max.  Sig.  Plate  Output  Power2  .

loo        90   v
3940 10200  ohms
2540   3560   W
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RANGE  VALUES  FOR  EQUIPMENT  DESIGN:

Filament  Current,  at  7.5  volts     .......

Zero  Bias  Plate  Current  (Eb  =  3000  Vdc)
Cut-Off  Voltage  (Eb  =  3000  Vdc;  Ib  =  1.0  mAdc)   ................

Interelectrode  Capacitance  (Grounded  Cathode  Connection) 1
Cin...........................................

Cout     ....-...   '   '   ................................

Cgp...........................................

Interelectrode  Capacitance  (Grounded  Grid  Connection) 1
Cin..........................................'

Cout................'................'........

Cpk   ........................................   '   .   .

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

APPLICATION

MOowrJIVG   -   The    3-1000Z    must    be   operated
vertically,  base  up  or  base  downo  A  flexible  con-
necting   strap   should   be   provided   between  the
EIMAC  HR-8  Heat  Dissipating  Connector  on  the

plate  terminal  and  the  external  plate  circuit.  The
tube  must  be  protected  from  severe  vibration  and
shock.   The  EIMAC  SK-510  socket  or  equivalent
must  be  employed  to  prevent  excess  lateral  pres-
sure  on  base  pins  and  seal  of the  tube.

COOLJIVG   -   Forced-air   cooling    is   required   to
maintain  the  base  seals  at  a  temperature  below
200°C,   and  the  plate  seal  at  a  temperature  be-
low   225°C.   When   using  the   EIMAC   SK-510  Air-
System   Socket   and   SK-516  Chimney,   a  minimum
air   flow   rate   of   25   cubic   feet   per   minute   at  a
static    pressure   of   approximately   0.43   inch   of
water,  as  measured at  the  socket  at  sea  level,  is
required  to  provide  adequate  cooling  at  an  inlet
air  temperature  of  50°C.  Above  30  megahertz  the
required   air  flow   is   increased  to  35  cubic  feet

per  minute  at  a  static  pressure  of  approximately
0.8 inch  of water, as  measured  at  the  SK-510 soc-
ket.    Cooling   air   must   be   supplied   to   the  tube
even  when  the  filament  alone  is  on  during  stand-
by  periods.

When  a  socket  other  than  the  SK-510  is  used,

provisions   must  be  made  for  equivalent  cooling
of  the  base,  the  envelope,  and  the  plate  seal.  In
all  cases    air  flow  rates  in  excess  of  the  mini-
mum  requirements   will  prolong tube  life.

FILAMENT   OPERATION   -   The   rated   filament
voltage   for   the   3-1000Z   is   7.5   volts.   F`ilament
voltage,   as   measured   at   the   socket,   must  be
maintained  within  the  range  of  7.13  to  7.87  volts
to   obtain   maximum   tube   life.    Operation   at   re-
duced    voltage    decreases    emission   capability,
but  increases  life  expectancy.

INTERMODULATloN       DlsTORTION   -   Typical
Operating  Conditions  and  Intermodulation  Distor-
tion   Product   values   are   derived   from   measure-
ments  made  at  2  MHz  and  are  referred  to  one  tone
of   a  two-tone  test  signal.  As  the   driving  signal
is  reduced  below  full  peak  envelope  power,  dis-
tortion   products   remain   at,   or   better   than,   the
indicated  value.

CLASS  C  OPERArJOAr   -   Although  designed  for
Class   8  service,   the   3-1000Z   may  be  operated
as  a  Class-C  power  amplifier  or  oscillator,  or  as
a    plate-modulated    rf   amplifier.    The   zero-bias
characteristics   can   be   used  to  advantage  in
Class   C  amplifiers  by  employing  only  grid   'hak
bias.   If  driving  power  fails,  plate  dissipation  is
kept   to  a  low  level  since  the  tube  will  operate
at normal,  static  zero-bias  conditions.

ZERO-BIAS   0PERATloN   -   Operating   at   zeto-
bias  is  not  recommended  with plate voltages  over
3500   volts   since   plate   dissipation   may  be  ex-
ceeded.  Similarly,  the  safety  of  zero-bias  opera-



tion  as  mentioned  above  under  "Class-C  Opera-
tion"   is   not   available   at   plate  voltages  above
3500  volts.   Straight   Class-C   or  Class-B  opera-
tion  is,  of  course,   permissible  up  to  6000  volts
where other ratings  are not exceeded.

JIVPUT  C/RCUJr   -   When  the  3-1000Z  is  opera-
ted  as  a  grounded-grid  rf  amplifier,  the  use  of  a
resonant   tank   in   the   cathode   circuit   is   recom-
mended  in  order  to  obtain  greatest  linearity  and
power   output.   For   best   results   with   a   single-
ended  amplifier  it  is  suggested  that  the  cathode
tank   circuit   operate  at  a   "Q"  of  five  or  more.

HJGH    VOLTAGE   -   Normal   operating   voltages
used    with   the   3-1000Z   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.

INTERELECTRODE  CAPACITANCE   -rrhe
actual   internal   interelectrode   capacitance   of  a
tube   is   influenced   by   many   variables   in  most
applications,-   such   as   stray  capacitance   to  the
chassis,  capacitance  added  by  the  socket  used,

BOTTOM    VIEW

8164/3 -10 0 0 Z @
stray   capacitance   between   tube   terminals,   and
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   fix.tures   which   effectively   shield
all  external  tube  leads  from  each  other  and  elim-
inates  any capacitance  reading to  "ground"o  The
test   is   performed   on  a  cold  tube.   CIther  factors
being equal,  controlling internal tube capacitance
in  this  way  normally  assures   good  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   technical   data,    or   test   specifications,
normally  are  taken  in  accordance  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
layout   if  capacitance  values   are  highly  signifi-
cant in the designa

SPECJ4L  APPLJCArJOIVS   -   If  it  is  desired  to
operate  these  tubes  under  conditions  widely  dif-
ferent  from  those  given  here,  write  to  Power  Grid
Tube   Division,   EIMAC   Division   of   Varian,   San
Carlos,   Calif.   94070  for   information  and  recom-
mendations .

Eii]

n

DIMENsloNAL    DATA

DIM
NCHES M ILL I M ET ERS

MIN. MAX. REF. MIN. MAX. F]EF.

A 7500 7875 - 190.5 200.0
a 6.812 7187 173.0 182 .5 -
C 5.250 155.5

D 3.062 3.187 77.77 80.95
E 0.551 0.656 13.49 16.66 -
F 0.718 0.843 - I 8 . 24 21.41 -
G I . 500 - 38.10
H 0. 559 0.573 - 14.20 14.55
J 0.571 0.377 9.42 9.57 -
K - - 600 600
L 0.484 - 12.29
M I.125 - 28 .57

4
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The   Eimac   3C24   is   a   medium-mu,   power  triode   intended   for   use   as   an   amplifier,   oscillator  or
modulator.   It  has  a   md'ximum   plate  dissipation  Toting   of  25  watts  and   can   be  operated  at  its  maximum
ratings  a+  frequencies  up  to  60  megacycles.

The   3C24   is   cooled   by   radiation   from   the   plate   and   by   air   circulation   around   the   envelope.
The   pla+e  operates  a+  a  visible  red   color  a+  maximum  rated  dissipation.

This  tube   is   identical   to   the   25T   except   that  the   grid   terminal   is   located   at  the   side   of  the
envelope  instead  of  the   base.

GENERAL  CHARACTERISTICS
ELECTRICAL

Filament:   Thoriatod   tungsten

Voltage-.---

Current-----

Amplification   Factor   (Average)           -           -

Direc+   ln+®reloc+rode   Capacitancos   (Average)

Grid-Plato--.-

Grid-Filament----

Plate-Filam®n+----

Tran§conductanco   (ib=25   rna..   Eb=  1000  v.)

Frequency  for   Maximum   Ratings       -           -           -

MECHANICAL
Base------.-

-     6.3            yolts

-      3.0    amp®ros

-          -           -    24

1.6    lJ,lJ.I

IJ   IJ.ul
0.2   4`„f

.     2500  #mhos
-          -60   Mc.

UX   Small   4-pin
Basing   -Fits  E.   F.  Johnson   Co.   No.122-224,   National  Co.  No.  XC-4  or  CIR-4,   or  equivalent  socketa Mounting-------

Cooling-------

Recommended   Heat  Dissipating  Connector:
Plate-----

Grid-----

Maximum  Ov.r-all   Dimension.:
Length-----

Diameter----

Net   weigh+       ------

Shipping   weight    (Aver®9e)      -           -           -

Ver+ical,   base   down   or   up

Convection   and   Radio+ion

-         HR.I
-         HR-I

4.38   inches

I.44   inches

I .5  ounc®§

I.0   pound

AUDIO  FREQUENCY  POWER  AMPLIFIER
AND  MODULATOR
Class-B    and    AB

MAXIMUM    RATINGS,    PER   TUBE

D-C     PLATE    VOLTAGE            -          .          -

MAX-SIGNAL    D-C    PLATE    CuRRENT

PIATE    DISSIPATION      ----

GRID    DISSIPATION         ----

2000   MAX.   VOLTS

75   MAX.   MA.

25   MAX.   WATTS

7   MAX.   WATTS

TYPICAL   OPERATION,    CLASS   ABg
Sinusoidal   wave,   two  tubes   unless  other`.rise  specified
D-C   plate   voltage        ----.                 750              1000
D-C  Grid  voltage   (approx.) ..--- 20            -30
Zero-Signal    D-C    Plate    Current          .          -                    43                   32
Max-Signal     D-C     Plate     Current          -          .                   127                  127
Effective     Load,     Plate-to-Plate               -           -            12,000           17.000
Peak   A-F   Grid   Input  voltage   (per   tube)                  H0                 120
Max-Signal     Peak    Driving    Power         -           -                   5.5                  6.0
Max.Siqna`   Nominal    Driving    Power

(approl.)          ------                    2.8                   3.a
Max-Signal   plate   power   output       -          -                       60                   85
*Adiust   to    give   stated    zero.signal    plate    current.

PLATE  MODULATED  RADIO
FREOuENCY  AMPLIFIER
Class-C  Telephony   (Carrier   conditions.   per   tube)

MAXIMUM    RATINGS

D-C     PLATE     VOLTAGE             -.---

D-C      PLATE     CURRENT            --...

PLATE     DISSIPATION       ------

G.RID    DISSIPATION          ------

1600   MAX.   VOLTS

60   MAX.   MA.

17   WAX.   WATTS

7   MAX.   WATTS

TYPICAL   OPERATION
D-C   plate   voltage        .          -
I)-C   plate  cu"ent        -         -
D-C  Grid   voltage         -          -
D-C   Grid    Current         -          -
Peak   R-F   Grid   Input   Voltage
Driving    Power        -           -           -
Grid      Dissipation            -          -
Plate   Power    Input         -          -
Plate   Dissipation              -           -
Plate   Power   Output     -          -

RADIO  FREOUENCY  POWER  AMPLIFIER
AND  OSCILLATOR
Class-C   Telegraphy   or   FM   Telephony   (Key-down   conditions.   per  tube)

MAXIMUM    RATINGS

D-C     PIATE    VOLTAGE            ---.-           2000   MAX.   VOLTS

D-C      PLATE     CuRRENT            -----                 75   MAX.   MA,

PLATE   DISSIPATION       -----.                 25   MAX.   WATTS

GRID   DISSIPATION        ..-..-                   7   MAX.   WATTS

(Effective  11-1-51)   ©   1951,1968  by  Varian

TYPICAL   OPERATION
D-C   plate   voltage        -          -
D-C   plate  current        -         .
D.CGridvoltage         -         -
D-C  Grid    Current        -          -
Peak   R-F   Grid   Input  Voltage
Driving    Power        -          -           -
Grid     Dissipation           .          -
Plate   power    Input         -          -
Plate   Dissipation             .           .
Plate   Power   Output     -          -

The    above    figuies    show    actual    measurec]    tube    performance   ancl    do   not
allow   for   variations   in   circuit   lasses.

Printed  in  U.S.A.
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DRIVING   POWER   vs.   POWER   OUTPUT

®

The  three  charts  on  this  page  show
the   relationship   of   plate   eff iciency,

power  output  and  grid  driving  power
at  plate  voltages  of   1000,1500  and

2000  volts.   These  charts  show  com-
bined  grid  and  bias   losses  only.   The

driving  power  and  power  output  f ig-
ures do not  include circuit  losses.  The

plate  dissipation  in  watts  is  indicated
by  pp.

Points A,  8, and C are  identical  to the

typical   Class   C   operating   conditions

shown  on  the  first  page  under  1000,
1500,   and   2000   volts   respectively.
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TECHNICAL    DATA

3CV1500A7

HIGH-MU

POWEF}    TRI0DE

The  3CV1500A7 is an integral-boiler,  ceramic/metal,  vapor cooled zero-
bias  triode,  intended  for  Class  A82  linear  amplifier  service  in  either  grid
driven   or  cathode  driven  configuration.  Except  for  the  anode dissipation
rating,  the  3CV1500A7  is  electrically  identical  to  the  EIMAC  8283/3CX-
1000A7.

The    3CV1500A7   is   especially   recommended  when   the  ambient noise
level     must   be   reduced   to   a   minimum,   since  high-pressure/high-volume
forced-air cooling is  not required.

GENERAL  CHARACTERISTICSI

ELECTRICAL

Filament:  Thoriated-tungsten  Mesh
Voltage................

Current,  at  5.0  volts   ........
Amplification  Factor (average)   .  .

5.0  ±  0.25    V

30A
200

Direct lnterelectrode  Capacitances  (grounded  filament)  2
Cin   ..................................................            32.0    pF

Cout    .................................................            0.15    pF

14.0   pFCgp...........-......................

Direct Interelectrode  Capacitances  (grounded  grid) 2
Cin.......................,..........

Cout.................................

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

32.0   pF
14.0   pF
0.15   pF

Frequency  of Maximum  Rating:
CW    ..................................................              220    MHz

1.   Characteristics  and  operating  values  are  based  upon  performance tests.  These figures may  change without notice
as  a  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  shielded  fixture  in  accordance  with  Electronic  Industries
Association  Standard  Pis-191.

MECHANICAL

Maximum  Overall Dimensions :
Length.............

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

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

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

Ceramic/metal  seals  .......
Cooling.................

Base...................

Recommended  Socket .........

(Effective  6-15-71)     ©    by varian

5.110  in;  129.8   mm

3.355in;    85.2   mm
2.38lb;    1.08   kg

Vertical,  base down

.......          250OC

Vapor and  Forced Air
Special  Breechlock

..       EIMACSK-861

Printed in U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san    carlos    /    california    94070



3CV1500A7

RADIO  FREQUENCY  LINEAR  AMPLIFIER
CATHODE  DRIVEN   Class  A82

MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE
DC  PLATE  CURl]ENT
PLATE  DISSIPATION
GRID  DISSIPATION

3500   VOLTS
1.0    AMPERE

1500   WATTS
45   WATTS

1.   Adjust to specif ied  zero-signal  dc  plate  current.

2.   The  intermodulation  distortion  products  are  refer-
enced  against onetone of  a  two  equal  tone  signal.

3.    Approximate values.

TYPICAL  OPEF(ATION   (Frequencies  to  30  MHz)
Class  A82  Peak  Envelope or Modulation  Crest  Conditions

%'r::evvo?i:agge: :  :  :  :  :  :  :  :  :
Zero-Signal  Plate  Current   .
Single  Tone  Plate  Current  .
Two-Tone  Plate  Current    .  .
Single-Tone  Grid  Current 3.
Two-Tone  Grid  Current3.  .  .
Peak  rf  Drive  Voltage3.   .  .
Peak  Driving  Power  .....
plate  Dissipation   ......
Useful  Output  Power   ...,
Resonant  Load  Impedance  .

2000
0

238
875
600
230
130
80
80

800
940

1100

lntermodulation  Distortion  Products2
3rd  Order     ............- 29
5th  Order     ............- 37

AUDIO  FREQUENCY  POWER  AMPLIFIER  OR
MODULATOR   Class  A82,  Grid  Driven(Sinusoidal  Wave)

MAXIMUM  RATINGS  (Per  Tube)

DC  PLATE  VOLTAGE1  ......
DC  PLATE  CURFIENT    ......
PLATE  DISSIPATION     ......

GFtlD   DISSIPATION         ......

3500   VOLTS
1.0    AMPERE

1500    WATTS
45   WATTS

1.    See  zero-bias  operation  in  Application  Section.
2.   Approximate value.
3.    Per  Tube.
4.    Nominal  drive  power  is  one-half  peak  power.

TYPICAL  OPEBATION  (Two  Tubes)

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

Grid  Voltage    ........,....

Zero-Signal  Plate  Current   .....
Max.  Signal   Plate  Current  .....
Max.  Signal   Grid  Current2 .....
Peak  af  Grid  Voltag3 ........
Peak  Driving  Power4   ........
plate  Input  Power   ..........
Max.  Signal  plate  Dissipation   .   .
Plate  Output  Power   .........
Load  Ftesi stance

(plate  to  plate)  ........... 1900   2580   a

NOTE:    TYPICAL  OPEPIATION  data  are  obtained  by  measurement  or  calculation  from  published  characteristic  curves.
Adjustment   of  the  rf  grid  voltage  to  obtain  the  specified   plate  current  at  the  specified  bias,  and  plate volt-
ages   is  assumed,   If  this  procedure   is  followed,  there  will   be   litt!e  variation   in  output  power when  the tube
is  changed,  even  though  there  may  be  some  variation  in  grid  current.  The  grid  current  which  results when the
desired  plate  current  is obtained  is  incidental  and  varies  from tube  to  tube,  These  current variations cause no
difficulty  so  long  as  the  circuit  maintains  the  correct  voltage  in  the  presence  of  the  variations  in  current. 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  appl ied.

RANGE  VALUES  FOR  EQUIPMENT  DESIGN

Heater:  Current  at  5.0  volts    .................,

Cathode  Warmup  Time   ......................

Interelectrode  Capacitance 1   (grounded  grid connection)

Min.         Max.

28.0      33.0   A
5        ---    see,

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

2

®



3CV1500A7

3

1

a

fl

APPLICATloN
MECHANICAL

A/OowrJIVG   -   The  3CV1500A7  must  be  mounted
with  its  axis  vertical,  base  down,  with  sufficient
clearance  for  an  insulated  makeup  water  line  to
connect  to  the  side  of  the  integral  anode  boiler
and  an  outlet  steam  line  to  attach  to  the  top  of
the  boiler.  The  use  of  the  EIMAC  socket  SK-861
is  recommended.

COOLJIVG   -   Cooling    is    accomplished    by   the
presence  of  distilled  water  at  a  controlled  level
in  the  integral  anode  boiler.  The  energy  dissipa-
ted  by  the  anode  caus9s  the  water  to  boil at the
anode   surface,  to  be   converted   into  steam   and
carried  away  to  a  condenser.  This  boiling  action
keeps  the  anode  surface  at  approximately  100°C.

The  water  in  the  boiler  must  be  maintained  at
the correct  level,  as shown on the outline drawing
for  the  tube.  This  is  normally  accomplished  with
a   special  control  unit,   mounted  with  the  correct
relationship   to  the   tube   so  as   to   maintain  the
water   level   in  the  tube  boiler  at  the  specified
level.   A   condenser   unit   is   used   to   convert  the
steam  back  to  water,  which  is  then  returned  to
reservoir/control-box/boiler system.

Forced-air cooling of the tube base is  required,
with  15  cfm  minimum  directed  across  and  through
the  socket  and  base  of  the  tube.  Air  flow  should
be  applied  simultaneously  with  the  application  of
electrode   voltages,   including   the   filament,   and
may  be  removed  simultaneously  with  the  removal
of filament voltage .

ELECTRICAL

FJLAMEIVT   -   Rated    filament    voltage    for   the
3CV1500A7   is   5.0  volts.   Filament   voltage,   as
measured  at  the  socket,  should  be  maintained at
this   value   to   obtain   optimum   performance   and
maximum  tube   life.   In  no   case   should   it  be  al-
lowed  to deviate  from  5.0 volts  by  more  than  plus
or minus five per cent.

JIVPUr  CJRCUJT   -   When  the  3CV1500A7  is  op-
erated  as  grounded-grid  rf  amplifier,  the  use  of  a
resonant   tank   in   the   cathode   circuit   is  recom-
mended   to   obtain   greatest   linearity   and   power
output.  F`or  best  results  with  a  single-ended  amp-
lifier,  it  is  suggested  that  the  cathode  tank  cir-
cuit operate at a "Q"  of five  or more.

CLASS-C  OPERArJOIV   -   Although  designed  for
Class-A82 service,  the 3CV1500A7 may be  opera-
ted as  a  Class-C  power  amplifier  or  oscillator,  or
as  a  plate-modulated  rf  amplifier.  The  zero-bias
characteristic  can  be used to advantage  in Class-
C  amplifiers  by  employing  only  grid  leak  bias.  If
driving   power  fails,  plate  dissipation  is  kept to
a  low  level since  the  tube  will  operate at  normal,
static zero-bias  conditions.

ZERO-BIAS   OPERATION   -   Operating  at   zeto-
bias  is  not  recommended  with plate  voltages  over
2500 volts since plate dissipation may be exceed-
ed.   Similarly,  the   safety  of  zero-bias   operation
as  mentioned  above  under  "Class-C  Operation"
is   not   available   at   plate   voltages   above  2500
volts.   Straight   Class-C   or  Class-A82  operation
is,  of course,  permissible  up  to 3500 volts  where
other    ratings    are   not   exceeded.    Higher   plate
voltage  may be used  with the  proper bias.

PLATE DJSSJPArJOIV   -   The plate dissipation of
1500  watts  attainable  through  vapor  cooling  pro-
vides   a  large  margin  of  safety  in  most  applica-
tions.  The  rating  may  be  exceeded  during  tuning
for brief periods.

Since  the  tube  anode  is  usually  at  high  poten-
tial to  ground, water and steam connections to the
anode  are  made  through  insulating  tubing.  These
insulating sections  should be  long enough so that
column   resistance   is   above   100,000   ohms   per
1000 supply  volts.  It  is  essential that  high  purity
water   be   used  to  minimize  power   loss  and  cor-
rosion   of   metal   fittings.   Good   distilled   or  de-
ionized   water  will  have   a  resistance   of   1   to  2
megohms   per  cm3.   Water  should  be  discarded  if
resistivity falls  to 50,000 ohms  cm3.

HJGH    VOLTAGE   -   Normal    operating   voltages
used   wiith   the   3CV1500A7   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.



RADIO   FREQUENCY   RADIATION    -   ANo.id   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.

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

3CV1500A7

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   equal,    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   manufacturer's   technical  data,   or
test   specifications,   normally   are   taken   in   ac-
cordance with Standard  RS-191.

The    equipment    designer    is    therefore   cau-
tioned  to  make  allowance  for  the  actual  capaci-
tance    values   which   will   exist   in   any   normal
application.   Measurements   should   be  taken  with
the    socket    and   mounting   which   represent   ap-
proximate  final  layout  if  capacitance  values  are
highly significant  in the design.

SPECIAL   APPLJCATJOIV   -   If   it   is   desired  to
operate   this   tube   under   conditions   widely   dif-
ferent   from   those   listed   here,   write   to   Power
Grid  Tube  Division,  EIMAC  Division  of  Varian,
301  Industrial  Way,  San  Carlos,  California  94070,
for information and recommendations.

a
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Pkrs wLLtwETErs". h". REF ut " AEF
A 5.355 85.22
8 I .OcO 2 5. 40
C I.870 I.9cO 4750 48.26
D 2250 2.300 5715 5 8.42
E 2.400 60.96
F' 4. I 90 4.SIS I 06.43 0960
G 4.850 5. I  I  0 I  25.19 2 9. 79
J 0.690 0.7 I 0 1753 18.03

K 0.4 I 5 0.435 I 0.54 11.05

L 0. I 40 0.165 357 4.19

M Cro20 0030 0.50 0.76
N 0.7cO 0800 I 7. 78 2 0.3 2
P 0.514 0316 7.98 8.03
R 550 650 550 650
S 1150 1250 1150 1250
T I . 720 43.69
U 0025 Cro48 - 0.64 I.22
V 0.045 0.070 I.14 I.78

W 0. 375 9.53
X 0.750 19.05
Y 0.5cO I.cO

NOTES.
I    F€F  D.EhBiohs  AFtlE  Fen mFCL
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The EIMAC 3CV30,000A3 is a vapor-cooled, ceramic-metal power triode
designed primarily for use in industrial radio-frequency heating service. Its
vapor-cooled anode is conservatively rated  at 30 kilowatts of plate dissipa-
tion when mounted in an EIMAC BR-200 boiler.

Full input of  60  kilowatts is permissible up to  100  megahertz.  Large
reserve  emission  is  available  from  its  one  kilowatt filament  and  the  grid
structure is rated  at one  ampere making this tube  an excellent choice for
severe applications.

It is also recommended as a grounded grid FM amplifier, a conventional
plate-modulated amplifier or as a linear amplifier in new equipment designs.

GENERAL     CHARACTERISTICS
ELECTRICAL

Filamveon]:;gTIOFate.d-Tu.n8St.en   .       .      .     44£2L    A{#    4492L  volts

Current    -------        152                       172    amperes

n Amplification Factor     -----                      20
Interelectrode Capacitances, Grounded Cathode :

Grid-Filament-----48
Plate-Filament       -----        1.2
Grid-Plate------30

FrequencyforMaximumRatings       -      -       -

MECHANICAL
Base
Recommended  socket   ------
Recommended Boiler    ------
Operating position         -------
Cooling----------
Maximum Operating Temperatures :

Anode  Flange         -------
Ceramic-to-metal seals        -----

Maximum Dimensions :
Height---------
Dialneter--------

Net weight      ---------

-100MHz

-       -       -      Coaxial
-       -       EIMAC  SK-1310
-       -        EIMAC BR-200
-      -     Vertical,baseup
-     VaporandForced air

----          200OC
_        -        -        .          2500C

-       -       -      8.75  inches
-       -       -         7.5  inches

18 pounds

RF   INDUSTRIAL   OSCILLATOR
Class-C  (Filtered  DC  Power  Supply)

MAXIMUM  RATINGS

DC  PLATE  VOLTAGE
DC  PLATE  CURRENT
DC  GRID  CURRENT  -
PLATE  INPUT  POWER
PLATE   DISSIPATION

(Revised  3-1 -67)  ©  1967  Varian

10,000   VOLTS
6.0   ANIPS
I.0   AMP
60KW
30KW

TYPICAL  OPERATION
DCplatevoltage       -        -        -
DCpla.tecurrent       -        -        -
DCGridvoltage       -        -        -
DC  Grid  current       -        -        -
Peak  Positive  Grid  Voltage     -
Driving  power   ----
Plate  Input  power    -        -        -
Plate  Dissipation        -         -         -
Plate  output  power         -        -
Approximate  Load  Impedance

700010'000  volts
6.0             6.0   amps

uloo    -800  volts
.66            .315

440           360
660           365
4260
1218
3042

600           750

Printed  in  U.S.A.



-a 3CV30,000A3

RADIO-FREQUENCY   POWER   AMPLIFIER
PLATE-MODULATED
Class-C

MAXIMUM  RATINGS
DC   PLATE   VOLTAGE
DC   PLATE   CURRENT
PLATE   DISSIPATION
GRID   DISSIPATION

7000   VOLTS
5.0   AMPS
20KW

500   WATTS

TYPICAL  OPERATION

DCplatevoltage       -
DCGridvoltage       -
DC  plate  current       -
DC  Grid  current        -
Driving  power   -         -
plate  Output  Power

RADIO-FREQUENCY
LINEAR   AMPLIFIER
Class-A82

MAXIMUM  RATINGS

DC   PLATE   VOLTAGE
DC   PLATE   CURRENT

PLATE   DISSIPATION

GRID   DISSIPATION

-10,000   VOLTS
-          6.0   A.NIPS
-            30   KW
-         500   WATTS

TYPICAL  OPERATION

8! glraiae vvoiltaaggee*    :
Zero-Sig  Plate  Current
Max-Sig   DC  Plate  Current
Max-Sig   DC  Grid  Current
Peak  RF  Grid  voltage      -
Driving  power   -         -         -
Plate  output  power          -

7000      10,000   volts-250     -400  volts
2.0               2.0   amps
6.0              6.0   amps

375            333   rnA
530            700   volts
200            240   watts

26.4                41    kw
*Adjust  to  give   specified   zero-signal   dc   I)late   current.

Note:    "TYPICAL   0PERATloN"   data   are   obtained   by   calculation   from   published   characteristic   curves.   No   allowance   for   circuit   losses   has   been   made.

A P P L I CAT I O N

ELECTRICAL

F£Zcz77tc7.t-The rated filament voltage for the
3CV30,000A3  is  6.3  volts.  Filament voltage,  as
measured  at the socket, must be maintained  at
6.3  volts  plus  or  minus  five  percent  for  maxi-
mum tube life and consistent performance.

Co7ttroz  G7ic!  Opcrcztio7t  -  The  grid  current
rating is  one  ampere dc.  This value  should not
be  exceeded  for  more  than  very  short  periods
such  as during  tuning  and  over-current protec-
tion in  the  grid  circuit  should  be  provided.  Or-
dinarily it will not be necessary to operate with
more  than  0.4  to  0.6  amperes  grid  current  to
obtain reasonable efficiency.  In industrial heat-
ing   service  with  varying  loads,   grid  current
should  be  monitored  continuously  with   a  dc
current  meter.  The  maximum  grid  dissipation
rating is 500 watts.

P!cztc Opcrc[tio73 - The maximum plate input
power rating is 60 kilowatts at 10,000 volts and
6.0  amperes dc.  This rating applies for Class C
amplifier or oscillator service  and for Class AB

applications. When used as a plate modulated rf
amplifier,  input  is reduced  to  7000  volts  at  5.0
amperes  dc.  Maximum input may  be  exceeded
for short periods during tuning without exceed-
ing plate dissipation ratings.

Plate  over-current  protection  should  be  pro-
vided   to  remove  plate  voltage  quickly  in  the
event of an overload or an  arc-over at the load.
In  addition current limiting power supply resis-
tors should be used. These precautions are espe-
cially  important  in  industrial  service  with  its
wide variations in loading.

Spark gaps from plate to ground should be used
to prevent transient voltages from flashing across
the tube envelope during any fault conditions.

Spccfczz AppJfccz£¢o7t-If it is desired to operate
this tube under conditions widely different from
these given here, write to Power Grid Tube Mar-
keting Department,  EIMAC  Division of Varian,
301  Industrial Way,  Sam Carlos, California, for
information and recommendations. a
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MECHANICAL

Mott7tti7ig    --    The   3CV30,000.A3   must   be
mounted  vertically,  base  up  in  an  EIMAC  BR-
200  boiler.  It  is  very  important  that  the  boiler
tube assembly be mounted vertically, the water
be  maintained  at  the  suggested  level,  and  that
the  flange  of the tube makes  a vapor-tight  seal
against the rubber "0" ring and boiler.

Socfeets-The EIMAC SK-1310 socket is avail-
able  for  use  with  the  3CV30,000A3.  Filament
and grid connection are made to this socket.

CooJi7tg  -  Cooling  is  accomplished  by  im-
mersion  of  the  anode  in  a distilled  water-filled
BR-200   boiler.   The   energy   dissipated   at   the
anode causes the water to boil and be converted
into steam. Steam is carried away by convection
to the condenser where it is cooled and condenses
into  water.  Condensate  is  then  returned  to  the
boiler.

The  boiling  action maintains  the  anode  sur-
face temperature  at  approximately  100°C.  In a
properly designed  system  (such  as the 3CV30,-
OO0A3  and  BR-200)  it unlikely  that  anode  sur-
face temperature will ever exceed 125°C -well

3CV30,000A3

at full plate dissipation levels.
The water in the boiler must be maintained at

a constant level, just below the top of the anode
fins. This level is marked on the boiler. A recom-
mended system for assuring constant water level
is  shown  in  the  system  diagram  below.  This
system incorporates  an EIMAC  CB-202  Control
Box to sense water level and a small reservoir to
supply make-up water on demand. In the event
of  a  drop  in  system  water  level,  a  switch  is
closed in  the control box, energizing a solenoid
water valve in the line from the reservoir. When
the make-up water brings the system back to the
proper level, the switch is opened, de-energizing
the solenoid valve. A second switch in the CB-202
Control Box senses a lower, danger level and can
be used  to  actuate  an  alarm or  shut down  the
System.

For reliable operation, it is essential that the
Control Box be mounted so that the level sensed
is the actual level in the boiler.

Separate cooling of the tube base is required
and  is  accomplished  by  directing  100  CFM  of
cooling air into the base structure from the top

below the rated maximum for the tube -even         of the socket.

STEAM
PRESSURE

INTERLOCK

SCHEMATIC  OF

TYPICAL  EIMAC  MULTI-TUBE

VAPOR  COOLING  INSTALLATION

PRESSURE   EQUALIZER   FITTING

INSULATOFi   TUBE

(STEAM)

CONDENSER
STEAM-AIR  0R
STEAM-WATER

\                                MODULATOR'                    --/                         \                                R   F.AMPLIFIER                                /
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DIMEN®IONB IN INCI+I.

DIMENSIONAL  DATA

REF. MIN. MAI. NOM.

4 7.750
6 5.8/2
C 85S .89S
a .720 .7GO
€ / . 894' /.9J6f 3./33 3,/73
G 3,J92 3,832„ ./ee

./ee
A, • -. ` ` / ,C'sO
Z 3.Ob2„ 6.9cO 6.9cO
„ 8.250 a.7SO
P S/C)
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The   EIMAC   3CV30,000H3   is   a  vapor-cooled,   ceramic-metal  power  triode
designed  primarily  for  use  in  industrial  radio-frequency  heating  service.  Its  vapor-
cooled   anode  is  conservatively   rated  at  30  kilowatts  of  plate  dissipation  when
mounted  in  an  EIMAC  BR-200  boiler.

Full  input  of  60  kilowatts  is  permissible  up  to  100  megahertz.  Large  re-
serve  emission  is  available  from  its  one  kilowatt  filament  and  the  grid  structure
is  rated  at  one  ampere  making  this  tube  an  excellent  choice  for  severe  applica-
tions.

It  is  also  recommended  as  an  audio  amplifier,  a  conventional  plate-modu-
lated  amplifier  or  as  a  linear  amplifier  in  new  equipment  designs.

GENERAL   CHARACTERISTICS

ELECTF]lcAL

Filament :  Thoriated-Tungsten
Voltage---------

Min.           N om.         M ax.
6.3

Current-----------152
Amplification  F`actor        ---------

r\,      Interelectrode  capacitances,  Grounded  cathode:
Grid-Filament---------48
Pl ate-Fi lament    ---------           1. 2
Grid-Plate----------30

Frequency  for  Maximum  Ratings   ---------

MECHANICAL

F`ilament  connections      ----------
Grid  connection     ------------
Recommended  Boiler        ----------
Operating  position      -----------

172

-,1T`,,+RE

------------        F`lexibleLeads
--------          TerminalRing
--------         EIMACBR-200

-----------    Vertical,Baseup
---------        VaporandForcedair

--------------        2500c
------------         Seeoutline
-------------      18pounds

Cooling----------------
Maximum  Operating  Temperatures:

Ceramic-to-metal   Seals      ---------
Maximum  Dimensions:      ------------
Net  weight          ---.-------.----

RF   INDuSTRIAL    OSCILLATOR

Class-C  (Filtered  DC  Power  Supply)

MAXIMUM   RATINGS

fi
DC   PLATE  VOLTAGE    -
DC   PLATE  CUFiFiENT    -
DC   GF3lD   CURRENT   -      -
PLATE   INPUT   POWER  -
PLATE   DISSIPATION

(Effective  5-1-68)    ©     1968  Varian

TYPICAL  OPERATI ON
DC  plate  voltage  ----
DC  plate current   ----
DC  Grid  voltage    ----
DC  Grid  current     ----
Peak  Positive  Grid  Voltage -
Driving  power   -----
Plate  Input  power  ----
Plate  Dissipation  ----
Plateoutputpower     ---
Approximate  Load  Impedance

0,000
6.0

-800
.315
360
365

60
18
42

Printed  in  U.S.A.



3CV30,000H3

RADIO-FF}EOUENCY    POWER    AMPLIFIEF]

PLATE-MODULATED

Class-C

MAXIMUM   F`ATINGS

DC  PLATE  VOLTAGE
DC  PLATE  CURF`ENT
PLATE  DISSI PATION
GF2lD  DISSIPATION

-    -      7000    VOLTS
-     -           5.0     AMPS
-      -             20      KW
-     -         500     WATTS

TYPICAL  OPERATION

DC  Plate  Voltage  -
DC  Grid  Voltage    -
DC  Plate  Current   -
DCGrid  current     -
Drivingpower   --
Plate  Output  Power

AUDIO    AMPLIFIER

0R    MODULATOR

Class-A82

MAXIMUM   F{ATINGS

DC  PLATE VOLTAGE
DC  PLATE  CURRENT
PLATE  DISSI PATION
GRID  DISSIPATION    -

-----   10,000     VOLTS
_      _      _      _      _            6.0      AMPS
_      _      _      -      -              30      KW
-----         500     WATTS

TYPICAL  OPEFiATION   (two  tubes)

DC  plate  voltage  -----
DC  Grid  voltage*  -----
Zero-Sigplatecurrent      ---
Max-Sig  DC  platecurrent     --
Max-SigDCGridcurrent       --
Peak  Driving  voltage ----
Drive  power        ------
Plate-to-Plate  Load  Resistance-
Power  output     ------

Note:     "TYPICAL   OPERATION"   dalo    ale   obtained   by    calculation    lJom    published    chalclcteiislic   culves.   No   allowance   for   ciicuit   losses   has   been    mode.

A P P L I CAT I 0 N

ELECTRICAL

F]./aner]f      The   rated   filament   voltage   for   the
3CV30,000H3    is    6.3    volts.    Filament    voltage,    as
measured   at   the   socket,   must   be   maintained   at   6.3
volts   plus   or   minus   five   percent   for   maximum   tube
life  and  consistent  performance.

Con fro/   Grl.d  Operaf].on       The  grid  current  rating
is  one  ampere  dc.  This  value  should  not  be  exceeded
for  more  than  very  short  periods  such  as  during  tuning
and  over-current  protection  in  the   grid  circuit  should
be   provided.   Ordinarily   it   will   not   be   necessary   to
operate   with  more  than  0.4  to  0.6   amperes   grid  cur-
rent    to   obtain   reasonable   efficiency.    In   industrial
heating    service    with    varying    loads,     grid    current
should   be   monitored   continuously   with   a   dc   current
meter.    The   maximum   grid   dissipation   rating   is   500
watts.

PJafe  opera fr.or]       The  maximum  plate  input  pow-
er    rating   is   60   kilowatts   at   10,000   volts   and   6.0
amperes   dc.   This   rating  applies   for  Class   C   ampli-
fier   or  oscillator  service  and  for  Class  AB  applica-

2

tions.   When   used   as   a  plate   modulated   rf  amplifier,
input   is   reduced   to   7000   volts   at   5.0   amperes   dc.
Maximum    input   may   be   exceeded   for   short   periods
during    tuning    without    exceeding   plate    dissipation
ratings.

Plate  over-current  protection  should  be  provided
to   remove   plate   voltage   quickly   in   the   event   of  an
overload  or  an  arc-over  at  the  load. In  addition,current
limiting  power  supply  resistors  should  be  used. These

precautions    are    especially    important   in    industrial
service  with  its  wide  variations  in  loading.

Spark   gaps  from   plate  to  ground  should  be  used
to  prevent  transient  voltages  from  flashing  across  the
tube  envelope  during any  fault  conditions.

Speci.a/   App/I.caf].or]       If  it  is  desired  to  operate
this  tube  under  conditions  widely  different  from  those

given  here, write  to  Power  Grid  Tube  Division,EIMAC
Division   of  Varian,   301   Industrial   Way,   San   Carlos,
California,  for  information  and  recommendations.



MECHANICAL

Mot]nfjn8      The   3CV30,000H3   must   be   mounted
vertically,   base  up   in   an   EIMAC   BR-200  boiler.   It
is   very  important   that  the  boiler  tube   assembly  be
mounted   vertically,   the   water  be   maintained   at  the
suggested  level, and that the flange of the tube makes
a  vapor-tight  seal  against  the  rubber   ``0"   ring  and
boiler.

CooJI.ng      Cooling  is  accomplished  by  immersion
of the anode  in  a distilled  water-filled  BR-200 boiler.
The  energy  dissipated  at  the  anode  causes  the  water
to  boil  and  be  converted  into  steam.  Steam  is  carried
away   by   convection   to   the   condenser   where   it   is
cooled  and  condenses  into  water.  Condensate  is  then
returned  to the  boiler.

The  boiling  action  maintains  the  anode  surface
temperature   at   approximatel
designed    system   (such    as

y,|o0°C.   In   a   properly
he    3CV30,000H3    and

BR-200)  it  is  unlikely  that  anode  surface  temperature
will ever exceed  125°C - well  below  the  rated max-
imum  for  the  tube - even  at  full  plate  dissipation
levels.

EiE]

a
3

3CV30,000H3

The  water  in  the  boiler  must  be  maintained  at  a
constant  level,  just  below  the  top  of  the  anode  fins.
This   level  is   marked  on  the  boiler.   A  recommended
system  for  assuring  constant  water  level  is  shown  in
the  system  diagram  below.  This  system  incorporates
an  EIMAC  CB-202  Control  Box  to  sense  water  level
and   a   small   reservoir   to   supply   make-up   water   on
demand.  In  the  event  of  a  drop  in  system  water  level,
a   switch  is  closed  in  the  control  box,  energizing  a
solenoid   water  valve   in  the  line  from   the  reservoir.
When   the  make-up  water  brings  the  system  back  to
the  proper  level,  the  switch  is  opened,  de-energizing
the  solenoid  valve.   A  second  switch  in  the  CB-202
Control  Box  senses  a  lower,  danger  level  and  can  be
used to actuate an  alarm  or shut down  the  system.

For   reliable   operation,   it  is  essential  that  the
Control  Box  be  mounted  so  that  the  level  sensed  is
the  actual  level  in  the boiler.

Separate  cooling of the tube  base  is  required  and
is  accomplished  by  directing  100  CFM  of  cooling  air
into the base structure from  the top  of the  socket.

•

30V30,000H3

CONSTANT   CURRENT   CHARACTERISTICS         `
EF=6.3V

6
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-a 3CV30,000H3

OIMENSI0NS    IN    INCHES

4

OIMENS 10NAL   DATA

OIM. M'N. MAX. REF.

A 5.812

a .855 .895

E 3.230 3.270
F 5.030 5.090
H .530 .700
J .125

M 6.643 6.775

N 7.750

P 8.400 8.625

R .700 .860

S .510

T 2.806

V .265

Z 2.000
AA 8.500 9.000
AD .390

NOTE:

REF.    DIMS.   ARE   FOR    INFO.   ONLY   &

ARE   NOT   REO`D.    FOR    INSP.   PURPOSES.

'4   FINS

EOUALLY   SPACED
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The  EIMAC  8240/3CW5000Al  and  8241/
3CW5000Fl   are   low-mu   water-cooled  power
triodes  intended  for  use  as  audio  amplifiers
or   modulators.   Their   maximum   rated   plate
dissipation   is   5000   watts.   The   two   types
are  identical  except  for  the  addition  of flex-
ible  leads  for the  grid and  filament terminals
on  the  8241/3CW5000F1.

Two  of  these  tubes,  in  Class  AB| audio
service,  will  deliver  more  than  10  kilowatts
maximum-signal  plate  output  power  at  6000

plate    volts    without   drawing   grid   current.
These two types are electrically identical

to   the   air-cooled   EIMAC   8238/3CX3000Al
except     for    the     plate  dissipation    rating.

GENERAL  CHARACTERISTICSI

ELECTRICAL

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

Current,  at 7.5 volts
8240/3CW5000A1   .
8241/3CW5000F1   ,

7 .5  +_ 0 .3;fl  V

51.5 A

50.5  A
Transconductance  (Average)

Ib= 1.0 Adc,  Eb= 3000  Vdc  .   11,000  pmhos
Amplification  Factor (Average)       4.9

8240

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

MECHANICAL

Maximum  Overall  Dimensions :
Length  (excluding leads  on  8241/3CW5000F1)
Diameter.......................

Net Weight (Approximate)  ......
Operating Position   ..........
Maximum  Operating  Temperature:

Ceramic/Metal  Seals or Envelope

12.625  in;  321   mm
3.255  in;86.2   mm
3.5lbs;   1.6   kg

.............   Axis  vertical,  base  down  or up

250OC

Cooling:
Seals  and  Envelope     .................,........................     Forced  Air
Plate...................

Base..........,.........

(Effective  5-15-71)       ©      by  varian

Water
. See  Outline Drawings

Printed  in U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san    carlos    /    california    94070



8240/3CW5000A1-8241/3CW5000F1

AUDio  FREQUENcy  rowER AMPLIFIER  OR
MODULATOF`
Class  AB| ,  Grid  -Driven  (Sinusoidal  Wave)

ABSOLUTE  MAXIMUM  f`ATINGS  (per  tube)

DC  PLATE  VOLTAGE   ..........        6000   VOLTS

DC  PLATE  CUFIRENT    ..........            2.5    AMPERES

PLATE  DISSIPATION     ..........        5000    WATTS

GRID  DISSIPATION        ..........               50    WATTS

1.   Approximate   value;   adjust   to   give   stated   zero-
signal  plate  current.

2.    Per tube.

TYPICAL  OPERATION   (Class  ABi ,  Sinusoidal  Wave,
Tro Tubes)

Elr::evvo?i:aggee,:  :  :  :  :  :
Zero-Signal  Plate
Current.........

Max.  Signal  Plate
Current.........

Peak  af  Grid  Voltage2
Peak  Driving  Power  .   .
Max.  Signal  Plate

Input  Power  ......
M:*;sS,!pgant:;np'2a:e....

Max.  Signal   Plate
Output  Power     ....

Load  F}esistance
(plate  to  plate) ....

4000       5000
-860      -1080

500         400

3.00         2.80
760         995
00

6000   Vdc
-1300    Vdc

335   mAdc

2.65   Adc
1250   v

Ow

12,00014,00016,000    W

3000       3000       3000   W

6000        8cOO    10,000    W

2160       3320       4560   a

NOTE:    TYPICAL   OPERATION   data   are  obtained   by   measurement  or   calculation   from  published  characteristic  curves.
Adjustment  of the  grid voltage to  obtain  the  specified  plate  current  at  the  specified  bias,  and  plate voltages  is
assumed.  If  this  procedure  is followed,  there  will  be  little  variation  in  output  power when  the tube  is  changed.

RANGE  VALUES  FOR  EQUIPMENT  DESIGN

Filament:  Current at 7.5 volts  (8240/3CW5000A1)   ...................

(8241/3CW5000F1)...................
Amplification  Factor  ......................................

APPLICATloN

MECHANICAL

MOOwTJIVG   -   The   3CW5000Al   and  3CW5000Fl
must  be  mounted  vertically,  base  down  or  up  at
the   convenience   of   the   circuit   designer.   The
filament  connections  to  the  3CW5000Al   should
be    made    throuch    spring   collets.    These    are
available   from   EIMAC   with   the   following  part
numbers:     149575      Inner    line    collet;

149576       Outer    line    collet
Reasonable   care   should   be   taken   that  these
collets  do  not  impart  undue  strain  to  the  term-
inals  or the base of the tube.

COOLJIVG   -   With  an  anode  dissipation  of  5000
watts  and  with  an  incoming water  temperature of
50°C   maximum,   7.7   gpm   of  cooling  water  must
be   supplied  to  the  anode  cooling  jacket.  Outlet
water temperature  from  the  cooling jacket  should
never  exceed  70°C,   and  water  pressure  on  the
jacket  should  not  exceed  60  psi.  The  pressure
drop across  the anode cooling jacket itself,  with
a  water  flow  of  7.7  gpm,  will  be  approximately
6  psi.

2

The   grid-teminal   contact   surface   and   adjacent
ceramic  must  be  cooled  by  forced  air,  with  quan-
tity,  velocity,  and  direction  adjusted  to  limit  the
maximum   seal   temperature   to   less   than   250°C.

The    filament    stem    structure    also    requires
forced-air  cooling.  A  minimum  of  6  cfm  should  be
directed   into   the   space   between   the   inner  and
outer filament  contacting surfaces.

Both  air  and  water  flow  must  be  supplied  be-
fore   or   simultaneously   with   the   application   of
electrode   voltages,   including   the   filament,   and
may  be  removed  simultaneously  with  them.  Where
long  life  and  consistent  performance  are  factors,
cooling   in   excess   of   minimum   requirements   is
normally beneficial.

ELECTRICAL

FILAMENT OPERATION   -   The £±1ameat vo+tage,
as  measured  at  the  filament  terminals,  should  be
7.5  volts,  with  maximum  allowable  variations  due
to   line   fluctuations   of  from   7.12   to   7.87  volts.

a



8240/3CW5000A1  -8241/3CW5000F1

H/GH   VOLTAGE   -   The   3CW5000Al   and   3CW-
5000Fl  operate at  voltages which  can  be  deadly,
and   the   equipment   must   be   designed   properly
and    operating    precautions    must    be   followed.
Equipment  must  be  designed  so  that  no  one  can
come   in   contact  with  high  voltages.   All  equip-
ment   must   include   safety   enclosures    for  high-
voltage   circuits   and   terminals,   with   interlock
switches   to   open   the   primary   circuits    of   the
power   supplies   and   to   discharge   high-voltage
condensers    when    access    doors    are    opened.

fi

fn

Eiiil

Interlock    switches   must   not   be   bypassed   or
"cheated"  to  allow  operation  with  access  doors

open.   Always   remember   that   HIGH   VOLTAGE
CAN  KILL.

SPEC/AL  4PPLJCArJOIVS   -   If  it  is  desired to
operate    these    tubes    under   conditions   widely
different    from    those    given   here   write   to   the
Power   Grid   Tube   Division,   EIMAC   Division   of
Varian,    301    Industrial   Way,    San    Carlos,   CA.
94070,    for    information    and    recommendations.

3



8240/3CW5000A1  -8241/3CW5000F1

TYPICAL

CONSTANT   CURRENT

CHAFZACTERISTICS

PLATE    CURF`ENT

------         6FZID  CURRENT

0                           1000                      2000                      3000                      4000                       5000                      6000

PLATE   VOLTAGE   (V)



8240/3CW5000A1-8241/3CW5000F1

lMPEF

I/2T

I

MN
I

I

P

L

AF

t

9 I

K
I

H?
I

I I

III IIIII

®L

AV

DIMENSIONAL   DATA

DIM.
INCHES M LLIMETEBS

MIN. MAX. BEE MIN. MAX. PEF.

A 3.245 5. 255 - 82.42 82.68

a I .  I 09 I.141 - 28.17 28.98

C 3.625 - 92.08
D 0.615 0.635 15.62 16.13 -
E I .490 I.510 - 37,85 38.35
F 2.990 3.0'0 75.95 76.45 -
G 0.812 0.938 - 20.62 23.83 -
H I.375 I.625 - 34.93 4 I . 28

J 0.359 0.422 9.12 I 0.72

K - 3.599 - 9 I .41

L 3.625 3.875 92.08 98.43 -
M 4.000 4-500 - 101.60 I  14.30 -
N 3.250 3.750 - 82.55 95.25

P 7.500 8.125 - 190.50 206.38 -

NOTE:          REF     DIMS     ARE     FOFt     INFO

ONLY      AND    NOT    FtEO.    FOF`

lNSPECTION      PuBPOSES.



8240/3CW5000A1  -8241/3CW5000F1

IMPERIAL   4l-FS

FJE!|qu

DIMENSIONAL   DATA

DIM.
INCHES M LLIMETEBS

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

A 3.245 3.255 - 82.42 82.68 -
a I.log I.141 - 28.  17 28.98
C 3.625 92.08 -
D 6. 375 6.625 - 161.93 168.28
E 0.859 0.890 - 21.82 22.61

F 7.000 7.500 I 77. 80 190.50
G 0.812 0.938 20.62 23.83
H I.375 I.625 - 34.93 4 I . 28 -
J 0.359 0.422 9.12 '0.72 -
K - - 3.599 - 91.41

L 3.625 3.875 92.08 98.43
M 4.000 4.500 101.60 I 14.30

N 3.250 3.750 82.55 95.25
P 7. 500 8.125 190.50 206.38
R 7.000 7.500 I 77. 80 190.50
S 7.937 8.437 201.60 214.30
T 8.937 9.437 226.99 239.70
U 0.585 0.595 9.78 I 0.03
V 0.194 0.200 4.93 5.08 -

NOTE:            REF.      DIMS      Af]E      FOB    INFO

ONLY     AND      NOT    FiEQ.    FOR

INSPECTION      PuRPOSES.
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TECHNICAL    DATA

The  EIMAC  3CW5000H3  is  a  water-cooled,  ceramic-metal  power
triode  designed  primarily  for  use  in  industrial  radio-frequency  heating
services.  Its water-cooled  anode is conservatively rated  at  5 kilowatts  of
plate dissipation with low water flow and pressure drop.

Input of  12.5 kilowatts is permissible up to 75 megahertz. Plentiful
reserve emission is  available from its  375 watt filament. The  grid struc-
ture is rated at 150 watts making this tube an excellent choice for severe
applications.

GENERAL   CHARACTERISTICS
ELECTRICAL

Filament :  Thoriated-Tungsten
Voltage-----
Current-----48

Amplification Factor ----

Nom.
7.5

20

Volts
53           amps

Interelectrode Capacitances, Grounded Cathode Connection :
Grid-Filament----29,2
Plate-Filament----0.60
Grid-Plate-----17.8

Frequency for Maximum Ratings  -

MECHANICAL

Base

40.2
1.20

24.2

75

Operating  position         ------------

Cooling---------------

Maximum operating Temperatures -------

Maxirmm Dimensions :
Height------------
Diameter-----------

Net weight      ------------

30W5000H3
INDUSTRIAL

MEDIUM-MU

WATER-COOLED
POWER  TRIODE

-       -       -       See outnne

Vertical, base up or down
-   Water and Forced Air

THESE   SPECIFICATloNS   ARE    BASED    0N    DATA   APPLICABLE   AT   PRINTING    DATE.    SINCE    EIMAC    HAS   A   POLICY
0F    CONTINUING     PRODUCT    IMPROVEMENT,    SPECIFICATloNS    ARE    SUBJECT    T0    CHANGE    WITHOUT    NOTICE.

(Effective  4-1-66)  ©   1966    Varian

EIMAC    division    of   varian    /    301     industrial    way    /    san    carlos    /    california    94070

.          250OC

See Outline
See Outline

7.5 Pounds

Printed   in   U.S.A.



-@ 3CW5000H3

Rl=   INDUSTRIAL   OSCILLATOR
class-C  (Filtered  DC  Power  Supply)

MAXIMUM   RATINGS:

DC   PLATE   VOLTAGE  -         -         -
DC   PLATE   CURRENT   -          -          -

DC   GRID   VOLTAGE    -         -         -
DC   GRID   CURRENT      -         -         -
PLATE   INPUT   POWER            -         -
PLATE   DISSIPATION   (NOMINAL)

6000 volts
2.5  amps

-1000 volts
0.4 amp

12.5  kw
5kw

TYPICAL   OPERATION*
DCplatevoltage      -        -        -
DC plate  current       -        -        -
DCGridvoltage        -        -        -
DC Grid   current        -        -        -
Peak  Positive  Grid  Voltage    -
Driving   power  ----
Platelnputpower    ---
PlateDissipation        -         -         -
Plate  output  power          -        -
Approximate  Load  Impedance
*Loaded  Conditions

4000        6000 volts
2.5          2.08 amps

-300    -500volts
.245          .180  amps
280           265 volts
142            136 watts

10,00012,500kw
2,500      2,500kw
7,50010,000kw

910        1,625ohms

Note:  ''TYPICAL  OPERATION"  data  are  obtained  by  calculation  from  published  characteristic  curves.  No  allowance  for
circuit  losses  has  been  made.

A P P L I C AT I O N

ELECTRICAL
Filament

The rated filament voltage for the 3CW5000H3
is  7.5  volts.  Filament  voltage,  as  measured  at
the tube, must be maintained  at  7.5 volts plus
or  minus  five  percent  for  maximum  tube  life
and consistent performance.

C°Fhr:'£rjdcu°rrp:i:'i:Fingiso.4amperedc.This

value should not be exceeded for more than very
short   periods   such   as  during  tuning.   Over-
current protection in the  grid circuit should be
provided.  Ordinarily it will not be necessary to
operate with more than 0.275 amperes grid cur-
rent to obtain reasonable efficiency.   In industrial
heating service with varying loads, grid current
should  be   monitored  continuously  with  a  dc
current meter.  The maximum  grid  dissipation
rating is  150 watts.

plate Operalioh
Maximum plate voltage rating of 6000 volts

and maximum plate current of 2.5 amperes dc
should  not  be  applied  simultaneously  as  rated
plate  dissipation  may  be  exceeded.  The   12.5
kilowatts input rating appues for Class C ampli-
fier or oscillator service with no modulation.

Plate  over-current  protection  should  be  pro-
vided  to  remove  plate  voltage  quickly  in  the
event of an overload or an arc-over at the load.
In addition cunent limiting power supply resis-
tors should be used. These precautions are espe-
cially  important  in  industrial  service  with  its
wide variations in loading.

Spark  gaps  from  plate  to  ground  should  be
used to prevent transient voltages from flashing
across the tube envelope during any fault condi-
tions.

High Frequency Operation
The  3CW5000H3  is  usable  to  110  MHz.  At

this frequency, plate voltage must be reduced to
4000 volts in Class C service.

MECHANICAL
Moun,ing

The 3CW5000H3 must be mounted vertically,
either base up or down. A grid contact flange is
provided  for  bolting  to  a  strap  or  a  grid  deck.
Heavy  flexible  leads  are  provided  for  applying
the filament voltage.

Cooling
Anode cooling is accomplished by circulating

water  through  the integral  anode-water jacket.
The table below lists the minimum water flow

requirement for adequate anode cooling at vari-
ous plate dissipation levels. In all cases, the out-
let water temperature must not exceed 70°C nor
should inlet water pressure exceed 60 psi. This
table is based upon  15°C temperature rise inlet
to outlet water.

MINIMUM   WATER-COOLING   REQUIREMENT

Plate Water Pressure
Dissipation Flow Drop

(kw) (gpm) (psi)

3.0 0.65 0.27

5.0 1.10 0.70

7.0 1.75 1.75

Additional stem cooling air must be provided.
13  CFM  of  air  directed  against  the  center fila-
ment contact ring 1/2 " below the outer filament
contact ring by a 11/2" I.D. air duct ananged at
a 45°  angle with the center line of the tube will
provide  adequate cooling.

sp:fiiat`i?Eg!ifa;,iotnooperatethistubeundercon-

ditions widely different from those  given here,
write  to Power Grid Division,  EIMAC,  Division
of Varian, 301 Industrial Way, Sam Carlos, Cal-
ifornia for information  and recommendations.

a'\__

fi
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The   EIMAC   8242/3CW5000A3   and   8243/
3CW5000F3  are medium-mu  water-cooled power
triodes  intended  for  iise  in  amplifier,  oscilla-
tor,    or   modulator   service.   Their   maximum
rated   anode   dissipation   is   5000   watts.   The
two  types are identical  except  for the  addition
of   flexible   leads   for   the   grid   and   filament
terminals  of the  8243/3CW5000F3.

These  tubes  are  water-cooled  versions  of
the    air-cooled   8161/3CX2500A3   and   8251/
3CX2500F3.

Tbe   water-cooled   tubes   are  recommended
for    industrial    applications   or   installations
where   reserve  anode  dissipation  is  required.

GENERAL  CHARACTERISTICSI

ELECTRICAL

Filament:    Thoriated-tungsten
Voltage...,...........a........

Current  @  7.5  V(3CW5000A3)  .......   a  .  .   .

(3CW5000F3)  .   .   .   a   a   a   .....

Amplification  Factor  (Average)   ..........

Transconductance (Average)  ............
......    22

a...  20,000    pmhos

(Eb  =  3000  Vdc;  Ib  =  830  mAdc)
Direct Interelectrode  Capacitances  (Cathode  grounded)2

Cin................................

Cout..................

Cgp...................

Frequency  of Maximum  Ratings  (CW)

3CW5000A3        F1   ..........

F2..-.......

3CW5000F3        F1   ....   ®   .....

8242

-#8,a

35pF
0o9     pF

20pF

75   MHz

110    MHz

30   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  ln-
dustries  Association  Standard  F{S-191.

(Revised  1-11-74)    ©      1962,  1964,   1967,   1974   by  Varian Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san     carlos    /    california     94070
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8242/3CW5000A3   and   8243/3CW5000F3

MECHANICAL

Maximum  Overall  Dimensions:
Length  (excluding  leads  on  3CW5000F3)   ......
Diameter..........................

Net  Weight  (Approximate)  3CW5000A3  ..........

3CW5000F3..........

Operating Position  (both  types)  ..............

Maximum  Operating  Temperatures:
Ceramic/Metal  Seals  or  Envelope  ...........
3CW5000F3  Filament Lead/Tube Base  junctions .

Cooling:    Anode      .......................

Envelope,  Seals,  Base  Areas  .........
Base:    3CW5000A3   ......................

3CW5000F3......................

............            12.56In;31.9    Cm

...........               3.63In;9.22    Cm

4.8lb;     2.2   kg
...........                  5.5lb;      2.5kg

....   Axis  Vertical,  Base  Down  or  Up

.....................        250OC

....................         150OC

......... Water  or  Equivalent  Liquid
..................    Forced  Air

...............   Special  Coaxial

........     Special  with  Flying  Leads

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Filament:    Current  @  7.5  volts  (3CW5000A3)  .....................  a

(3CW5000F3)  ....   o   .........   a   .   a   .....

Interelectrode  Capacitance (Grounded cathode) 1
Cin..................a................,,,,®,,,,,.

Cout.....'.......................................

Cgp..............................................

Amplification  Factor  .....................................

1.    Capacitance   values   are  for  a  cold  tube  as  measured  in  a  special  shielded  fixture,   in  accordance  with  Electronic  ln-
dustries  Association  standard  Pis-191.

NOTE:    TYPICAL   OPEF`ATION   data  are  obtained  by  measurement  or  calculation  from  published  characteristic  curves.
Adjustment  of  the  rf  grid  voltage  to  obtain  the  specified  plate  current  at  the  specified  bias   and  plate volt-
age      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  current.  The  grid  current  which  results  when  the
desired  plate  current  is obtained  is  incidental  and  varies from  tube to  tube. Th i s   current  variation  causes no
difficulty  so  long  as  the  circuit  maintains  the  correct  voltage  in  the  presence  of  the  variations  in  current.   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.

RADIO  FREQUENCY  POWER  AMPLIFIER  OR
OSCILLATOR    Class  C  Telegraphy  or  FM-Grid  Driven

ABSOLUTE  MAXIMUM  FIATINGS:

DC  PLATE  VOLTAGE  (up  to   F1 )
DC  PLATE  VOLTAGE  (Fl   to  F2)
DC  PLATE  CURF}ENT     ......
PLATE   DISSIPATION     ......

GFilD   DISSIPATION         ......

1.    Approximate  value.
2.    Approximate; useful  power  delivered  to  the  load  will

be  lower  because of circuit  losses.

TYPICAL  OPERATION   (Frequencies  to  30  MHz)

Plate  Voltage     .....

Plate  Current      .....

Grid  Voltage       .....

Grid  Current  1     .....

Peak  rf  Grid  Voltagel.
Driving  Power  1 .....

Grid   Dissipation  .1.   .   .

Plate  Power  Input   .  .   .
Plate  Dissipation    .   .   .
Plate  Power  Output2.  .
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PLATE  MODULATED  RADIO  FREQUENCY  AMPLIFIER
Class  C  Telephony -Carrier  Conditions

ABSOLUTE  MAXIMUM  F!ATINGS:

DC  PLATE  VOLTAGE  (up  to  F1 )
DC  PLATE  VOLTAGE  (Fl   to  F2)
DC  PLATE  CUPRENT    ......
PLATE  DISSIPATION     ......

GFilD   DISSIPATION         ......

1.    Approximate  value.
2.    Approximate; useful  power delivered  to  the  load  will

be  lower  because  of circuit  losses.

TYPICAL  OPERATION   (Frequencies  to  30  MHz)

Plate  Voltage     .....
Plate  Current      .....

Total   Bias  Voltage    .   .
Fixed  Bias  Voltage   .   .
Grid  Resistor  ......
Grid  Current    ......
Peak  rf  Grid  Voltagel.
Driving  Power  1 .....
Grid  Dissipationl   .   .   .
Plate  Dissipation  1.   .   .
Plate  Power  Output2.  .

AUDio  FREQUENcy  rowER  AMPLIFIER  AND
MODULATOR  Class  AB

ABSOLUTE  MAXIMUM  RATI NGS:

DC  PLATE  VOLTAGE   .......

DC   PLATE  CURF{ENT     .......

PLATE  DISSIPATION     .......

GBID   DISSIPATION         .......

6000    VOLTS

2.5    AMPEFiES

5000    WATTS

150    WATTS

1.   Approx.  Adjust  for  specified  zero-signal   plate  current.

2.   Approximate.

TYPICAL  OPERATION  (Two  Tubes)

Plate  Voltage ........      4000    5000   5000   6000   Vdc

GridVoltagel   .......- 145     -190     -190     -240    Vdc

Zerosignal  platecurrent         0.6       0.5       0.5       0.4   Adc

Max.Signalplatecurrent      2.70    2.26       3.2       3.0   Adc

Effective  Load,

plate-to-plate ......      3300    5000   3600   4650   a
Peak  af  Grid  Voltage

(pertube)2   .......         285      310       360      390    v
Max.  Signal   Peak

Drivingpower2 .....         134118       230       225    W

Max.  Signal   Nom.

Drivingpower2 .....             67          59115113    W

Max.  Signal  Plate

Outputpower2 .....          7.4        8.011.013.0   kw

APPLICATloN

MECHANICAL

MOUIVT/IVG-The      3CW5000A3      and     3CW5000F3
must   be   mounted   vertically,   base   down   or   up  at
the  convenience  of  the  circuit  designer.  The  fila-
ment    connections   to   the   3CW5000A3    should   be
made  through  spring  collets.   These  are  available
from   EIMAC   with   the   f ol|owing   part   numbers:

149575       Inner  line  collet;
149576      Outer  line  collet

Reasonable  care  should  be  taken  that  these  col-
lets  do  not  impart  undue  strain  to  the  terminals  or
the base  of  the  tube.

COOLJIVG-With  an  anode  dissipation  of  5000  watts
and   with   an   incoming   water   temperature   of   50°C
maximum,    7.7   gpm   of   cooling  water   must   be  sup-

plied   to   the   anode   cooling  jacket.   Outlet  water
temperature   from   the   cooling   jacket   should   never
exceed    70°C,    and   water   pressure   on   the   jacket
should  not  exceed  60  psi.  The  pressure  drop  across
the   anode  cooling  jacket  itself,  with  a  water  flow
of   7.7  gpm,   will  be   approximately  6  psi.   The  grid-
terminal  contact  surface  and  adjacent  ceramic  must
be  cooled  by  forced  air,  with quantity,  velocity,  and
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8242/3Ow5000A3   and   8243/3CW5000F3

direction  adjusted to  limit  the  maximum  seal  temp-
erature to less  than  250°C.

The   filament   stem   structure   also   requires
forced-air  cooling.   A  minimum  of  6  cfm  should  be
directed   into   the   space   between   the   inner   and
outer  filament  contacting surfaces.

Both   air  and  water   flow  must  be  supplied  be-
fore    or    simultaneously    with   the    application   of
electrode    voltages,    including   the   filament,   and
may  be  removed  simultaneously  with  them.   Where
long  life  and  consistent  performance   are  factors,
cooling    in    excess    of   minimum   requirements   is
normally  beneficial.

ELECTRICAL

FILAMENT    OPERATION -The   £1Lament   voltag>e,
as  measured  at  the  filament   terminals,  should  be
7.5  volts,  with  maximum  allowable  variations  due
to    line   fluctuations   of   from   7.12   to   7.87  volts.

RADIO   FREQUENCY   RADIATION -ALvo.id   expos-
ure  to  strong  rf  fields  even  at  relatively  low  fre-
quency.   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   frequencies   as
low  as  the  13  and  27  MHz  bands.

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

H/GH  VOLTAGE-Normal  operating  voltages  used
with   these   tubes   are   deadly,   and   the   equipment
must    be    designed    properly    and    operating   pre-
cautions  must  be  followed.   Design   all  equipment
so   that   no   one   can   come   in   contact   with   high

voltages.   All   equipment   must   include   safety  en-
closures   for  high-voltage   circuits   and  terminals,
with   interlock   switches   to   open   primary  circuits
of the  power  supply  and  to  discharge  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.

INTERELECTRODE     CAPACITANCE   -rrhe
actual    internal    interelectrode    capacitance   of   a
tube    is   influenced   by   many   variables   in   most
applications,    such   as   stray   capacitance   to   the
chassis,   capacitance   added  by  the  socket  used,
stray   capacitance   between   tube   terminals,    and
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   elimin-
ates   any   capacitance   reading  to   "ground".   The
test   is   performed   on   a   cold   tube.    Other  factors
being  equal,  controlling  internal  tube  capacitance
in   this   way   normally   assures   good   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    technical    data,    or   test    specifications,
normally   are   taken   in   accordance   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
layout  if capacitance  values  are  highly  significant
in  the  design.

SPECIAL    APPLICATION   -   If   it   is   desl[ed  to
operate    this    tube   under   conditions    widely   dif-
ferent  from  those  listed  here,  write  to  Power  Grid
Tube   Division,    EIMAC   Division   of   Varian,   301
Industrial   Way,   San   Carlos,   California  94070,   for
information  and  recommendations.
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8242/3CW5000A3   and   8243/3CW5000F3

DIMENSIONAL   DATA

DIM.
INCHES MILLIMETEBS

MIN. MAX. PEE: MIN. MAX. FiEF.

A 3.245 3.255 82.42 82.68
8 I .  I 09 I.141 28.'7 28 . 98
C 3.625 92.08
D 0.615 0.655 15.62 1613 -
E I.490 I.510 57.85 38.35
F 2.990 3.010 75.95 76.45
G 0.812 0.938 20.62 23.85
H I .375 I.625 34.93 4 I . 28
J 0,559 0.422 9.12 I 0.72 -
K 3.599 91.41

L 3.625 3.875 92.08 98.43
M 4.000 4.500 101.60 114.30 -
N 3.250 3.750 82.55 95.25
P 7.500 8.125 I 90.50 206.38



8242/3CW5000A3   and   8243/3CW5000F3 @

IMPERIAL    4l-FS

Egi!J-
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DIMENSIONAL   DATA

DIM.
INCHES M I LLI M ETEBS

MIN. MAX. REF. M'N. MAX. BEF.

A 3. 245 3.255 82.42 82.68
a I.109 I.141 - 28. I 7 28.98
C 3.625 92.08 -
D 6. 375 6.625 161.93 168.28 -
E 0.859 0.890 21.82 22.61 -
F 7.000 7.500 I 7 7.80 190.50 -
G 0.812 0.938 - 20.62 25.83
H I.575 '.625 34.95 41.28 -
J 0.359 0.422 9.12 10.72 -
K 3.599 91.41

L 5. 625 3.875 92.08 98.43
M 4.000 4.500 101.60 114.50

N 3.250 3.750 82.55 95.25 -
P 7.500 8.125 190.50 206.38
R 7.000 7.500 177.80 I 90. 50
S 7. 9 3 7 8.437 201.60 214.50
T 8.937 9.437 226.99 239.70
U 0.385 0.595 9.78 10.03

V 0.194 0.200 4.93 5.08

NOTE:             REF.      DIMS      ARE      FOR    INFO

ONLY     AND      NOT    REO.    FOR

INSPECTION      PURPOSES.

---±1±
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TE€rlNI€AL   DATA

The  EIMAC  3CW10,000H3  is  a  water-cooled,  ceramic/metal power triode
designed  primarily  for  use  in  industrial  radio-frequency  heating  services.
Its   water-cooled   anode  is   conservatively  rated  at   10  kilowatts   of  plate
dissipation with  low water flow and pressure drop.

Input  of  30  kilowatts  is  permissible   up  to  90  Megahertz.   Plentiful  re-
serve  emission  is  available  from  its  560  watt  filament.  The  grid  structure
is  rated  at  150  watts  making  this  tube  an  excellent  choice  for  severe  ap-

plications.

GENERAL  CHARACTERISTICS 1

ELECTRICAL

Filament:  Thoriated  Tungsten
Voltage  ................................      7.5  ±  0.37    V

Current,  at  7.5  volts     .......................                        75    A
Amplification  Factor  (Average):   ..................                       20

3CW10,000H3
lNDUSTFllAL

MEDIUM-MU

WATER-COOLED

POWEFI    TRI0DE

Direct Interelectrode  Capacitance  (grounded cathode)2
Input     .................................................         53.0    pF

Output .................................................            1.5    pF

Feedback ...............................................        25.0    pF

Frequency  of Maximum  Rating:
CW     ..................................................              90    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 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.

MECHANICAL

Maximum  Overall  Dimensions:
Length  (excluding leads)
Diameter........................................

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

Operating Position .........

Maximum  Operating Temperature:
Ceramic/Metal  Seals   .....

Cooling
Base .  .

10.450 in; 265.43  mm
5.090 in; 129.29  mm

10lb;     4.54   kg

.....       Vertical,  basedownorup

(Revised    10-15-70)        ©    1966,1970byvarian

250   OC
.................   Water  and  Forced  Air

See  Outline

Printed  in U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san     carlos    /    california    94070



3CW10,000H3

RADlo  FREQUENCY  INOuSTRIAL  OSCILLATOR
Class  C  (Filtered  DC  Povver  Supply)

(Key-Down  Conditions)

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE  ......

DC  GRID  VOLTAGE     ......

DC  PLATE  CURRENT   ......

DC  GRID  CURRENT  .......

PLATE  INPUT  POWER  ......

PLATE  DISSIPATION    ......

.  .   .    10,000   VOLTS

...- 1000    VOLTS

.   .   .              3.0    AMPEF`ES

.   .   .              0.5    AMPEFiE

.  .  .    30,000   WATTS

.   .   .     10,OcO   WATTS

TYPICAL  OPERATION  (Frequencies  to  90  MHz)2

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

Grid  Voltage        ...............

Plate  Current      ...............

Grid  Current  1     ...............

Peak  rf  Grid  Voltagel ...........
Calculated  Driving  Power  ........
Plate  Input  Power   .............
plate  Dissipation    .............
Plate  Output  Power   ............
Resonant  Load  Impedance  ........

1.   Approximate  value.
2.    Loaded  Conditions

NOTE:   TYPICAL  OPEflATION  data  are  obtained  by  calculation  from  published  characteristic  curves  or  actual  measur-
ment.  Adjustment  of  the  rf  grid  voltage  to  obtain  the  specified  plate  current  at  the  specified  bias and  plate
voltages  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  current.  The  grid  current which  results when the
desired  plate  current  is  obtained  is  incidental  and  varies from tube to tube.  These  current variations cause  no
difficulty  so  long  as  the  circuit  maintains  the  correct  voltage  in  the  presence  of  the  variations  in  current.  If
grid  bias  is obtained  principally  by  means  of  a  grid  resistor,  the  resistor  must  be  adjustable to obtain the  re-
quired  bias voltage when  the correct rf grid voltage  is  applied.

RANGE  VALUES  FOR  EQUIPMENT  DESIGN

Filament:  Current  at  7.5  volts  ............................

Interelectrode  CapacitancesT  (grounded filament connection)
Input.....

Output....
Feedback  .  .

1.   Capacitance values  are  for  a  cold  tube  as  measured  in  a  shielded  fixture.

APPLICATION

MECHANICAL

A/OowrJIVG   -   The  3CW10,000H3  must be  mount-
ed   verticauy,   either  base   up  or  down.   A  grid
contact  flange  is  provided  for  bolting  to  a  strap
or a  grid deck.  Heavy  flexible leads  are  provided
for applying the filament voltage.

COOL/IVG   -   Anode  cooling  is  accomplished  by
circulating   water   through   the   integral   anode-
water jacket.

The   table   below   lists   minimum   water  flow
requirement  for  adequate  anode  cooling  at  vari-
ous  plate  dissipation  levels.  In  all  cases,  the
outlet  water  temperature  must  not   exceed 70°C

2

L

nor  should  inlet  water  pressure  exceed  60  psi.
This  table  is  based  upon  15°C  temperature  rise
of water from inlet to outlet.

MINIMUM  WATER-COOLING REQUIREMENT

Plate Water Pressure
Dissipation Flow Drop

(kw) (gpm) (psi)

8 3.2 5.5
10 4.4 8.1
12 5.8 13.4



3CW10,000H3

Additional stem  cooling air must be  provided.
8   CFM  of  air  directed  against  the  center  fila-
ment  contact  ring  I/2  inch  below  the  outer  fila-
ment   contact   ring  by   a   1%   inch   I.D.   air  duct
arranged  at  a  45°  angle  with  the  center  line  of
the tube will  provide adequate cooling.

ELECTRICAL

FJLA"EIVT   -   The rated filament voltage  for the
3CW10,000H3  is  7.5  volts.  Filament  voltage,  as
measured  at  the  tube,  must be  maintained  at  7.5
volts   plus   or   minus   five   percent   for  maximum
tube life  and consistent performance.

GRJD  OPERArJOIV   -   The  grid  current  rating is
0.5   ampere   dc.   This   value   should   not   be  ex-
ceeded  for  more  than  very  short periods  such  as
during  tuning.  Over-current  protection  in the  grid
circuit  should  be  provided.  Ordinarily  it  will  not
be   necessary   to   operate   with   more   than   0.25
ampere   grid  current  to  obtain  reasonable  effici-
ency.  In  industrial  heating  service  with  varying
loads,   grid  current  should  be  monitored  contin-
uously   with   a   dc   current   meter.   The  maximum

grid dissipation  rating is  150 watts.

PLATE  OPERAr/OIV   -   Plate  over-current  pro-
tection  should  be   provided  to  remove  plate  volt-
age   quickly   in  the  event  of  an  overload  or  an
arc-Over  at  the  load.  In  addition  current  limiting
power  supply   resistors  should  be  used.  These
precautions are especially important in  industrial
service    with   its   wide   variations    in   loading.

HJGH   VOLTAGE   -   The  3CW10,000H3   operates
at  voltages  which  can  be  deadly,  and  the equip-
ment   must   be   designed   properly   and  operating
precautions must be followed.  Equipment must be
designed so that no one can come in  contact with
high voltages.  All equipment must include safety
enclosures   for   high-voltage   circuits   and   term-
inals,  with  interlock  switches  to  open  the  prim-
ary   circuits  of  the   power  supplies   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-RAY    RADIATION   -   The    3CW10,000H3,    op-
erating at  its  maximum  rated voltage  and  current,
as   an   industrial  oscillator  is  a  potential  X-ray
hazard.  Moreover,  the  X-ray  radiation  level  can
increase   significantly   with   aging   and   gradual
deterioration,  due to changes in  leakage  paths or
emission  characteristics  as  they  are  affected by
high  voltage.  Only  limited  shielding  is  afforded
by  the  tube  envelope.  Additional  X-ray  shielding
must  be  provided  on  all  sides  of the tube to pro-
vide  adequate  protection  to  operating  personnel
throuchout  the tube's  life.  X-ray  caution  signs  or
labels must be permanently attached to equipment
using   this   tube   directing   operating   personnel
never to operate this  device without  X-ray  shield-
ing in  place.

RADlo   FREQUENCY   RADIATloN   -  Exposure
of  the  human   body   to  rf  radiation  becomes  in-
creasingly   more  hazardous   as  the  power  level
and/or   frequency   are   increased.   Exposure   to
hich-power   rf   radiation   must   be   strictly   pre-
vented at any  frequency.

Equipment  must  be  designed  to  fully  safeguard
all   personnel   from   these  hazards.   Labels  and
caution  notices  must  be  provided  on  equipment
and in manuals  clearly  waning of these hazards®

SPECIAL  APPLICATIONS   -   1t  ±t  ls  desired to
operate   this   tube   under  conditions  widely  dif-
ferent from  those  given here,  write  to  Power Grid
Tu.be  Division,   EIMAC,  Division  of  Varian,  301
Industrial  Way,  San  Carlos,  California  94070  for
information and recommendations.



3CW10,000H3

DiMENsioNAL   a4TA

D'M.
INCHES M'LLI-Fas

MIN. MAX. f'EF MIN. MAX. F'EE
A 2.830 3.030 71.88 76.96
a 0.860 0.890 21.84 2 2.61

D I.875 47.63
E 3.250 82-55
F 5.030 5.090 I 27. 76 129.29
H 0530 0.700 I 3.46 I 7.78

J 0. I 2 5 3.18

K 4.425 4. 445 I  '2.40 112.90

M I.900 4826
N 0.375 9.53
P 5.990 6.0 I 0 152. I 5 152£5
F3 0.700 0.860 I 7. 78 21.84

S 3. 350 85.09
T 4.000 4.150 I 0 I .60 I 05. 4 I

U 8.000 8.400 20320 2 I 3. 36
V 0. 265 6.73
W 290 310 290 3'0
X 6700 6.BOO 170.'8 I 7 2 .72
Y - 0.250 6.35
Z 2.coo 50cO

AA 8500 9.000 21590 228.60 -
AB 2.250 57. I 5
AC 1180 1220 „80 1220

AD - 0,3sO 9.91
AE 0.062R I.57R

NOTES'

I.    REF  Plus.  AF`E  FOR  Ow:O.ONLY

a ARE  NOT  FOF`  iNsfFcnoN
FLJRPOSES.

2. 3 Iiou^mne +mrs  iN  Miaiiii-
3.EiTmaFTT"iGcA^iREu=+u=D

AS   INLET   Cifi  OuTLJ=T.
4   12 HCLJS  IN  GFO  FIAAICE.i-EL-ffiT5FAfEFF=

ofmliED As S++o`Imi

a



3CW10,000H3
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TECIIIIICAL    DATA

3CW20,000A1

WAT ER -C0 0 L E D

LOW-MU

POWEF]    TRI0DE

The   EIMAC   3CW20,000Al   is   a   ceramic/metal   power   triode  intended

primarily  for  use  as  an  audio  amplifier  or  modulatoro  This  tube  is  also  re-
commended  for voltage-regulator applications  where high  current  capability
and  low  tube  drop  are  importanto  Up  to  20  kilowatts  of  plate  power  can  be
dissipated   on   its   water-cooled   anode®   Except  for   plate   dissipation,   the
tube is  electrically identical  to  the  8158/3CX10,000Alo

GENERAL  CHARACTERISTICS1

ELECTRICAL

Filament:    Thoriated-tungsten
Voltage     a   ...........................

Current,  at  7.5  volts   ....................

Amplification  Factor  (average)    ...............

Direct  Interelectrode  Capacitances  (grounded  cathode) 2
Cin    .........   '   .................   '   .   .   .

Cout....................a....'....

C8P    ....    a     o    a     .    a    .    .    a    .     a    a     .    .    .    a    a     a    .....    a    .    .    ®     a

Transconductance  (Ib  =  2.0  Adc,  Eb  =  3000  Vdc) .......

Frequency  of  Maximum  Rating  (CW)    .......  o   .  .   .  o   .   .   .

7o5  ±  0.37    V

100A

6.2

51.0   pF
4.1    pF

28.5   pF

20,000   rmhos
110   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  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  ln-
dustries  Association  Standard  F}S-191.

MECHANICAL

Maximum  Overall  Dimensions:

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

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

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

Operating  Position   ...........

Maximum  Operating Temperature:
Envelope  &  Ceramic/Metal  Seals

Cooling..................

Base....................

Recommended  Socket ..........

..          11.22In;  28.49    cm

4.66  In;  11.83    cm

12lbs;       5.5kg
......... Vertical,  base  up  or  down

(Effective  9-1-74)     ©     1963,  1967,  1964  by  Varian

250OC

Water and  Forced Air
Coaxial

EIMAC  SK-1300

Printed in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san    carlos    /    california    94070



a

2

3CW20,000A1

AUDIO-FREQUENCY  AMPLIFIER  0R  MODULATOR
Class AB|

MAXIMUM  RATINGS  (Per  Tube):

DC  PLATE  VOLTAGE
DC  PLATE  CURF}ENT
PLATE  DISSIPATION
GFWD   DISSIPATION

7000   VOLTS
5.0    AMPERES

20,000   WATTS
100   WATTS

1.    Adjust  for  Zero-Signal  plate  current.
2.   Approximate  value.
Effective  grid  circuit  resistance must  not  exceed
20,000 ohms.

TvpicAL  opEFiATloN,  Two  Tubes
Sinusoidal  Wave

Plate  Voltage     ...........,

Grid  Voltage  1   ...........,

Zero-Sig  plate  Current   ......,
Max-Sig  Plate  Current    .......
Load  Res.  Plate-to-Plate  ......
Peak af  Drive  Voltage 2
(per  tube)    .............,

Max-Sig  Driving  Power  ......,
Max-Sig  Plate  Output  Power ...,
Total   Harmonic  Distortion2  ....

AUDIO-FREQUENCY  AMPLIFIER  OR  MODULATOR

Class A

MAXIMUM  RATINGS:

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

DC  PLATE  CURRENT    .........    See  Class  A  derat-

ing  table  on  P.  3.

PLATE  DISSIPATION    .........          20,000   WATTS

GRID  DISSIPATION        .........                   100    WATTS

TYPICAL  OPEF}ATION

:'r::evvo?i;aggeei:  :  :  :  :  :  :  :  :  :  :
Plate  Current  ...........
Peak af  Dri ving  Voltage2 .  .  .
Load  Ftesistance  .........
Max.  Sig.  Plate  Output  Power2
Second  Harmonic  Distortion 2

1.   Adjust for specif ied  dc  plate  current.
2.   Approximate  value.

VOLTAGE  REGULATOF!  SERVICE
Class A

MAXIMUM  F!ATINGS:

DC  PLATE  VOLTAGE    .........
DC  PLATE  CUPIRENT    .......

PLATE  DISSIPATION     .........

GF!ID   DISSIPATION         .........

.,.        10,000    VOLTS
See  Class A derat-
ing  table  on  P.  3.

..12,000   WATTS
100   WATTS

TYPICAL  OPERATION

Plate  Voltage  (Tube  drop)      .........      5000   Vdc
Plate  Current   ..................      0-2.0    Adc

(These va lues a r e  chosen  a c c ord i n g to the class A
derating  table  on  Page  3).

NOTE:    TYPICAL  OPERATION  data  are  obtained  by measurement  or  calculation  from  published  characteristic  curves.
Adjustment  of  the  grid  voltage  to  obtain  the  spec fied  plate current at the  specified  bias,  and  plate  voltages,  is
assumed.   If  this  procedure   is  followed,  there w 11  be  little  variation  in  output  power when  the  tube  is  changed.

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Filament:   Current  at  7.5 volts
Amplification  Factor      ........................

Interelectrode Capacitances (grounded  cathode connection) 1
Cin      ----     '     --------     _     I     .     -      _      _      _      .     _

Cout
Cgp........

Mine            Max.in lITA
4.8            6.8

45.0         57.0   pF
3.6           4.5   pF

25.0         32.0   pF

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

Eii!



3CW20,000A1 @
APPLICATloNS

MECHANICAL

MOowrJIVG   -   The  3CW20,000Al  must  be  opera-
ted  vertically,  anode  down  or  up,  and  should  be
protected  from  shock  and  vibration.  The  EIMAC
SK-1300 socket  is  available  and  recommended  for
simultaneously  holding  the  tube  in  position  and
making all base contacts.

COOLJIVG   -   The   anode   of  the  3CW20,000Al   is
cooled  by  circulating  water  through  the  integral
water  jacket.  The  cooling  table  shows  minimum
water-flow    rates    at   various   plate   dissipation
levels   and   assumes   a   temperature   rise   for  the
water   of   10°C.   Inlet   water   temperature   should
never  exceed  55°C  and  outlet  water  temperature
should  never  exceed  70°Co  Where  a  liquid  cool-
ant   other  than  water   is  used,  the  difference  in
cooling  characteristics  should  be  carefully  con-
sidered  and  taken  into  account.  Maximum  system
pressure should not exceed 50 psi.

EiE

.+
Minimum Cooling Water-Flow Requirements

Dissipation Water  F`low Press.  Drop
(watts) (gpm) Approx.  psi

10,000 11 11.5

15,000 12 13.5

20,000 14 17.0

A   major   factor   effecting   long  life   of  water-
cooled    tubes   is   the   condition   of   the   cooling
watero   lf  the  cooling  water  is  ionized,  deposits
of  copper  oxide  will  form  on  the  internal  parts  of
the  water jacket  and  can  cause  localized  heating
of   the   anode   and   eventual   failure   of  the  tube.

A  simple  method  of  determining  the  condition
of  the  water  is  to  measure  the  resistance  across
a   known   volume.   The   resistance   of  the  water
should   be   maintained   above   50   KQ/cm3,   and
preferably  above  250  KQ/cm3.  A  relative  water
resistance  check  can  be  made  by  continuously
measuring  the  leakage  current  which  will  bypass
a   short   section   of   insulating   hose   column   if
metal  nipples  or  fittings  are  used  as  electrodes.

Forced-air   cooling   of   the   base   is   also  re-
quired,  with 30 to  50 cfm  of  air  at  50°C  maximum
directed  up  into  and  around  the  base  of  the tube
to   cool   the   filament   and   grid   contact   areas.

3

Both   anode   and  base  cooli,ng  should  be  ap-
plied   before    or   simultaneously   with   electrode
voltages,    including    the    filament,    and   should
normally  be  maintained  for  a  short  period  of time
after  all  voltages  are  removed  to  allow  for  tube
cooldown.

ELECTRICAL

VOLTAGE    REGULATOR   0R    CLASS   A   SER-
VJCE   -   Maximum   dc   plate   currer}.   and   voltage
are   restricted   according  to  the   following  table:

CLASS A DERATING  TABLE

DC  Plate  Voltage Max.DC  Plate  Current

(Volts) (rnA)

0 -  2400 5000
3000 4000
4000 3000
5000 2000
6000 1500
7000 1000
8000 700
9000 500

10,000 350

FILAMENT     OPERATloN   -   Filament    voltag!e
should be  measured  at  the  socket with  a one  per-
cent  accuracy,  rms  responding  meter.  The  peak
emission  capability  of  the  tube  at  rated  filament
voltage    is  normally  many  times  that  required  fof
for   communication   or   regulator   service,   and   a
small  decrease  in  filament  temperature  due  to  a

reduction   in  filament   voltage   can   increase  the
life  of the tube  by a  substantial percentage.  It  is
good  practice  to  determine  the  nominal  filament
voltage  for  a  particular  application  that  will  not
adversely  affect  the  equipment  operation.  This  i= .
done  by  measuring  some  important  parameter  of
performance,  such  as  plate  current  or  power  out-
put,  while  fi`lament  voltage  is  slowly  reduced.  At
some   point   in   filament   voltage  there  will  be  a°
noticeable   reduction   in   plate   current   or   power
output,  and  operation  must  be  at  a  filament  voltT
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age  slightly  higher  than  the  point  at  which  per-
formance    appeared   to    deteriorate.    This   point
should be  periodically checked  to maintain  proper
operation,  and  line  or  filament  voltage  regulation
must   be   such   that  this   procedure   for  operating
at slightly  reduced voltage  is  feasible.

SrAIVDBy  OPERArJOIV   -   Both  anode  and  base
cooling  must  be  applied  whenever  filament  power
is applied even though no  other voltages  are  pre-
sent,   since  sixty  to  eighty  percent  of  the  fila-
ment  power  appears  as  heat  at  the  anode.  In  the
absence   of   cooling,   temperatures   will   rise   to
levels  which  are  detrimental  to  long  life,  and  if
the  anode  coolant  lines  are  obstructed  the  cool-
ing    jacket    may    rupture   from    generated   steam

pressure.

H/GH    VOLTAGE    -   Normal    operating    voltages
used  with  the   3CW20,000Al   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  hich-voltage   circuits   and
terminals,   with   interlock   switches   to   open   pri-
mary   circuits   of   the   power   supply   and   to   dis-
charge  hich-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.

RADIO   FREQUENCY   RADIATION    -    Avo.id   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  3CW-

20,000A1,  are   specifically  designed   to  generate
or  amplify  radio  frequency  power.  There  may  be  a

relatively  strong  rf  field  in  the  general  proximity
of  the  power  tube  and  its  associated  circuitry---
the more  power involved,  the  stronger the  rf  field.
Proper   enclosure   design   and  efficient   coupling
of  rf 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   variables   in   most
applications,   such   as   stray   capacitance   to  the
chassis,  capacitance  added  by  the  socket  used,
stray   capacitance   between   tube   terminals,   and
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    equal,    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   manufacturer's   technical   data,   or
test   specifications,   normally   are   taken   in    ac-
cordance with  Standard  RS-191.

The    equipment    designer    is    therefore    cau-
tioned  to  make  allowanc`e  for  the  actual  capaci-
tance    values    which   will    exist    in    any   normal
application.   Measurements   should   be  taken  with
the    socket    and    mounting   which   represent   ap-

proximate  final  layout   if  capacitance  values  are
highly significant  in the design.

SPEC/AL  APPLJCArJOIVS   -   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   Carlos,   California,   94070   for  in-
formation and  recommendations.
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DIMENsloNAL    DATA

OIM
NCHES M Ll I M ET ER S

MIN. MAX. F]EF. MIN. MAX. REF.

A 4.094 4156 103.99 105.56 -
a 4.594 4.656 116-69 118.26 -
C 0.720 0.760 18.29 19.50 -
D I.896 I.936 - 48.16 49.17
E 3.133 3.175 79.58 80.59
F 3.792 5.832 96.32 97.35
H 0. 188 - 4.78 -
J 0.188 4.78 -
M I.500 I.750 - 38.10 44.45 -
N I.937 2.187 - 49.20 55.55 -
P 2.512 2 .8 I 2 58.72' 7142 -
R 0.986 I.050 - 25.04 26.67 -
S 4.780 5.025 121.41 I 2764 -
T 3.128 3.428 79.45 87.07 -
U 7.903 8.403 200.7 213.44 -
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The   EIMAC   3CW20,000A3   is   a   ceramic/metal  power   triode  in-
tended  primarily  for  use  as  a  power oscillator  in  industrial-heating
applications.  It  is  also  recommended  for  use  as  a  grounded-grid  FM
amplifier,    as   a   conventional   plate-modulated   amplifier,   or   as   a
linear  amplifier.

The  anode  dissipation  rating is  20,000  watts  with  water  cooling.

GENERAL  CHARACTERISTICS1

ELECTRICAL

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

Current,  at  7.5  V    ..........

Amplification  Factor  (Average)   .  .  .
Direct lnterelectrode  Capacitances 2

Cin
Cout..................

Cgp...................

Frequency of Maximum  Ratings  (CW)

1.    Characteristics  and  operating  values  are  based  upon  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.

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

MECHANICAL

Base...,,................

Recommended  Air  System  Socket   .  .  .
Operating  Position   ............

Cooling...................

Maximum  Operating  Temperature:
Envelope  and  Ceramic/Metal  Seals

Maximum  Overall  Dimensions:

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

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

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

.....      Special,  Coaxial

•....         EIMACSK-1300

Vertical,   base  up  or down
.  .      Water  and  Forced  Air

...........          250OC

(Effective 8-1-75)    ©     1963,1966,1975   by  varian Printed  in U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san    carlos    /    california    94070
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RADIO-FREQUENCY  POWER  AMPLIFIER
PLATE-MODULATED
Class  C

ABSOLUTE  MAXIMUM  RATINGS

DC   PLATE  VOLTAGE    ......
DC   PLATE  CURRENT    ......
PLATE  DISSIPATION     ......
GF`lD   DISSIPATION

5500   VOLTS
3.0    AMPERES

13.5    KILOWATTS
250   WATTS

TYPICAL  OPERATION

DC  Plate  Voltage   .   .

DC  Grid  Voltage     .   .

DC  Plate  Current    .  .
DCGridcurrent      ..

Driving  Power    ....

plate  Output  Power

RADIO-FREQUENCY  LINEAR  AMPLIFIER
Grounded-Grid,  class  A82

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE    ......

DC   PLATE  CUF}RENT     .....,

PLATE  DISSIPATION     ......

GFllD   DISSIPATION         ......

7000   VOLTS

5,0    AMPEFIES

20    KILOWATTS

250   WATTS

1. Adjust to  give  specified  zero-signal  dc  plate  Current.

TYPICAL  OPEF!ATION

DC  Plate  Voltage   .....

DC  Grid  Voltage 1  .....

Zero-Sig.  Plate  Current     .

Max-Sig  DC  Plate  Current

Max-Sig  DC  Grid  Current
Peak  RF  Grid  Voltage     .   .

Driving  Power    .......

Plate  Output  Power   ....

RADIO-FREQUENCY  INDUSTRI AL  OSCILLATOR
Class  C

ABSCLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE
DC  PLATE  CURRENT
PLATE  DISSIPATION
GRID  DISSIPATION

7000   VOLTS
4.0     AMPEPIES
20    KILOWATTS

250   WATTS

TYPICAL  OPERATloN,   Optimum  Load

DC  Plate  Voltage    ...........

DC  Grid  Voltage      ...........
DC  Plate  Current     ...........
DC  Grid  Current      ...........
Plate  Input  Power   ...........

Plate  Output  Power   ..........

RADIO-FREOuENCY  POWER  AMPLIFIER
Grounded-Grid,  class  C

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE
DC  PLATE  CURRENT
PLATE  DISSIPATION
GRID  DISSIPATION

7000   VOLTS
4.0    AMPEF}ES

20    KILOWATTS
250   WATTS

TYPICAL  OPERATION

DC  platevoltage     .
DCGridvoltage       .
DC  platecurrent      .
DC  Grid  current        .
Driving  Power

Plate  Output  Power  .

NOTE:    TYPICAL   OPERATION   data   are   obtained   by   calculation  from  published  characteristic  curves  or  actual  mea-
surement.   Adjustment   of  the   rf  grid   voltage   to obtain  the  specified  plate  current  at  the  specified  bias  andplatevoltagesisassumed.Ifthisprocedureisfollowed,therewillbelittlevariationinoutputpowerwhen

the tube  is  changed, even  though  there  may  be some  variation  in  grid  current.  The  grid  current which  results
when   the  desired   plate   current   is   obtained  is  incidental  and  varies  from  tube  to  tube.  These  current  varia-
tions  cause  no difficulty  so   long  as   the   circuit  maintains  the  correct  voltage  in  the  presence  of the  varia-
tions  in  current.  If  grid  bias  is  obtained  principally  by  means  of  a  grid  resistor,  the  resistor  must  be  adjust-
able  to  obtain  the  required bias  voltage  when  the  correct  rf  grid  voltage  is  applied.

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Filament  Current  at  7.5  Volts   ..................,

Interelectrode Capacitance (grounded cathode connection)1
Cin     .........-.-.-.-..-.------    _    -    _    _    _    _    _    _

Min.           Max.

94.0       104.0   A

48.0         58.OpF
Cout    .............................................              1.2              1.5pF

C8p  ..............................................          30.0           38.OpF

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

EiEl
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MECHANICAL

MOowr/IVG   -   The  3CW20,000A3   must  be  opera-
ted   vertically,   anode  down  or  up,   and  should  be

protected  from  shock and  vibration.

COOL/IVG   -   The   anode   of  the   3CW20,000A3   is
cooled  by  circulating  water  through  the  integral
anode    water   jacket.   The   cooling   table   shows
minimum  water-flow  rates  at  various  plate  dissi-
pation  levels  and  assumes  a  temperature  rise  for
the  water  of  10°C.  Inlet  water temperature  should
never  exceed  55°C  and  outlet  water  temperature
should  never  exceed   70°C.  Where  a  liquid  cool-
ant   other  than  water   is   used,   the   difference  in
cooling  characteristics  should  be  carefully  con-
sidered  and  taken  into  account.  Maximum  system
pressure  must  not  exceed  50 psi.

Minimum  Cooling  Water-Flow  Requirements
Plate Water Pressure

Dissipation Flow Drop

(kw) (gpm) Approx.  psi

10 11.0 11.5

15 12.0 13.5

20 14.0 17.0

A  major   factor  effecting   long   life  of  water-
cooled  tubes   is  the  condition  of  the  cooling
water.  If the  cooling water  is  ionized,  deposits  of
copper  oxide  will form  on  the  internal  parts  of the
water  jacket  and  can  cause  localized  heating of
the  anode  and  eventual  failure  of  the  tube.

A  simple  method  of  determining  the  condition
of  the  water  is  to  measure  the  resistance  across
a  known  volume.  The  resistance  of  the  water
should be  maintained  above  50  KQ /cm3, and  pre-
ferably  above   250  KQ/cm3.  A relative water  re-
sistance  check  can  be  made  c o nt i n u ou s I y  by

measuring  the  leakage  current  which  will  bypass
a short  section  of insulating hose  column  if metal
nipples  or fittings  are  used  as  electrodes.

Forced-air   cooling   of   the   base   is   also   re-
quired,  with  30  to  50  cfm  of  air  at  50°C  maximum
directed  up  into  and  around  the  base  of  the  tube
to    cool   the    grid    and   filament   contact   areas.

Both   anode   and   base   cooling   should   be  ap-

plied    before    or   simultaneously   with   electrode
voltages,  including  the  filament,  and  should  nor-
mally   be   maintained   for   a   short   period   of  time
after  all  voltages  are  removed  to  allow  for  tube
cooldown.

ELECTRICAL

FILAMENT   0PERATloN   -Filament  voltage
should  be  measured  at  the  terminals  with  a  1  per-
cent  rms  responding  meter.  The  peak  emission  at
rated  filament  voltage  of the  EIMAC  3CW20,000A3
is    normally   many   times   the   peak   emission   re-

quired   for   communication   service.   A   small   de-
crease  in filament  temperature  due  to  reduction  of
filament    voltage   can   increase   the   life   of   the
3CW20,000A3   by  a  substantial  percentage.   It  is

good   practice  to  determine  the  nominal  filament
voltage  for  a  particular  application  that  will  not
adversely   affect   equipment   operation.   This   is
done   by   measuring   some   important   parameter  of

performance  such  as  plate  current,  power  output,
or   an  increase   in  distortion.   Operation   must  be
at    a   filament   voltage   slightly   higher   than   the
point at which  performance  appears to deteriorate.

llVPUT    CIRCUIT   -   When   the   3CW20,000A3    ±s
operated  as  a  grounded-grid  rf  amplifier,  the  use
of   a  resonant  tank  in  the  cathode  circuit  is  re-
commended   in  order  to  obtain   greatest   linearity
and  power  output.  For  best  results  with  a  single-
ended  amplifier,  it  is  suggested  that  the  cathode
tank   circuit   operate   at   a   "Q"   of  two   or  more.

STAIVDBY   0PERATI01V   -   Coolant  must  be  c±[-
culated  through  the  anode  water  jacket  whenever
filament   power  is  applied  even  though  no  other
voltages   are  present.   Sixty  to  eighty  percent  of
the  filament  power  appears  as  heat  in  the  anode.
In  the  absence  of coolant  flow,  temperatures  w.ill
rise  to  levels  which  are  detrimental  to  long  life.
If   the   coolant   lines   are  obstructed   the  coolant
jacket    may   rupture   from   the    generated   steam
pressure.



H/GH    VOLTAGE   -   Normal    operating   voltages
used   with  this  tube   are   deadly,   and   the  equip-
ment    must   be   designed   properly   and   operating

precautions  must  be  followed.  Design  all  equip-
ment   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.

INTERELECTRODE   CAPACITANCE   -I:tle
actual   internal   interelectrode   capacitance   of  a
tube   is   influenced   by   many   variables   in   most
applications,   such   as   stray  capacitance  to  the
chassis,  capacitance  added  by  the  socket  used,
stray   capacitance   between   tube   terminals,   and
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  fac-
tors  being equal,  controlling  internal tube  capaci-
tance   in  this   way  normally  assures   good   inter-
changeability of tubes  over  a  period  of time,  even
when    the  tube   may  be   made   by  different  manu-
facturers.   The  capacitance  values  shown  in  the
manufacturer's  technical  data,  or  test  specifica-
tions,   normally   are   taken   in   accordance   with
Standard  RS-191.

The  equipment  designer  is  therefore  cautioned
t.o  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
layout   if  capacitance   values  are   highly  signifi-
cant  in the design.

3CW20,000A3 @
RADlo   FREQUENCY   RADIATION    -    ANoid   ex-

posure  t®  strong  rf  fields  even  at  relatively  low
frequency.   Absorption  of  rf  energy  by  human  tis-
sue   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  3CW-
20,000A3,   are  specifically  designed  to  generate
or  amplify  radio  frequency  power.  There  may  be  a
relatively  strong  rf  field  in  the  general  proximity
of  the  power  tube  and  its  associated  circuitry---
the  more  power  invloved,  the  stronger  the  rf field.
Proper   enclosure   design   and   efficient   coupling
of  rf  energy  to  the  load  will  minimize  the  rf  field
in  the  vicinity  of  the  power  amplifier  unit  itself.

FAULT  PRorEcr/O„   -   In   addition  to  normal
plate    over-current    interlock    and    coolant    flow
interlock,   it  is  good  practice  to  protect  the  tube
from  internal  damage  which  could  result  from  oc-
casional    plate    arcing    at   high    anode   voltage.

In   all   cases   some   protective   resistance,   5
ohms  to  25  ohms,  should  be  used  in  series  with
each  tube  anode  to  absorb   power  supply  stored
energy  in  case  a  plate  arc  should  occur.  If  power
supply  stored  energy  exceeds  750  watt  seconds,
we  strongly  recommend  use  of  some  form  of  elec-
tronic  crowbar which will  discharge  power  supply
capacitors  in  a  few  microseconds  following  indi-
cation of start  of a  plate  arc.

SPECIAL   APPLICATION   -   Where   it  is  desired
to  operate  this  tube  under  conditions  widely  dif-
ferent  from  those  listed  here,  write  to  Power  Grid
Tube   Division,   EIMAC   Division   of   Varian,   301
Industrial  Way,   San  Carlos,  California   94070  for
information  and recommendations.

EiEI
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a 4594 4656 I I 6 .7 118 .3

C 06cO 0.760 15.2 19.3

D 1896 I .956 48.2 492
E 3133 3.175 79.6 80.6

`F 3792 3.832 96.3 97.5
H 0188 48
J 0188 4.8
M I .5cO I , 750 38.I 44.4
N 1937 2. 187 49.2 55.5
P 2312 2812 58.7 71.4

F3 0986 1050 25.0 26.7 -
S 4780 5025 1214 I 27.6

T 5.128 3.428 79.4 87.I -
U 7.903 8.403 2cO.7 213.4
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i-I TECHNICAL    DATA

3(WZO,000A7
WATER.COOLED

HIOH-Mu

POWER  TRIODE

The  Eimac  3CW20,000A7  is  a  ceramic  and  metal  power  triode  intended  to  be  used
as  a   zei.o-bias  Class-B   amplifier  in   audio   or  I.adio-freq\iency   applications.   Operation
with  zero  grid  bias  offers  circuit  simplicity  by  eliminating  the  bias  supply.  In  addition,

grounded-grid  operation  is  atti.active  since  a  power  gain  as  high  as  twenty  times  can
be  obtained  with  the  3CW20,000A7.

The  3CW20,000A7  is  electrically  identical  to  the  air-cooled  3Cxlo,000A7  except
for  its  20kw  plate dissipation  rating.

®

n

GENERAL   CHARACTERISTICS

ELECTRICAL

Filament:      Thoriatod-Tungsten

Voltage-..--.-.-

Current---------

Amplification     Factor    ---------

Direct   lnterelectrode   Capacitances:

Grid-Filament---.-.-.

Grid-Plate---------

Plate-Filament--------

Frequency  for   Maximum   Ratings   -------

MECHANICAL

Base---.--.-----

Recommended   socket   ---------

Operating    Position          ---------

Cooling-.--..-----

Maximum   Operating   Temperatures:

Anode    Core          --------

Ceramic-to-M®tal    seals         ------

Maximum   Dimensions:

Height.-----.--

Diameter---------

Net    Weight            -----.----

Min.      Nom.

7.5

94
ZOO

't.;..,,.-nd"l

i,;(,.i,,,j,

Max.

62.0   uuf

40.0   uuf

0.3    uuf

'40   Mc

----         Coaxial

-            -               Eimac    sK-1300

Vertical,    base    `fty   or   down
-      Water   and    Forced   air

•-.-        25oo  C

•-.-        250. -C

•           .           .            Il.;inches

.            -            -               4.7   inches

-I         -             -                 12pounds

RADIO-FREQUENCY
LINEAR  AMPLIFIER

Grounded  Grid.  Class-B

MAXIMUM    RATINGS

DC   PLATE   VOLTAGE         -

DC   PLATE  CURRENTS       -

PLATE    DISSIPATION            -

GRID    DISSIPATION              -

-Approximte  Values

7000   MAX.   VOLTS
5.0   MAX.   AMPS

20   MAX.   KW

goo   MAX.   WATTS

(Effective     1-I-63)  ©Copyright   1963    by    Eitel-Mccullough,    lnc.

TYPICAL   OPERATION,   Single-Tone  Condi+ions

DC   plate   Voltage           -           -

Zero.Sig    DC    Plate    Current*

Max.Sig   DC   Plate   Current   -

Max-Sig   DC   Grid   Current   -

Driving    Impedance         -            -

Resonant   Load   Impedance   -

Max-Sig    Driving    Power            -

Peak   Envelope   Plate

Output   power   -           -           -

Power   Gain              -           -           -

•          7000               7000   volts

-.         a.60                0.6Q   amps

-            3.72                 5.00   amps

-           0.7'                  I.00   amp

-                35                      3Z   ohms

-           I-02d              ~     745   ohm:

-              885                15to`  watts

17,700            24,200   watts
-            20.0                   15.7   times

i                                           EIMAc  dlvlslon  of  varlan  /  3ol  Industrial  way  /  san  car|os  /  :aTo'=;IT9T



-@ 3CW20,000A7

AUDIO-FREQUENCY
AMPLIFIER  OR  MODULATOR

Class-B,  Grid  Driven

MAXIMUM    RATINGS    (Per   Tube)

DC   PLATE  YOLTAGrE          -           -           -

DC    PLATE   CURRENT         -           -           -

PLATE    DISSIPATION             -            -            -

GRID    DISSIPATION              -            -            -

*Approximate   Values

7000   MAX.   VOLTS

5.0   MAX.   AMPS

20   MAX.   KW

500   MAX.  WATTS

TYPICAL   OPERATION,   Two   Tubes,   Sinusoidal   Wave

DC   pla+e   voltage           -           -

DC   Grid   vol+aqe           -           -

Zero-Sig   DC   Plato   Current*
Max-Sig   DC   Plate   Current   -

Max-Sig   DC   Grid   Curren+   -

Driving     Power       -           -           -

5000              7000  volts
0                       0   yol+s

I.2                     I.2   amps

10.0                   10.O   amps

I.2                     2.I    amps

290                 560  watts
Peak   AF   Driving   voltage   (Per  Tube)   -             240                  3IO   volts

Load    Resis+ance,    Pla+e-to-Pla+e    -            -1030                 1520   ohms

Max-Sig    Plate   Outpu+   Power        -           -31.000           47.700  watts

RADIO-FREQUENCY
LINEAR  AMPLIFIER

Carrier  Conditions,  Grounded-Grid,  Class-82

MAXIMUM   RATINGS

DC   PLATE  VOLTAGE     ----      7000   MAX.   VOLTS

DC   PLATE   CURRENT     ----           5.0   MAX.   AMPS

PLATE    DISSIPATION       ----            20   MAX.   KW

GRID    DISSIPATION         ----         500   MAX.   WATTS

*Approximate   Values

tModulation   Cres+   Conditions

TYPICAL   OPERATION

DC   pla+e   vol+age   -           -

DC   Grid   Voltage   -           -

Zero-Sig   DC   Plate   Current*

DC  plate  current  -          -
DC  Grid   current  -          -
Driving    lmpedancet         -

Peak   Driving   Yoltaget    -

Driving    Power            -            -

Plate   Ou+put    Power        -

7000  volts
0  yolts

0.6   amp

2.4  amps

0.25   amp
32   ohms

310   yolts

330  watts
5650  watts

RADIO-FREQUENCY  POWER  AMPLIFIER
OR  OSCILLATOR.  Class-C

MAXIMUM    RATINGS

DC   PLATE   VOLTAGE          ----       7000   MAX.VOLTS

DC   PLATE   CURRENT         ----          4.0   MAX.   AMPS

PLATE    DISSIPATION            ----            20   MAX.   KW

GRID   DISSIPATION             ----         500   MAX.   WATTS

TYPICAL   OPERATION

DC   plate   Voltage           .

DC   pla+e   current          -

DC   Grid   voltage          -
DC   Grid   Curren+           -

Peak   RF   Grid   Voltage

Grid   Driving   Power     -

Pla+e   Output   Power     -

-5000          7000  volts

-4.0               4.O   amps

--210            -230   volts

-840             775   rnA

-510              555   volts

•    420             530  wet+s

-14             21.3   kw

PLATE-MODULATED  RADIO-FREQUENCY
POWER  AMPLIFIER[  Class-C

MAXIMUM    RATINGS

DC   PLATE   VOLTAGE

DC   PLATE   CURRENT

PLATE    DISSIPATIONt

GRID    DISSIPATION

5500   MAX.   VOLTS

3.0   MAX.   AMPS

13.5   MAX.   KW

500   MAX.   WATTS

tcorresponds  to  20   kw   at   T00°/o   sine-wave   modulation

i)

TYPICAL   OPERATION

DC   Plate   Yoltago   -

DC   Plate   Current  -

DC   Grid   Voltage   -

DC  Grid   Current  -

Peal  RF  Grid  Voltage

Grid   Driving   Power

Plate   Outpu+   Power

Note:      ''TYPICAL    OPERATION"    data    are    ob+dined    by    calculation    from    published    characteristic
curves    and    con irmed    by   direct   tests.   No   allowance   for   circuit   losses,   ei+her   input   or   output,   has

been   made.     A ius+ment  of  the   rf  grid   drive   to   obtain  the   specified   zero-signal   plate   current  at  the
specified    bias   and    plate   voltage   is   assumed.

5000  volts

3.0   amps

•200   volts

775   rnA

490   volts

380  watts

„.9  kw

A

a



APPLICATION

MECHANICAL

Mounting-The  3CW20,000A7  must be operated ver-
tically,  base  down  or  up.  The  tube  must  be  protected

from  severe  vibration  and  shock.

Socket-The  SK-1300  socket  is  available  for  use  with
the   3CW20,000A7.   Base   cooling   is   accomplished   by

directing  approximately  30  cfm  of  air  at  a  static  pres-

sure  of  0.1  inch  through  the  socket  and  over  the  base

seals.

Cooling-The  anode  of  the  3CW20,000A7  is  cooled
by  circulating  water  through  the  integral  anode-water

jacket.  The  table  below  lists  minimum  water-flow rates
at  various  plate  dissipation  levels

Minimum  Cooling  Water-Flow  Requirements

Plate Water Pressure
Dissipation Flow Drop

(kw)) (gpm) (p§i)

10 6.3 4.9

15 9.0 9.2

20 12.0 15.0

t'Since  power  dissipated  by  the  filament  represents

750 watts and grid dissipation can reach 500 watts,

1250 watts has been  added to anode dissipation  in

preparing  this  tabulation.

The  cooling  table  assumes  that  the  maximum  outlet-
water   temperature   will   be   below   70°C   to   preclude
"spot"  boiling.   Further,   inlet-water  temperature  must

not  exceed  60°C.  In  all  cases,  maximum  system  water

pressure  must  not  exceed  50  pounds  per  square  inch.
Water  flow  and  air flow  must  be  started  before  apply-

3

3CW20.000A7

ing   any   voltages   to   the   tube   and   may   be   stopped

simultaneously  with  the  removal  of tube voltages.  Suit-

able  flow  and  temperature   interlocks   should  be  pro-

vided to protect the tube from  inadequate flow rates.

ELECTRICAL

Filament-The rated filament voltage for the 3CW20,-
000A7 is 7.5 volts Filament voltage,  as measured at the

socket, should be maintained at this value for consistent

performance and maximum tube life.  In no case should
it  be  allowed  to vary  from  7.5  volts  by  more  than  plus

or minus  five percent.

Input  Circuit-When  the  3CW20,000A7  is  operated
as  a  gi.ounded-grid  rf  amplifier,  the  use  of  a  resonant

tank   line   in   the   cathode   circuit   is   recommended   in

order  to  obtain   greatest  linearity  and  power  output.

For best results with  a  single-ended amplifier,  it is sug-

gested  that  the  cathode  tank  circuit  operate  at  a  "Q"
of two or more.

Classlc   Operation-Although   designed   specifically
for Class-B service, the 3CW20,000A7 may be operated

as  a  Class-C  amplifier  or  oscillator  or  as  a  plate-modu-

lated  radio-frequency  amplifier.  The  zero-bias  charac-

teristic  can  be  used  to  advantage  in  Class-C  amplifiers

by   employing   only   grid   leak   bias.   If   driving   power

should fail, plate dissipation is then kept to a low value

because  the  tube  will  be  operating  at  normal,  static,

zero-bias  conditions.

Special  Applicali®ns-If it  is  desired to  operate  this
tube under conditions widely different from those given

here,   write   to   Power   Grid   Tube   Marketing,   Eitel-

Mccullough,   Inc.,   301   Industrial   Way,   Sam   Carlos,

California,  for  information  and  recommendations.
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The Eimac  3CW20,OOOH3  is  a water-cooled,  ceramic-metal power
triode  designed  primarily  for  use  in  industrial radio-frequency  heating
services. Its water-cooled anode is conservatively rated at 20 kilowatts of
plate dissipation with low water flow and pressure drop.

Input of 40 kilowatts is permissable up to 90 megacycles. Plentiful
reserve emission is available from its 750 watt filament. The grid struc-
ture  is  rated  at  250  watts,  making  this  tube  an  excellent  choice  for
severe applications.

^

1=

GENERAL   CHARACTERISTICS
ELECTRICAL

Filament : Thoriated-Tungsten               Min.
Voltage-----
Current-----94

Amplification Factor ----
Interelectrode Capacitances, Grounded Cathode :

Grid-Filament----48
Plate-Filament   ----             1.2
Grid-Plate-----30

Nom.       Man.
7. 5                     volts

104     amps
20

58      IJ,V£
1.5„„f

38    „„f
FrequencyforMaximumRatings ------      90    Mc

MECHANICAL

Base----------------

Operating  position         ------------

Cooling---------------

Maximum Operating Temperatures :
Ceramic-to-Metal seals        ----------

Maximum Dimensions :
Height--------------
Diameter-------------

Net weight     ------.

(Effective  2-1-65)   ©   1965,  1968  by  Varian

-      -      -      See  outfroe

Vertical, base up or down
-   Water and Forced Air

----          250OC

-       -       -       See outline
-      -      -      See outline
-       -       -         12pounds

Printed  in  U.S.A.



-® 3CW20,000H3

RF   .NDUSTRIAL   OSCILLATOR
Cfass-C  (Filtered  DC  Power  Supply)

MAXIMUM   RATINGS:
DC   PLATE   VOLTAGE
DC   PLATE   CURRENT

DC   GRID  VOLTAGE
DC   GRID   CURRENT

PLATE   INPUT   POWER
PLATE   DISSIPATION

(NOMINAL)   -         -

12,000  VOLTS
4.0 AMPS

-1000 VOLTS
0 .6  A:N(P
40KW

20KW

TYPICAL   OPERATION*
DCplatevoltage       -        -        -
DCplate   current       -        -        -
DCGridvoltage        -        -        -
DC Grid   current        -        -        -
Peak   Positive   Grid   Voltage  -
Driving   power  ----
Platelnputpower     -         -        -
PlateDissipation         -         -         -
Plate  output  power          -        -
Approximate  Load  Impedance
*Loaded  Conditions

7000      10,000volts
4.0              4.O  amps

-670     -800volts
.275            .315  amps
340             340 volts
260            340 watts

28              40 kw
9                12kw

19               28  kw
720          1270 ohms

Note:  ``TYPICAL  OPERATION'`  data  are  obtained  by  calculation  from  published  characteristic  curves  and  confirmed  by
direct  tests.  No  allowance  for  circuit  losses,  either  input  or  output,  has  been  made.

A P P I I C AT I O N

ELECTRICAL
Filameh'

The  rated  filament  voltage  for  the  3CW20,-
000H3  is  7.5  volts.  Filament voltage,  as meas-
ured  at  the  tube,  should be maintained  at this
value for consistent performance and maximum
tube life. In no case should it be allowed to vary
from 7.5 volts by more than plus or minus five
Percent.

Control Grid Operation
The grid current rating is 0.6 ampere dc. This

value should not be exceeded for more than very
short  periods  such  as  during  tuning  and  over-
current protection in the  grid circuit should be
provided.  Ordinarily it will not be necessary  to
operate  with  more  than  0.2  to  0.4  amp  grid
current to obtain reasonable efficiency. In indus-
trial  heating  service  with  varying  loads,  grid
current should be monitored continuously with
a dc current meter. The maximum grid dissipa-
tion rating is 250 watts.

Plate Operation
Maximum   plate   voltage   rating   of   12,000

volts  and maximum plate  current of 4.0  amps
should  not  be  applied  simultaneously  as  rated
plate dissipation may be exceeded. The 40 kilo-
watts input rating applies for Class C  amplifier
or oscillator service with no modulation.

Plate  over-current  protection  should  be  pro-
vided  to  remove  plate  voltage  quickly  in  the
event of an over-load or an arc-over at the load.
In addition current limiting power supply resis-
tors  should  be  used.  These  precautions  are  es-
pecially important in industrial service with its
wide variations in loading.

Spark  gaps  from  plate  to  ground  should  be
used to prevent transient voltages from flashing
across the tube envelope during any fault condi-
tions.

High Frequency Operation
The  3CW20,000H3  is  usable  to  140  Mc.  At

this frequency, plate voltage must be reduced to
7000 volts in Class C  service.

MECHANICAL
Mounting

The  3CW20,000H3  must  be  mounted  verti-
cally, either base up or down.

Cooling
The anode of the 3CW20,OO0H3 is cooled by

circulating  water  through  the  integral  anode-
water  jacket.  The  table  below  lists  minimum
water-flow   rates   at  various   plate   dissipation
levels. The table is based upon a water tempera-
ture rise of 2ooC.

MINIMUM  COOLING  WATER-FLOW  REQUIREMENTS

Plate Water Pressure
Dissipation Flow Drop

(kw) (gpm) (psi)

10 2 2.5

15 3 3.0

20 4 3.5

25 5 4.0

Since power dissipated by the filament repre-
sents  750 watts  and  grid dissipation can reach
250 watts,  1000 watts has been added to anode
dissipation in preparing this tabulation.

The cooling table assumes that the maximum
outlet-water temperature will be below  70°C  to
preclude "spot" boiling.

Additional   forced-air   cooling   of   the   tube's
base  is  also  required  to  maintain  ceramic-to-
metal seal temperatures below the 250°C maxi-
mum.   Approximately   40   cfm   of  cooling   air
directed  into  the  base  structure  will  generally
satisfy  this  requirement.

Special Application
lf    it   is   desired   to   operate   this   tube   under

conditions    widely   different    from   those   given
here,  write  to  Power  Grid  Tube  Div.,  Eimac  Di-
vision   of  Varian,   301   Industrial   Way,   San   Car-
Ios,  Calif.  for  information  and  recommendations.
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The    EIMAC    3CW20,000H7    is    a   ceramic/metal   power
triode intended  for  use  as  a  dc  voltage or  current  regulator,
or  in  high-voltage  switch  tube  or  pulsed  regulator  service.

In   addition,   since  the   tube   is  identical  to  the  EIMAC
3CW20,000A7  except  for  the  anode  and  grid  flanges  and  the
addition  of  the  filament  flying  leads,  the  tube  is  useful  as
a  zero-bias  Class  8  amplifier  in   audio  or  rf  applications.
Operation   with  zero   grid   bias   offers   circuit   simplicity  by
eliminating   the   bias   supply.   In    addition,   grounded-grid
operation  is  attractive  since  a power  gain  as  high as twenty
times  can  be obtained  with  the  tube.

The  anode  dissipation  rating is  20,000  watts  with  water
cooling.

GENERAL  CHARACTERISTICS1

®

_-__-

ELECTRICAL

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

Current,  at  7.5  V    ..........

Amplification  Factor  (Average)  .  .  .
Direct lnterelectrode  Capacitances 2

Cin...................

Cout    .   '   ................

Cgp...................

Frequency of  Maximum  Rating  (CW) .

..       7.5±0.4    V

100A

200

59pF
0.2   pF
36pF

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  con-
sulted    before   using    this    information   for   f inal    equipment   design.

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

MECHANICAL

:,:.,#ilrTkyT,,,.i,,„-

Base   ......................     Special,  with  grid contact  flange  &  filament  flying  leads
Operating Position   ................................      Vertical,  Anode  up  or  down

Cooling    ................................     Water  or  equivalent  liquid  &  forced  air

(Effective  5-15-74)    ©      by varian Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san     carlos     /    california    94070
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Maximum  Overall  Dimensions:
Length  (including  filament  leads) .........
Diameter  (anode mounting flange  pitch  circle) .

Maximum  Operating  Temperature:

Envelope  &  Ceramic/Metal  Seals  .........
Net  Weight  (Approximate)  ................

DC  VOLTAGE  OR  CURRENT  REGULATOR

ABSOLUTE  MAXIMUM  f]ATINGS:

DC   PLATE  VOLTAGE    ..........          20    KILOVOLTS

DC   PLATE  CuRRENT     ..........         7.5    AMPERES

20.7in;    52.2    cm

6.75in;    17.1    cm

250OC

10.6  lbs:   4.8    kg

PLATE  DISSIPATION     ..........           20     KILOWATTS

GFnD  DissipATioN    ...........        5oO    wATTs

SWITCH  TUBE  OR  PULSED  REGULATOR

ABSOLUTE  MAXIMUM  F}ATINGS:

DC   PLATE  VOLTAGE    .........              20    KILOVOLTS
PuLSE  PLATE  CURRENT     ........           40    AMPEPIES

PLATE  DISSIPATION     ..........         20    KILOWATTS

GRID   DISSIPATION     ...........       500    WATTS

RADIO  FREQUENCY  LINEAR  AMPLIFIER
Grounded  Grid,  Class  8

ABSOLUTE  MAXIMUM  F`ATINGS:

DC   PLATE  VOLTAGE    .
DC  PLATE  CURRENT     .
PLATE  DISSIPATION     .
GRID   DISSIPATION

1.    Approximate  value.

7000   VOLTS
5.0    AMPERES
20    KILOWATTS

500    WATTS

AUDIO  FREQUENCY  AMPLIFIER  OR  MODULATOR
Class  8,  Grid  Driven

ABSOLUTE  MAXIMUM  F}ATINGS:

DC  PLATE  VOLTAGE    .
DC  PLATE  CURFtENT    .
PLATE  DISSIPATI0N     .

GFtlD   DISSIPATION         .

1.    Approximate  value.

7000   VOLTS
5.0    AMPERES
20    KILOWATTS

500   WATTS

TYPICAL  OPERATION,  Single-Tone  Conditions

Plate  Voltage     ........
Zero-Signal   plate  Currentl
Max.  Signal  Plate  Current
Max.  Signal   Grid  Current 1
Driving   Impedance     .....
F}esonant  Load  Impedance  .
Max.  Signal  Driving  Power 1
Peak  Envelope  Plate

po:::p8:i:O,w:r-.......

TYPICAL  OPERATION
Two  Tubes,  Sinusoidal  Wave

Plate  Voltage      ...........
Grid  Voltage        ...........
Zero-Signal   Plate  Currentl     .  .   .
Max.  Signal   Plate  Current  ....
Max.  Signal   Grid  Currentl ....
Driving   Power   1 ...........
Peak  Audio  Driving 1
Voltage  (per  tube) ......,.

Load  F`esistance,  plate-to-pl ate
Max.  Signal  Plate  Output  Powerl

17.7
20.0

24.2   kw
15.7   times

RADIO  FREQUENCY  LINEAR  AMPLIFIER
(AM  DOUBLE  SIDEBAND)
Carrier  Conditions,  Grounded-Grid  Class  8

ABSOLUTE  MAXIMUM  PATINGS:

DC   PLATE  VOLTAGE   ........
DC   PLATE  CuRRENT     ........
PLATE  DISSIPATION     ........
GRID   DISSIPATION         ........

1.    Approximate  value.
2.    Modulation  Crest  Conditions.

7000    VOLTS
5.0    AMPERES
20    KILOWATTS

500   WATTS

TYPICAL  OPEPIATION

plate  Voltage      ........
Grid  Voltage   .........
Zero-Signal   Plate  Current 1.
Plate  Current   ....   _   ..--

Grid  Currentl
Dri ving  lmpedance2.   .   .
Peak  Driving  Voltage 2 .
Driving  Power 1 ......
Plate  Output  Power 1.  .  . ®
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RADIO  FREQUENCY  POWER  AMPLIFIER
OR OSCILLATOR   Class C

ABSOLUTE  MAXIMUM  RATINGS:

PLATE  VOLTAGE     .   .   .
PLATE  CuRRENT      .   .  .
PLATE  DISSIPATION     .
GRID   DISSIPATloN    .   .

1.    Approximate  value.

7000   VOLTS
4.0    AMPERES
20    KILOWATTS

500   WATTS

TYPICAL  OPERATION

Plate  Voltage     ....
Plate  Current      ....
Grid  voltage       ....
Grid  Current 1     ....
Peak rf  Grid  Voltage
Grid  Driving  Power
Plate  Output  Power 1

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Filament  Current  @ 7.5  Volts     ............................

Interelectrode  Capacitancel (grounded cathode connection)
Cin.......................................-...

Cout..........................................

Cgp...............................

Interelectrode  Capacitancel (grounded  grid connection)
Cin...............................

Cout.............................................

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

Min.         Max.

94.0       104.0   A

53.0         65.0   pF
0.30   pF

32.0         40.0   pF

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

APPLICATION

MECHANICAL

MOowrJIVG   -   The  3CW20,000H7  must  be  opera-
ted  vertically,  anode  down  or  up,  and  should  be
protected   from   shock   and   vibration.   The  anode
mounting  flange  provides  a  convenient  mounting
means,    and   the   grid   is   also   provided   with   a
flange for mating with  a simple  contact  assembly.
Both  filament  connections   are  made  with  flying
leads  approximately  nine  inches  long with  heavy
lugs  attached  at the ends.

COOL/IVG   -   The   anode   of  the   3CW20,000H7  is
cooled  by  circulating  water  through  the  integral
anode   water   jacket.   The   cooling   table   shows
minimum  water-flow  rates  at  various  plate  dissi-
pation  levels  and  assumes  a temperature  rise  for
the  water  of  10°C.  Inlet  water temperature  should
never  exceed  55°C  and  outlet  water  temperature
should  never  exceed  70°C.  Where  a  liquid  cool-
ant   other  than  water  is  used,   the  difference  in
cooling  characteristics  should  be  carefully  con-
sidered  and  taken  into  account.  Maximum  system
pressure  must  not exceed  50 psi.

Minimum Cooling Water-Flow  Requirements
Plate Water Pressure

Dissipation Flow Drop

(kw) (gpm) Approx.  psi

10 11.0 11.5

15 12.0 13.5

20 14.0 17.0

A  ma].or   factor  effecting  long  life  of  water-
cooled  tubes   is  the  condition  of  the  cooling
water.  If the  cooling water  is  ionized,  deposits  of
copper  oxide  will form  on  the  internal  parts  of the
water  jacket  and  can  cause  localized heating of
the  anode and  eventual  failure  of the  tube.

A  simple  method  of  determining  the  condition
of the  water  is  to  measure  the  resistance  across
a  known  volume.  The  resistance  of  the  water
should be  main.tained  above  50  KQ /cm3, and  pre-
ferably  above  250  KQ/cm3.  A relative water  re-
sistance  check  can  be made  c ontinuous ly by
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measuring  the  leakage  current  which  will  bypass
a  short  section  of insulating hose  column  if metal
nipples  or fittings  are used  as  electrodes.

F`orced-air    cooling   of   the   base   is   also   re-
quired,  with  30  to  50 cfm  of  air  at  50°C  maximum
directed  up  into  and  around  the  base  of  the  tube
to    cool   the    grid    and   filament   contact   areas.

Both   anode   and   base   cooling   should   be  ap-

plied    before   or   simultaneously   with   electrode
voltages,  including  the  filament,  and  should  nor-
mally   be   maintained   for   a   short   period   of  time
after   all  voltages  are  removed  to  allow  for  tube
cooldown.

ELECTRICAL

FILAMENT   OPERATION   -Filament   voltage
should  be  measured  at  the  terminals  with  a  1  per-
cent  rms  responding  meter.  The  peak  emission  at
rated  filament  voltage  of the  EIMAC  3CW20,000H7
is   normally   many   times   the   peak   emission   re-
quired   for   communication   service.   A   small   de-
crease  in filament  temperature  due  to reduction  of
filament    voltage   can   increase   the   life   of   the
3CW20,000H7  by  a  substantial  percentage.   It  is

good   practice  to  determine   the  nominal  filament
voltage  for  a  particular  application  that  will  not
adversely   affect   equipment   operation.   This   is
done   by  measuring   some   important   parameter  of
performance  such  as  plate  current,  power  output,
or   an   increase   in  distortion.   Operation   must  be
at    a   filament   voltage   slightly   higher   than   the
point  at which  performance  appears  to deteriorate.

INPUT    CIRCUIT   -   When   the   3CW20,OOOH7   ±s
operated  as  a  grounded-grid  rf  amplifier,  the  use
of   a  resonant  tank  in  the  cathode   circuit  is  re-
commended   in   order  to  obtain   greatest   linearity
and  power  output.  F`or  best  results  with  a  single-
ended  amplifier,  it  is  suggested  that  the  cathode
tank   circuit   operate   at   a   "Q"   of  two   or  more.

CLASS-C    OPER4TJOIV   -Although   designed
specifically for Class-B service,the  3CW20,000H7
may  be  operated  as  a  Class-C  amplifier  or  oscil-
lator     or    as   a    plate-modulated   radio-frequency
amplifier.    The   zero-bias   characteristic   can   be
used  to  advantage  in  Class-C  amplifiers  by  em-
ploying    only   grid   leak   bias.    If   driving   power
should   fail,   plate  dissipation  is   then   kept  to  a
low  value  because  the  tube  will  be  operating  at
normal,  static,  zero~bias  conditions.

SrAIVDBy  OPERAr/OIV   -   Coolant  must  be  cir-
culated  through  the  anode  water  jacket  whenever
filament   power   is  applied   even  though  no  other
voltages   are  present.   Sixty  to  eighty  percent  of
the  filament  power  appears  as  heat  in  the  anode.
In  the  absence  of coolant  flow,  temperatures  will
rise  to  levels  which  are  detrimental  to  long  life.
If   the   coolant   lines   are   obstructed   the   coolant

jacket    may    rupture    from   the    generated   steam
pressure.

H/GH    VOLTAGE   -   Normal    operating   voltages
used   with  this   tube   are   deadly,   and   the  equip-
ment    must   be   designed   properly   and   operating

precautions  must  be  followed.   Design  all  equip-
ment   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-HAD/4T/OIV   -   High-vacuum tubes  operating at
voltages   higher   than   10   kilovolts   produce   pro-

gressively  more  dangerous  X-ray  radiation  as  the
voltage    is    increased.    This   tube,   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  effected
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  adequacy  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.
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RADIO   FREQUENCY   RADIATION   -   Avoid   ex-
posure  to  strong  rf  fields  even  at  relatively  low
frequency.  Absorption  of  rf  energy  by  human  tis-
sue   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  3CW-
20,000H7,   are  specifically  designed  to  generate
or  amplify radio  frequency  power.  There  may  be  a
relatively  strong  rf  field  in  the  general  proximity
of  the  power  tube  and  its  associated  circuitry---
the  more  power  invloved,  the  stronger the  rf field.
Proper   enclosure   design   and   efficient   coupling
of  rf energy  to  the  load  will  minimize  the  rf  field
in  the  vicinity  of  the  power  amplifier  unit  itself.

FAULT   PROTECTlolv   -   ln   add±tiorL   to  normal
plate  over-current  interlock,  screen  current  inter-
lock,  and  coolant  f low  interlock,  it  is  good  prac-
tice   to   protect   the   tube   from   internal   damage
which   could  result  from  occasional   plate  arcing
at high  anode voltage.

In   all   cases   some   protective   resistance,   5
ohms  to  25  ohms,  should  be  used  in  series  with
each  tube  anode  to  absorb  power  supply  stored
energy  in  case  a  plate  arc  should  occur.  If  power
supply  stored  energy  exceeds  750  watt  seconds,
we  strongly  recommend  use  of  some  form  of elec-
tronic  crowbar which  will  discharge  power  supply
capacitors  in  a  few  microseconds  following  indi-
cation of start  of a  plate  arc.

SPECIAL  APPLICATI01V   -   Where   it  is  desired
to  operate  this  tube  under  conditions  widely  dif-
ferent  from  those  listed  here,  write  to  Power  Grid
Tube   Division,   EIMAC   Division   of   Varian,   301
Industrial   Way,   San  Carlos,   California  94070  for
information and recommendations.
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DIMENsloNAL    DATA

DIM
NCHES M LLIMETERS

MIN MAX. REF MIN MAX. F\EF

A 4.094 4156 105 99 '05 56
a 2.312 2.812 56.72 71.42

C I . 93 7 2 . I 87 49.20 55.55
E 3230 3.270 82 lc4 83.06
F 5.030 5090 12776 129.29

H 0.530 0.7cO 13.46 17.78

J 0125 3.18

K 4.425 4.445 I I 2  40 112.90

M I . 500 1750 58.10 4445
P 5957 6025 151.51 15304
F? 0.7CX) 0.860 1778 2 I .84
T 4.350 4.450 Ilo.49 I 15.05

U 7. 903 81403 2cO.74 213 44
V 0. 250 6.35
W 290 510 290 310

X 6750 171  45

Y 0.250 6.55
Z 20cO 50.80

AA 8500 9000 21590 228.60
AC 1180 1220 1180 1220

AD 0.590 9.91

AE 0. 265 6.73

NOTES:
1.     F}EFEF}ENCE  DIMENSIONS

AF]E  FOF3  INFO  ONLY  AND

ABE  NOT  BEQ'D  FOB  INSPEC-
TION   PURPOSES.

2.    3  MTG.  HOLES  IN  MTG  FLANGE

AND   12  lN  THE  GF]lD  FLANGE.

3.     GF]ID  FLANGE,   WATEF`  FITTINGS,

AND   FIL.   LEADS  OF3lENTED  AS

SHOWN.
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The Eimac  3CW30,000H3  is  a water-cooled,  ceramic-metal power
triode  designed  primarily  for  use  in industrial radio-frequency heating
services. Its water-cooled anode is conservatively rated at 30 kilowatts of
plate dissipation with low water flow and pressure drop.

Input of 60 kilowatts is permissable up to 90  megahertz.   Plentiful
reserve  emission  is  available  from  its  one  kilowatt  filament.  The  grid
structure is rated at 500 watts making this tube an excellent choice for
severe applications.                                                                                c.

a

FTfi
GENERAL   CHARACTERISTICS

ELECTRICAL

Filament:  Thoriated-Tungsten                M£72.            Nom.        Mow.
Voltage-----
Current        -----        1 52

Ampnfication Factor ----
Intereleetrode Capacitances, Grounded Cathode :

Grid-Filament----
Plate-Filament----
Grid-Plate-----

®

Frequency for Maximum Ratings ----

6.3V
a    172      A

20

58pF
1.5 pF

38pF
-        -       90     MHz

MECHANICAL

Base----------------

Operating position        ----

Cooling-------

Maximum Operating Temperatures
Ceramic-to-Metal seals       -

Maximum Dimensions :
Height-----
Diameter----

Net weight     -----

(Effective  11-1-68)  ©  1965,  1968 by Varian

-      -      -      See  outline

Vertical, base up or down
-   Water and Forced Air

.       -          250OC

-      See outhie
-      See outnne
-         12 pounds

Printed  in  U.S.A.
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RF   INDUSTRIAL   OSCILLATOR
Class-C  (Filtered  DC  Power  Supply)

MAXIMUM   RATINGS:
DC   PLATE   VOLTAGE

DC    PLATE   CURRENT

DC   GRID  VOLTAGE
DC   GRID   CURRENT

PLATE    INPUT   POWER
PLATE    DISSIPATION

(NOMINAL)   -         -

12,000  VOLTS
6.0  ANIPS

-1000 VOLTS
1.0  AMP
60KW

30KW

TYPICAL   OPERATION*

DCplate  voltage       -         -         -
DCplate   current       -         -         -
DCGridvoltage        -         -         -
DC  Grid   current        -         -         -
Peak   Positive   Grid   Voltage   -
Driving   power  ----
Plate  Input  power     -         -         -
Plate   Dissipation         -          -          -
Plate  output  power          -        -
Approximate  Load   Impedance
*Loaded  Conditions

7000      10,000volts
6.0               6.O  amps

-600     -800volts
.66            .315  amps

440            360 volts
660            365 watts

42              60 kw
12                 18kw
30              42  kw

600            750 ohms

Note:  ''TYPICAL  OPERATION"  data  are  obtained  by  calculation  from  published  characteristic  curves.   No  allowance  for
circuit  losses  has  been  made.

A P P L I CAT I O N

ELECTRICAL
Filament

The  rated  filament  voltage  for  the  3CW30,-
000H3  is  6.3  volts.  Filament voltage,  as meas-
ured  at  the  tube,  must  be  maintained  at  6.3
volts plus  or minus five percent for maximum
tube life and consistent performance.
Control Grid Operation

The grid current rating is one ampere dc. This
value should not be exceeded for more than very
short  periods  such  as during  tuning  and  over-
current protection in the grid circuit should be
provided.  Ordinarily it will not be necessary  to
operate with more than 0.4 to 0.6 amperes grid
current  to  obtain  reasonable  efficiency.  In  in-
dustrial heating service with varying loads, grid
current should be monitored continuously with
a dc current meter. The maximum grid dissipa-
tion rating is 500 watts.

plate Operation
Maximum plate voltage rating of 12,000 volts

and maximum plate current of 6.0 amperes dc
should  not  be  applied  simultaneously  as  rated
plate dissipation may be exceeded. The 60 kilo-
watts input rating applies for Class C amplifier
or oscillator service with no modulation.

Plate  over-current  protection  should  be  pro-
vided  to  remove  plate  voltage  quickly  in  the
event of an overload or an arc-over at the load.
In addition current limiting power supply resis-
tors  should  be  used.  These  precautions  are  es-
pecially important in industrial service with its
wide variations in loading.

Spark  gaps  from  plate  to  ground  should  be
used to prevent transient voltages from flashing
across the tube envelope during any fault condi-
tions.

High Frequency Operation
The  3CW30,000H3  is  usable  to 140 MHz. At

this frequency, plate voltage must be reduced to
7000 volts in  Class C service.

MECHANICAL
Mounting

The  3CW30,000H3  must  be  mounted  verti-
cally, either base up or down.

Cooling
Anode cooling is accomplished by circulating

water through  the  integral  anode-water jacket.
The table below lists the minimum water flow

requirement for adequate anode cooling at vari-
ous plate dissipation levels. In all cases, the out-
let water temperature must not exceed 70°C nor
should inlet water pressure exceed 60 psi. This
table is based upon 20°C temperature rise.

MINIMUM  WATER-COOLING  REQUIREMENT

Plate
Dissipation

(kw)

Pressure
Drop
(psi)

Additional   forced-air   cooling   of   the   tube's
base  is  also  required  to  maintain  ceramic-to-
metal seal temperatures below the 250°C maxi-
mum.   Approximately   50   cfm   of  cooling   air
directed  into  the  base  structure  will  generally
satisfy this requirement.
Special Application

If  it  is  desired  to  operate  this  tube  under
conditions   widely   different   from   those   given
here,   write  to  Power  Grid  Tube  Div.,  EIMAC,
Division   of  Varian,   301   Industrial   Way,   Sam
Carlos,   Calif.   for   information   and   recommen-
dations.

-tjry
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DIWENSION^L   D^T^

elM. MIN. MAX. REP.

4 a ,05C' -so,
8 -cell 890
C .-;_2f; .#0f 3.792 3,832
A/ 1      .J5co . 7ZX,
J ./2S
t\ 4.¢2S 4.445i SC)30 '1 5 ,CX}O

„ /.-„ •3,S'`

P -c) 6.0'0
A? .8Cn .-
5 3.3CXJ 3 . Scro
T  '|  3.950'i a./00
U  17£250|8.7S;a
V -250
ir --_Jg=_

3'0
A •  6.750

y, 1     .250
Z `12.CcO

AA `,`- 9,CcO
Ae, 2.cO
4C

--,-,5i' /??a
AD

I

390

ro7ES;
/.    3MO/jN7-/N6  /lo/±S  /N

MTG   FIANCzE:.
2. I:EJ:. O/MS. AZ:E  foe /NFO.
O^/Cy  ZJND  AZ!€
FOR   /Nsf?  a(JZ!f)C)S€S.

3. E/7#€Z? F/77iAV6 c4^/  ae
US€O  AS  /AVLE7-  C}Z?
OZJ77C€7:------
4./2  /+OL€S  /N G€/a
FLANGE

S.H7;6.F-4ZWGE F / L , Ld OS ;
W4J€R F/77-/N65 A£E7;a P:a
OZ:/E^/TED  AS SHOWAV .
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The  EIMAC  3CW30,000H7  is  a  ceramic/metal  water-cooled  high-mu power
triode  intended  for  use  as  a  Class  C  power  amplifier  or  for  zero-bias
Class  8  or  AB  linear  amplifier  service,  and  also  intended  for  use  as  a  dc
voltage  or  current  regulator,  or  in  high-voltage  switcb  tube  or pulsed  regu-
lator  service.

Intemally   the   tube   is   identical   to   the   3CX15,000A7,   and   except  for
anode  dissipation  capability,  all  ratings  are  the  same.

Class
by  eliminaap,

amplifier  operation  with  zero  grid  bias  offers  circuit  simplicity
ing  the  bias  supply.  In  addition,  grounded  grid  operation  is  at-

tractive since a power  gain  as nigh  as  twenty  times  can  be obtained.
The  anode  power  dissipation  rating  is  30,000  watts  with  water  cooling.

No socket is required for the  tube  because of the mounting flanges  attached
to the  anode and  grid  and the flexible filament  leads  on  the base.

GENERAL  CHARACTERISTICS1

a ELECTRICAL

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

Current,  at  6.3  volts   .....
Amplification  Factor (Average):
Direct Interelectrode  Capacitance (grounded cathode) 2

Cin   .  .  .

Cout   .  .
Cgp  .  .  .

Direct Interelectrode  Capacitance    (grounded  grid) 2
Cin.............................

Cout............................

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

6.3  ±  0.3    V

160A

200

61pF
0.2   pF
36pF

61pF

36pF
0.2   pF

Frequency  of Maximum  Rating:
CW     ...................................................          110    MHz

1.   Characteristics  and  operating  values   are  based  upon  perfcrmance  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.    Capecitance  values  are  for  a  cold  tube  as  measured  in  a  special  shielded  fixture  in  accordance  with  Electronic  ln-
dustries  Association  Standard  Pis-191.

(Effective  2-1-75)     ®     by  varian Printed  In  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san    carlos    /    california    94070
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MECHANICAL

Base   ......................     Special,  with  grid  contact  flange  &  filament  flying leads
Operating Position   ...........
Cooling..................

Maximum  Overall  Dimensions:
Length  (including  filament leads)

Vertical,  Anode up or  down
Water or  equivalent liquid  &  forced  air

Dj.ameter  (anode mounting flange pitch  circle) ................
Maximum  Operating  Temperature:

Envelope  &  Ceramic/Metal  Seals  .  .  .
Net  Weight (Approximate)     .........

20.Sin;  52.1    cm
6.75  in;   17.1    cm

......         250OC

10.6lbs;     4.8   kg

RADIO  FREQUENCY  LINEAR  AMPLIFIER

CATHODE  DRIVEN
Class  AB

ABSOLUTE  MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE   ..........

DC  PLATE  CuRRENT     ..........

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

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

1.   Approximate  values
2.   Adjust to obtain  specified  value.

8000   VOLTS

6.0    AMPERES

30,000   WATTS
500   WATTS

TYPICAL  OPEF!ATION   (Frequencies  to  30  MHz)

Class A82

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

Grid   Voltage        .............

Zero-Signal   Plate  Current 1    .....

Single-Tone  Plate  Current2  .....

Single-Tone  Grid  Current  1    .....

Driving  Power 1 .............

Plate  Dissipation    ....,......

Single-Tone  Plate  Output  Power   .  .

Resonant  Load  Impedance  ......

Drive  Impedance  ............

7000      7000   Vdc
0             0   Vdc
6             .6   Adc
2          5.0   Ado

2         `1.0   Adc

0        1540   W

4        10.8    kw

6       24.2   kw

RADio  FREOuENcy  rowER  AMPLIFIER OR
OSCILLATOR  class  C  Telegraphy  or  FM
Grid  Driven

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE   .
DC  GRIDVOLTAGE      .
DC  PLATE  CURRENT    .
PLATE  DISSIPATloN     .
Gf}lD   DISSIPATloN        .
1.    Approximate  value.

8000   VOLTS
-500   VOLTS

5.0    AMPERES
30,000   WATTS

500   WATTS

TYPICAL  OPEF}ATION   (Frequencies  to  30  MHz)

Plate  Voltage     ........

Grid  Voltage        ........
Plate  Current      ........

Grid  Current 1 .........

Peak  rf  Grid  Voltagel ....
Calculated  Driving  Power  i
Plate  Input  Power   ......
Plate  Dissipation    ......
Plate  Output  Power   .....
Ftesonant  Load  Impedance  .

DC  VOLTAGE  OR  CURRENT  REGULATOR
SWITCH  TUBE OR  PULSED  REGULATOFt

ABSOLUTE  MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE   .
DC  GRIDVOLTAGE      .
Dc  PLATE  cuFmENT  1.
PULSE  PLATE  Cuf}RENT

28    KILOVOLTS
500   VOLTS

6    AMPERES
40    AMPERES

DUTY,   PULSE  SERVICE  ?  .
PLATE  DISSIPATION2     .   .

GRID   DISSIPATION2 ....

0.1

30    KILOWATTS

500   WATTS

1.   Steady-state  value   i n  voltage   or  current  regulator
service.

2.   With  duty  in  excess of  approximately  0.1  excessive
element  heating  may  occur  during  the   pu lse  and
consequent  element dissipation  derating may  be  re-
quired.



3CW30,000H7 @
NOTE:    TYPICAL  OPERATION  data  are  obtained  by  measurement  or  calculation  from  published  characteristic  curves.

Adjustment  of  the  rf  grid  voltage  to  obtain  the  specified  plate  current  at  the  specified  bias,  and  plate  volt-
ages  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  current.  The  grid  current which  results when
the  desired  plate  current  is  obtained   ls  incldental   and  varies  from  tube  to  tube.  These  current  variatichs
cause  no difficulty  so  long  as  the  circuit  maintains  the  correct  voltage  in  the  presence  of  the  variations  in
Current_   lf  nrirl   hiac   :c`   ^l`.-:.^A   __:__:__.I

__,   ,_..-c ,-,.,.,.-  t..5Oc;IIit=  ui   Llit3  vdrlatlons   incurrent.  If  grid  bias  is  obtained  principaUy  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  DESIGN

Heater:  Current  at  6.3  volts    ...............................

Cathode  Warmup  Time   ...................................

Interelectrode  Capacitances  (grounded  grid) 1
Cin
Cout
Cpk

Min.           Max.

152         168    A
5.0        ---    see.

55.0       67.0   pF
'   '   '   I   '   '   '   '   '   ...................................              32.0        40.0    pF

Interelectrode  Capacitances  (grounded cathode)  1
Cin........................---

Cout
Cgp.

0.3   pF

55.0      67.0   pF
I   '   '   '   I   '   I   I  I   '   '  '   '   I   '   '   ............................---            0.3    pF

I   '  '   '   '  '   I   '   I   '   `  '  '   '  '   .............................               32.0       40.0    pF

1.  Capacitances  values   are  for  a  cold  tube  as  measured   in  a  shielded  fixture  in  accordance with  Electronic  Indus-
tries  Association  Standard  RS 191.

APPLICATloN

MECHANICAL

#Ot/IVTJIVG   -   The   3CW30,000H7  must  be  opera-
ted  vertically,  anode  down  or  up,  and  should  be
protected   from   shock   and   vibration.   The   anode
mounting  flange  provides   a  convenient  mounting
means,  and  the  grid  is  also provided with a  flange
for  mating  with  a  simple  contact  assembly.  Both
filament   connections  are  made  with  flying  leads
approximately   nine   inches   long  with  heavy  lugs
attached  at the ends.

COOLJIVG   -   The   anode   of   the   3CW30,000H7   is
cooled  by  circulating  water  through  the  integral
anode    water   jacket.    The   cooling   table   shows
minimum  water-flow  rates  at  various  plate  dissi-
pation  levels and  assumes  an  inlet water tempera-
ture  of  50°C  with  the  anode  mounted  either  up  or
down.   Care   should   be   taken  to  use   the  correct
cooling  water  connector  for  inlet  water,  which  is
dependent    on   the   tube   orientation   (base   up   or
down),   and  these  are  shown  on  the  tube  outline
drawing.

3

Where  a  liquid  coolant  other  than  water  is
used,   the   difference   in   cooling   characteristics
should  be  carefully considered  and  taken  into  ac-
count.   Maximum  system  pressure must  not  exceed
50 psi.

Minimum  cooling  Water-F`low  Requirements
Plate Water Pressure

Dissipation Flow Drop
(kw) (gpm) Approx.  psi.

15 12 13.5
20 13 15.0
30 14 17.0

A  major  factor  effecting   long  life  of  water-
cooled  tubes   is   the  condition  of  the  cooling
water.  If the cooling water is  ionized,  deposits  of
copper  oxide  will form  on  the  internal  parts  of the
water  jacket  and  can  cause  localized heating of
the anode and  eventual  failure of the tube.
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A  simple  method  of  determining  the  condition
of  the  water is  to measure  the  resistance  across  a
known  volume.  The  resistance  of the  water should
be  maintained  above  50  KQ,/cm   ,   and  preferably
above   250  KQ/cm   .   A  relative   water  resistance
check  can be  made  continuously by  measuring  the
leakage  current  which  will  bypass  a  short  section
of  insulating  hose  column  if  metal  nipples  or  fit-
tings  are used  as electrodes.

Forced-air cooling of the  base  is  also  required,
with  a  minimum  of  50  cfm  of  air  at  50°C  maximum
directed  up  into  and  around  the  base  of  the  tube
to cool  the  grid  and  filament  contact  areas.

Both   anode   and   base   cooling   should   be  ap-

plied    before    or    simultaneously   with   electrode
voltages,  including  the  filament,   and  should  nor-
mally   be   maintained   for   a   short   period   of  time
after   all  voltages   are   removed  to   allow   for  tube
cooldown.

ELECTRICAL

FILAMENT    OPERATION    -F±1amerLt   voltage
should  be  measured  at  the  terminals  with  a  1  per-
cent  rms  responding  meter.  The  peak  emission  at
rated  filament  voltage  of the  EIMAC  3CW30,000H7
is    normally   many   times   the   peak   emission   re-

quired   for   communication   service.   A   small   de-
crease  in  filamenttemperature  due  to  reduction  of
filament    voltage    can    increase   the   life    of   the
3CW30,000H7   by   a   substantial   percentage.   It   is

good   'practice   to   determine   the   nominal  f ilament
voltage  for  a  particular  application  that  will  not
adversely    affect    equipment    operation.    This   is
done   by   measuring   some   important   parameter  of

performance  such  as  plate  current,   power  output,
or  an  increase  in  distortion.  Operation  must  be  at
a  filament  voltage  slightly  higher  than  the  point
at  which  performance  appears  to  deteriorate.  F`or

pulsed  regulator  or  switch  tube  service  full  nom-
inal  filament  voltage  is  recommended.

JIVPUr    CJJ3CUJT   -   When    the    3CW30,000H7    is
operated  as  a  grounded-grid  rf  amplifier,  the  use
of   a  resonant  tank  in  the  cathode  circuit   is  re-
commended   in   order  to  obtain   greatest   linearity
and  power  output.  For  best  results  with  a  single-
ended  amplifier,  it  is  suggested  that  the  cathode
tank circuit  operate  at  a  "Q"  of 5  or  more.

CLASS-C    OPERAT/OIV   -Although    designed
specifically     for     Class-B     service,     the
3CW30,000H7  may  be  operated  as  a  Class-C  amp-
lifier  or  oscillator  or  as  a  plate-modulated  radio-
frequency  amplifier.  The  zero-bias  characteristic
can  be  used  to  advantage   in  Class-C  amplifiers
by  employing  only  grid  leak  bias.  If  driving  power
should   fail,   plate  dissipation   is   then  kept   to  a
low  value  because  the  tube  will  be  operating  at
normal,  static,  zero-bias  conditions.

SrAIVDBy  OPER4r/OIV   -   Coolant   must  be  cir-
culated  through  the  anode  water  jacket  whenever
filament   power   is   applied   even   though   no  other
voltages   are   present.   Sixty  to   eighty   percent  of
the  filament  power  appears  as  heat  in  the  anode.
In  the  absence  of  coolant  flow,  temperatures  will
rise  to  levels  which  are  detrimental  to  long  life.
If   the   coolant   lines   are   obstructed   the  coolant

jacket   may   rupture   from   the   generated   steam
pressure.

H/Or    VOLTAGE   -   Normal    operating   voltages
used   with  this   tube   are   deadly,   and   the  equip-
ment    must   be   designed   properly   and   operating

precautions   must  be  followed.   Design  all  equip-
ment   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-RADJArJOIV   -   High-vacuum  tubes  operating  at
voltages   higher   than   10   kilovolts   produce   pro-

gressively  more  dangerous  X-ray  radiation  as  the
voltage    is    increased.    This    tube,   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  effected
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  adequacy  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 bette.r  able  to  locate  an  equip-
ment    malfunction   can    result    in    serious   X-ray
exposure.

INTERELECTRODE   CAPACITANCE   -The
actual   internal   interelectrode   capacitance   of   a
tube    is   influenced   by   many   variables   in   most
applications,   such   as   stray   capacitance   to  the
chassis,  capacitance  added  by  the  socket  used,
stray   capacitance   between   tube   terminals,   and
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  elim-
inates  any  capacitance  reading  to  "ground".  The
test   is   performed   on   a  cold  tube.   Other  factors
being equal,  controlling  internal  tube  capacitance
in   this   way   normally   assures  good   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    technical   data,    or   test   specifications,
normally   are   taken   in   accordance   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
layout  if capacitance values  are  highly  significant
in the  design.
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RADlo   FREQUENCY   RADIATION   -   ALvo.id  err
posure  to  strong  rf  fields  even  at  relatively  low
frequency.   Absorption  of  rf  energy  by  human  tis-
sue   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  3CW-
30,000H7,   are   specifically  designed  to   generate
or  amplify  radio  frequency  power.  There  may  be  a
relatively  strong  rf  field  in  the  general  proximity
of  the  power  tube  and  its  associated  circuitry---
the  more  power  involved,  the  stronger  the  rf  field.
Proper   enclosure   design   and   efficient   coupling
of  rf  energy  to  the  load  will  minimize  the  rf  field
in  the  vicinity  of  the  power  amplifier  unit  itself.

FAULT   PRorEcrJOIV   -   In   addition   to  normal
plate  over-current  interlock,  screen  current  inter-
lock,   and  coolant  flow  interlock,  it  is  good  prac-
tice    to   protect   the   tube   from   internal   damage
which   could   result   from   occasional   plate   arcing
at high  anode  voltage.

In    all   cases   some   protective   resistance,   5
ohms   to  25  ohms,   should  be  used  in  series  with
each   tube   anode   to  absorb  power  supply  stored
energy  in  case  a  plate  arc  should  occur.  If  power
supply  stored  energy  exceeds  750  watt  seconds,
we  strongly  recommend  use  of  some  form  of  elec-
tronic  crowbar  which  will  discharge  power  supply
capacitors  in  a  few  microseconds  following  indi-
cation  of start  of a plate  arc.

SPECIAL   APPLICATloN   -   Where   ±t   ±s  desired
to  operate  this  tube  under  conditions  widely  dif-
ferent  from  those  listed  here,  write  to  Power  Grid
Tube   Division,   EIMAC   Division   of   Varian,   301
Industrial   Way,   San   Carlos,   California   94070  for
information  and recommendations.



@ 3CW30,000H7

FLI                                            I.I]
CJCJ
c,O                                         C\I

(A)   ]9VlloA   0lt]9



3CW30,000H7 @

(v)   LN]t)uno   ]Lvid
7



3CW30,000H7 @

(v)   iN]tluno   oiug 8



@ 3CW30,000H7

DIMENsloNAL    DATA

DIM
lNCHES M LLIMETERS

MIN. MAX. FIEF. MIN. MAX. F]EF.

A 4.094 4. 156 103.99 105.56 -
a 2.312 2.8'2 56.72 71.42 -
C I.937 2 .187 49.20 55.55 -
E 3.2sO 3.270 - 82.04 83.06 -
F 5.030 5.090 - '27.76 129.29
H 0.530 0.700 13.46 1778
J - 0.125 - - 3.18
K 4.425 4.445 - I I 2.40 „2.90 -
M I.500 I.750 38.10 44.45
P 5.957 6.025 - 151.31 I 5 5.04 -
R 0.700 0.860 17.78 21.84
T 4.350 4.450 Ilo.49 I I 3 .03
U 7. 903 8.403 2cO.74 213.44 -
V - 0.250 .A

W 290 310 290 310 -
X 6.750 - 171.45
Y - 0.250 6.55
Z - - 2 .coo 50.80

AA 8.500 9.Cro 215.90 228.60
AC 1180 1220 1180 1220
AD - 0.390 - 9.91
AE - 0265 - 6.73

apxp.
I,    REF D"s  ARE  FOR  mm oNiy

AND  AF!E  hot  REOD   FOR
INspECTKIN  purposes.

2    3  Mrs.  HOLEs  iN  Mrs.iucsi-
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The EIMAC 3CW40,000H3 is  a water€ooled, ceramic-metal power
triode  designed  primarily  for  use  in  industrial  radio-frequency  heating
services. Its water-cooled anode is conservatively rated at 40 kilowatts of
plate dissipation with low waterflow and pressure drop.

Input of  80  kilowatts is permissible up  to  90  megahertz.  Plentiful
reserve emission is available from its 1500 watt filament. The grid struc-
ture  is  rated  at  750  watts,  making  this  tube  an  excenent  choice  for
severe applications.

GENERAL      CHARACTERISTICS
ELECTRICAL

Fflamveo::;gTo.riate.d-Tu.n8St.en  .     .     .       44§E    A#    !4gf  volts

Current   -------          152                      168   amps
Amplification  Factor    -----
Interelectrode Capacitances , Grounded Cathode :

Grid-Filament-----65
Plate-Filament-----2.0
Grid  plate       ------            38

Frequency for Maximum Ratings     ----

MECHANICAL

Base--------.

Operating position         -----
Cooling--------

Maximum Operating Temperatures :
Ceramic-to-Metal seals        ----------

Maximum Dimensions :
Height--------.
Diameter--------

Net  weight     ---------

i-.',,wiffldi,;T'A"EE=
W,...u

-      -      -      See outline

Vertical, base up or down
-   Water and Forced Air

----          250OC

-      -      -       See outline
-      -      -       See outline
-       -      -         14pounds

(Effective   8-1-67)    © 1967   Varian PI.inted  in  U.S.A.
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RF   INDUSTRIAL   OSCILLATOR

Class-C  (Filtered  DC  Power  Supply)

MAXIMUM  RATINGS

DC   PLATE   VOLTAGE
DC   PLATE   CURRENT

DC  GRID  VOLTAGE
DC  GRID  CURRENT

PLATE   INPUT   POWER

PLATE    DISSIPATION

12,000   VOLTS
9.0   A:NIPS

-1200   VOLTS

1.2   AMPS

100   KW
40KW

TYPICAL  OPERATION*
DCplatevoltage          -        -
DC  plate  current          -        -
DCGridvoltage          -        -
DC  Grid  current          -        -
Peak  Positive  Grid  Voltage
Driving   Power      -         -         -
Platelnputpower        -         -
plate   Dissipation            --
Plateoutputpower   --

7oo0-
7.7

-700
.53

440
600

54
16

37.7
Approximate  Load  Impedance  -    408
*Loaded  Conditions

Note:  "TYPICAL  OPERATION"  data  are  obtained  by  calculation  from  published  characteristic  curves  and  conflrmed  by
direct  tests.  No  allowance  for  circuit  losses,  either  input  or  output,  has  been  made.

APPLICATION

ELECTRICAL

FiJc!mc77£  -  The  rated  filament  voltage  for
the  3CW40,000H3  is  10.0  volts.  Filament volt-
age,  as measured  at the  tube,  should be main-
tained at this value for consistent performance
and maximum tube life. In no case should it be
allowed  to  vary  from  10.0  volts  by  more  than
plus or minus five percent.

Co7ttroJ  Gr¢c!  Ope7.¢££o73  -  The  grid  current
rating is 1.2 ampere dc. This value should not be
exceeded for more than very short periods such
as during tuning and over-current protection in
the grid circuit should be provided. Ordinarily it
will not be necessary to operate with more than
0.3 to 0.6 amp grid current to obtain reasonable
efficiency.   In  industrial  heating   service  with
varying loads, grid current should be monitored
continuously with a dc current meter. The maxi-
mum grid dissipation rating is 750 watts.

PJcitc  Opcrcltio7i  -  Maximum  plate  voltage
rating of  12,000 volts and maximum plate cur-
rent of 9.0 amps should not be applied simulta-
neously  as  rated  plate  dissipation  may  be  ex-
ceeded.  The  100  kilowatts  input rating  applies
for  Class-C  amplifier  or  oscillator  service  with
no modulation.

Plate  over-current  protection  should  be  pro-
vided to remove plate voltage quickly in the event
of  an  over-load  or  an  arc-over  at  the  load.  In
addition current limiting power supply resistors
should be used. These precautions are especially
important  in  industrial  service  with  its  wide
variations  in  loading.

Spark  gaps  from  plate  to  ground  should  be
used to prevent transient voltages from flashing
across the tube envelope during any fault condi-
tions.

High  FTequency  Operation  -The 3C:\N40,-
000H3 is usable to  120 MHz. At this frequency,
plate  voltage  must be reduced  to  7000  volts in
Class-C service.

MECHANICAL

Mott7tt¢7ig   -   The   3CW40,000H3  must  be
mounted vertically, either base up or down.

CooJ£72g  -  The  anode  of the  3CW40,000H3
is cooled by circulating water through the inte-
gral  anode-water  jacket.  The  table  below  lists
minimum water-flow rates  at various plate dis-
sipation  levels.  The  table  is  based  on  a  water
temperature rise of 15oC.

MINIMUM COOLING WATER-FLOW  REQUIREMENTS

Plate Water Pressure
Dissipation Flow Drop

(kw) (gpm) (psi)

20 5.25 4.0
30 7.6 6.5
40 10.2 13.0

50 12.6 21.0

Since power dissipated by the filament repre-
sents  1500 watts and grid dissipation can reach
750 watts, 2250 watts has been added to anode
dissipation in preparing this tabulation.

The cooling table assumes that the maximum
outlet-water temperature will be below  70°C  to
preclude "spot" boiling.

Additional stem cooling air must be provided.
20  CFM  of  air directed  against  the  center fila-
ment contact ring 1/2" below the outer filament
contact ring by a 11/2 '' I.D. air duct arranged at a
45 0 angle with the center line of the tube will pro-
vide  adequate  cooling for maximum frequency
of 30 MHz, 50°C ambient, and 5000 ft. altitude.

SpcciclJ AppZ€ccitio72 - If it is desired to oper-
ate  this  tube  under conditions widely  different
from   those   given  here,  write   to  Power  Grid
Product  Manager,  EIMAC  Division  of  Varian,
301   Industrial   Way,   Sam   Carlos,   California
94070,  for information  and recommendations.
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TECHNICAL    DATA

The  EIMAC  3CX400U7  is  designed  for  use  above  200  MHz  as  a
CW,  pulse,  or  linear  rf amplifier,  particularly  in  the  806  to  950  MHz

portion  of the spectrum  allocated  to  land  mobile  services.
The  3CX400U7  is  a  high-mu  triode  desigred  with  beam-forming

cathode  and  control  grid  geometry,  of  all  metal/ceramic  construc-
tion,  and  an  external  anode  rated  for  400  watts  of  dissipation  with
forced-air  cooling.

The  combination  of  an  amplification  factor  of  over  200  and  mini-
mum   current  interception  by  the  control  grid  provides   good  power

gain  in  cathode-driven  (grounded  grid)  amplifiers.  Coaxial  terminals
and   continuous   cone-shaped   conductors   for   the   grid   and  cathode
allow  the  lowest  possible  inductance  between  these  tube  elements

a

3CX400U7

HIGH-MU   UHF

TRANSMITTING

TRI0DE

and  the  cavity.  The  heater terminals are  separate  from  the  cathode.
200  watts  of  useful  CW  rf  power  may  be  obtained  with  better  than  33%  efficiency,  and  better

than   10  dB  of  gain.  At  frequencies   near  900  MHz  the  amplifier  circuit  may  be essentially  a

quarter-wave  radial  or  rectangular  resonator  for  the  anode,  and  a  three-quarter  wave  coaxial  line
section  between  ground   and  cathode.  The  amplifier  is  described  in  this  data  sheet.  Terminal  col-
lets  are available and  are listed.

GENERAL  CHARACTERISTICS1

ELECTRICAL

Cathode:    Oxide-Coated,  Unipotential
Heater  Voltage,  Nominal  (see  derating  table  for  UHF  use)    ..........
Heater  Current,  at  6.3  volts    ..............................

Cathode-Heater  Potential,  Maximum   .........................

Transconductance, average   (Ib   =  250  mAdc) ......................

Amplification  Factor,  average  ...............................

Direct Interelectrode  Capacitances  (grid  grounded) 2
Cin..............................................

Cout.......................................'.....

6.3  ±  0.3    V

3.0A

±150    V

29,000   #mhos
240

18.4   pF
6.1   pF

cpk   ..,..,........................................                        0.07    pF

Ck-htr    ............................................                           6.0    pF

Frequency  of  Maximum  Rating:

CW     ..............................................                         1000     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  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  ln-
dustries  Association  Standard  F{S€191.

(Effective  8-1-74)    ©     1974  by  varian Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san     carlos    /    california     94070
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3CX400U7

MECHANICAL

Maximum  Operating  Temperature:

Ceramic/Metal  Seals  and  Anode  Core
Cooling.....-..............,

Base.......................

Recommended  Contact Collets:

Maximum  Overall  Dimensions:
Length.............

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

Net  Weight  (ap`proximate)   .  .  .

250OC

.   Forced  Air
.............   Special  Coaxial

Tube Element             EIMAC  part No.

Inner Heater                      008290
Outer Heater                     008291
Cathode
Grid
Anode

008292
882931
154418

...          2.51in;  63.75   mm

...         2.08in;52.83    mm

...           5.5oz;       155    gins

RADIO  FREQUENCY  POWER  AMPLIFIER
CLASS  C  TELEGRAPHY  OR  FM

MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE   .   .
DCGRIDVOLTAGE      .   .
DC  PLATE  CUFtpENT     .   .
PLATE  DISSIPATION     .   .

GBID   DISSIPATION        ..

1500    VOLTS
-100    VOLTS

0.400   AMPEBE
400   WATTS

5    WATTS

TYPICAL  OPERATION,  Cathode  Driven,  850  MHz

Plate  Voltage     ......
Plate  Current      ......
Grid  Current     .......
Measured  Driving  Power
Useful  Output  Power   .  .
Efficiency.........

Power  Gain    ........

1500   Vdc
400   mAdc

-5   mAdc
13.0    W

225W
37%
12dB

RANGE  VALUES  FOR  EQUIPMENT  DESIGN

Heater  Current,  at  6.3  volts    ................................

Cathode  Warmup  Time   ....................................

Interelectrode  Capacitances  (grid  grounded)1
Cin......................................'.......

Cout.............................................

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

Mino             Max.

2.8          3.4    A

60         ---   Sec

16.0       21.0   pF

5.0         7.0   pF
0.1   pF

1.    Capecitance  values  are  for  a  cold  tube  as  measured  in  a  special  shielded  fixture  in  accordance  with  Electronic  ln-
dustries  Association  Standard  Fis-191.

APPLICATloN

MOUNTING   a   SOCKETING   -   Part   numbers   Of
available   EIMAC   collets   are   listed   under  ME-
CHANICAL.  These  collets  may  be  soft-soldered
to  the  appropriate  UHF  line  or  cavity  elements.
The   collets   provide   low-inductance  connections
between  tube  and  circuitry  and  serve  to  draw  off
a    portion    of   the    heat    released   during   normal
Operat ion .

HEATER-CATHODE    OPERATloN   -   The   nom-
inal    heater   voltage   for   the   3CX400U7   is   6.3
volts.  For CW  operation  at  frequencies  above  300
MHz  the  heater  voltage -should  be  reduced  as  the
cathode  receives  additional  heat  from  rf  charging
currents  and  a  transit-time  effect.  The  following
table  gives  approximate  values  of  heilter  volti`ge
ri`c`ommended   versus   operating   I.requeni`y   I.or   C`\\.

Ei=

A



3CX400U7 @
power   levels   at,   or   near,   the   typical   operating
conditions  shown  on  Page  2.  It  is  recommended
that  a  mechanical  relay,  or  other  type  of  switch-
ing   device,   be   provided   so   that   near-nominal
heater   voltage   will   be   provided   during  warmup
and   standby   periods,   and   then   dropped   to   the
recommended   level   when   rf   drive   is   applied  to
the  amplifier.

Frequency  (MHz) Heater Volts

300  or  lower 6.3

300 to 400 6.1

400 to  500 5.7

500 to  600 5.3

600 to  700 4.9

700 to 800 4.5

800 to  900 4.0

900 to  1000 3.6

ft

The    heater    voltage    should   be    operated   at
nominal  voltage  of  6o3  volts  for  a  minimum  of  60
seconds  before  application  of  plate  voltage  or  rf
driving voltage.

JIVTERLOCKS   -   An   interlock  device   should  be

provided   to  insure   that   cooling   air   flow   is  es-
tablished  before  application  of  electrical  power,
including   the   heater.   The   circuit   should   be  so
arranged   that  rf  drive   cannot   be   applied   in  the
absence of normal plate  voltage.

COOLJIVG   ~   Forced-air   cooling   of   the   tube   is
required,   with   11.5   cfm   of   air   directed   through
the    anode   cooler   when   operating   at   full   rated
(400 W) dissipation.  The  pressure  drop across  the
anode   cooler   only   at   this   flow   rate   is  approxi-
mately   0.2  inch  of  water,   and  these  figures  are
based  on an  incoming air temperature  of 50°C  and
a  maximum tube  anode  temperature  of 225°,  at  sea
level,    and   with   air   flowing   in   a  base-to-anode
direction.   When   air  is  flowing  in  this  direction,
and  the  base  contacting  arrangement  does  not  re-
strict   flow  in  and  around  the  base  seals,  addi-
tional   base   cooling   provisions   may   not   be
required,  but  the  designer  is  cautioned  to  verify
whether base cooling is  adequate before  a  circuit
design   is   finalized,   by   means   of   temperature-
sensitive    paints   which    are   available   for   this
purpose, or  other equivalent  means.

Depending   on   the   circuit   or   cavity   design,
allowance  must  also  be  made  for  other  losses  in
the   air  system,  in  order  to  always  assure  suffi-
cient  flow  for  tube  cooling.  The  designer  is  also
cautioned  that  it  is  not   good  practice  to  operate

at,  or  very  close  to,  the  absolute  maximum  tem-
perature    ratings    for   the   metal/ceramic   seals.
Where   long   life   and   consistent   performance  are
factors,   cooling   in   excess   of   the   minimum  re-

quirements outlined is  normally beneficial.

I/HF    CAVJry   AMPLJF/ER   -   Included   in   this
data  sheet  is  an  exploded  view  of  a  typical  cav-
ity    amplifier    of    simple   construction   requiring
little    precise    machine    work.    The   dimensions
shown   are  for  an   amplifier  to  be   operated  near
900   MHz.   The   typical   operating   conditions   for
850  MHz,  shown  on  Page  2,  were  obtained  with
this cavity.

The   output   cJircuit    is   essentially   a  quarter-
wave  rectangular  cavity  forming  the  tuned  circuit
between  anode  and  grid.  Output  coupling  is  mag-
netic.  A  loop  is  formed  by  a  post F  which termin-
ates   at   one  end  in  the  center  conductor  of  the
coaxial  fitting,  and  at  the  other  end  it  is  solidly
in  contact with  the  opposite  plate  (or  wall) of the
cavity.

The  input  circuit,  while  simple  mechanically,
is  not  as  easily  visualized  as  an  electrical  cir-
cuit.   Starting  with  the  small  inner  conductor  A,
this  is  a  heater  conductor  and  rf  chokeo  The  next
tube,   8,   is   the   second   heater  conductor   and  rf
choke.   The   third   tube,   C,   is   the   cathode  line
which   may   be   considered   as   a   broadly   tuned
three-quarter   wave   line.   The   next   diameter   of
tubing,    D,   is   a   sleeve   tuned   to   an  electrical
three-quarter   wave-length   by   an   adjustable   ca-
pacity  probe,  E.  The  sleeve  is  excited  by  the  in-
put    capacity   probe,    F.    Current   flows    on   the
inside   as  well  as   on  the  outside  wall  of  the
three-quarter   wave   sleeve,   thereby   coupling
energy   to   the   cathode   line.   Sleeve   D   is  elec-
trically   three-quarter   wavelength   because   there
is    approximately   a   loaded   quarter   wavelength
within the vacuum  tube  itself ,  E.

Suitable   cowling  (not   shown)  should   be  pro-
vided  to  introduce  cooling  air  through  three  short
tubes  on  each  side  of  the  output  cavity  for  anode
cooling.  The  air  then  exhausts  through  the  anode
cooling   fins   of  the  3CX400U7.   The   three  short
tubes  on  each  side of  the  cavity  are  dimensioned
to   serve   as   waveguide-above-cutoff  frequency
filters in the  air openings.

HJGH    VOLTAGE   -   Normal    operating   voltages
used   with   the   3CX400U7   are   deadly,   and   thci
equipment   must   be   dcsigncd   pro|)crly   iind   ()I)c`r:r

3
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ting   precautions   must   be   followed.   Design   ail
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.

INTERELECTRODE   CAPACITANCE   -T:he
actual   internal   interelectrode   capacitance   of  a
tube    is   influenced   by   many   variables   in   most
applications,   such   as   stray  capacitance   to  the
chassis,   capacitance  added  by  the  socket  used,
stray   capacitance   between   tube   terminals,   and
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  I n d u s t r i e s  Association  St a n d a r d
RS-191.   This  requires  the  use  of  specially  con-
structed   test   fixtures   which   effectively   shield

DIMENsloNAL    DATA

OIM
INCHES M LLIMETERS

MIN. MAX. F'EF. MIN. MAX. REF.

A 2.510 63.75
a 2050 2 .080 52.07 52.83
C I.810 I.910 45.97 48.51 -
D 0.750 0.810 19.05 20.57
E 0.710 0.790 18.03 20.07
F I . 406 - 35.71
G 0. I 87 475
H 0. 200 5.08
J 0.559 0. 573 I4.20 1455
K 0.240 6.10 -
L - 0.500 12.70
M 0. I 50 - 3.81

N 0.330 8.38
P 0. 2sO 5.84
R 1.417 I.453 35.99 36.40
T 0.09 0.095 2.31 241
U 0.SIS 0.325 8.08 8.25 -
V 0.588 0.597 I 4.93 15.16

W 0. 5 2 5 8.25

NOTES:

1.   REF'   D[MENSIONS   AF{E   FOR   INFO
ONLY  Ct  ARE  NOT  REQUIRED  FOR
INSPECTION  PURE'OSES.

2 .   (J*)  CONTACT  SufifAC€.

all  external  tube  leads  from  each  other  and  elim-
inates  any capacitance  reading  to  "ground".  The
test   is   performed   on   a  cold   tubeo   Other  factors
being equal,  c.ontrolling internal tube  capacitance
in   this   way  normally  assures   good   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    technical   data,    or   test   specifications,
normally   are   taken   in  accordance   with  Standard
RS-191o

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
layout   if  capacitance   values   are   highly  signifi-
cant in the  design.

SPECIAL  APPLICATIONS   -   lf  it  is  des±ted  to
operate  these  tubes  under  conditions  widely  dif-
ferent  from  those  given  here,  write  to  Power  Grid
Tube   Division,   EIMAC   Division   of   Varian,   Sam
Carlos,   Calif.   94070  for   information   and  recom-
mendations.

rqu     K.rl
IE

A

F           ,-f+D

±,- *
H

L i€

6I
0+-R HEATER

(CONTACT   OUTEf`-CYUNDfilcAL

si*`PlreE cNLy)

CATHODE

hEATER



3CX400U7 @

5



@

6

3CX400u7

(A)   ]9Vllo^   OIH9   01   ]00HIVO

EE

EE



3CX400U7 @

7

(A)   ]9Vllo^   Oltl9    01   ]00HJ.VO



u
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The   EIMAC   3CX800A7    is   a   compact   power   triode    intended    for   use

as   a   cathode-driven   Class   A82   or   Class   8   amplifier    in   rf   appli-
cations    including   the   VHF   band.   As   a    linear   amplifier,   high   power

gain    may    be    obtained    without    sacrif ice    of     low    intermodulation
distortion   characteristics.   Low  grid   interception   and   high   ampli-
f ication   factor   combine   to   make   the   3CX800A7   drive   power   low   for
a   tube   of   this   power   capacity.   A   single   3CX800A7   wil  I   del  iver   750

watts   PEP   and   750   watts   key-down   CW   output   power   to   350  MHz.   The
3CX800A7   is   useful    to   600   MHz.    (For   typical    cavity   operation   see

page   10)    A   pulse   rated   version   (3CPX800A7)    is   also   available.
The  anode   is   forced-air   cooled   for   800  watts  of   dissipation.

GENERAL          CHARACTERISTICS'

ELECTR I GAL

Cathode:   Oxide   Coated,   Unipotential

Heater   Voltage     .........
Heater   Current,   at   13.5  volts   .   .
Cathode-Heater   Potential    (maximum)

13.5   +

Minimum   Warmup   Time   (before   appl  ication   of   rf   drive   and   high   voltage)
Amplification   Factor   (approximate)    .......

Direct   lnterelectrode  Capacitance   (grid   grounded)
Cin......................
Cout.....................

26.0     pF
6.1       pF

0.05      pF
Highest   Frequency   for   Maximum   Ratings      .........................                  350     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   ref inement.   Varian   EIMAC   should   be
consulted   before   using   this   information   for   f inal   equipment   design.

2.     Capacitance   values   are   for   a   cold   tube   as   measured    in   a   special    shielded   f ixture   in   accord-
ance   with   Electronic   Industries   Association   Standard   RS-191.

MECHAN I GAL

Maximum   Overal  I    Dimensions

Length.............
D i ameter     ............

Net  Weight   .............
Operating   Position   .........
Coo I i ng      ..............

Maximum   Operating   Temperature:
Ceramic/Metal    Seals  or   Anode   Core

Base..................
Recommended   Socket   ...........
Recoiimended   Air   Chimney      ........

a

2.52    in;    64.01   rm

2.53    in;   64.26   mm

11.5   oz;    326   gin

Any

Forced   Air

...............                                                    250®C
Large   Wafer   Elevenar    11-Pin   with   Ring    (EIA   No.    Elf-81)

...............                                  EIMAC   SK-1900
EIMAC   SK-1906

Available   Chimney   Clamp   for   SK-1906    (needed    if   mounting    is   not   vertical,   anode   up)                             EIMAC   SK-1916

Available   Grid   Collet   with   grounding   flange   to   fit   SK-1900   (for   VHF   operation)    .                         EIMAC   P/N   720359
Available   Grid   Bypass   Capacitor   Ring    (1100   pF   e    1000   DCWV)    ..........

Avai  lable   Anode  Connector   Cl  ip   ........................

VA5131    (Effective   August    1989,    Supersedes   April    1987)

Varian® eimac  .  301  Industrial Way  .  San Carlos,  CA 94070  .  USA

EIMAC    SK-655

EIMAC   Ace-I

Printed    in   U.S.A.
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RADIO    FREQUENCY    LI  NEAR    AMPLI  FI  ER

CATHODE   DRI  YEN   Cl  ass   A82

ABSOLUTE   MAXIMUM   RATINCS    (to   350   MHz)  :

DC   PLATE   VOLTAGE   #   ........         2250      VOLTS
DC   PLATE   CURRENT   .........            0.6      AMPERE

PLATE   DISSIPATloN      ........             800      WATTS

GRID   CURRENT   ...........         0.06      AMPERE

GRID   DISSIPATION   .........             4.0      WATTS

*     Approximate   value.

**  Ref.   against   1   tone  of   a  2-equal-tone   signal.

#     Plate    voltage    may    rise   to   2500   volts   maximum
under   no-signal   conditions  to   account   for   power
supply   regul ation.

##  Measured   at  the   load.
§      Value   will    be    lower    with    voice   modulation    for

the  sane  PEP   level.

TYPICAL   OPERATION   -Measured   Data   (to   150   MHz)

Class   A82   Cathode  Driven

CW/SSB

Pl ate  Voltage     ..........               2200
Cathode  Bias  Voltage   .......               +8.2
Zero-Signal   plate  Current  *     .   .   .                    15
CW  Pl ate  Current   .........                  500

CW  Power   I nput   ..........                H00
Peak   Envelope  Power   I nput     ....                H00

Two-Tone  Pl ate  Current   §   .....                  313
CW  Grid   Current   *      ........                     36
Two-Tone  Grid   Current  t'   §      ....                     16
Peak  rf  Cathode  Voltage  t'     ....                   64

Peak  Driving  Power  I   .......                    23
Useful   Power  Output  ##   ......                  750
Useful   Power  Output,   PEP  ##      .   .   .                  750
Cathode   I nput   Impedance     .....                  54
Resonant   Load   Impedance     .....               2700
I ntermodu I ation  Di stortion   t`.*

3rd  Order  Products   ....
5th  Order  Products   ....

-36     dB
-32     dB

PULSE   MODULATOR   0R   REGULATOR

ABSOLUTE   MAXIMUM   RATINGS:    (See   Figure   2   PULSE   DERATING   CHART   for   pulse   duratlons   over    100   microseconds)

DC   PLATE   VOLTAGE   .............

AVERAGE   PLATE   DI  SSI PATI ON       ........

PEAK   PLATE   CURRENT   (average   during   pulse)

AVERAGE   PLATE   CURRENT      ..........

AVERAGE   GRI D   CURRENT   ...........

GRID   DISSIPATI0N   (average)    ........

3500      VOLTS

800      WATTS

8       AMPEF`ES

0.6      AMPERE

0.06      AMPERE

4       WATTS

TYPICAL   OPERATION   values   are   obtained   by   actual    measurement   or   by   calculation    fran   published    char~
acteristic   curves.   Adj.ustment  of   the   rf   drive  voltage  to  obtain   the   specified   plate  current   at  the
specified   bias   and   plate   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   sore  variation   in  grid
current.     The  grid   current  which   occurs  when  the  desired   plate  current   is  obtained    is   incidental    and
may   vary   from   tube   to  tube.   This   current   variation  causes   no   performance   degradation   providing   the
circuit  maintains  the  correct  grid/cathode  voltage   in  the  presence  of   the  current  variation.
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APPL    I    CAT   I    ON

MECHAN I CAL

MOUNTING   &   SOCKETING   -      The   tube   may   be  mounted    ln

any   position.    If    lt    ls   to   bo   operated    ln   an   ln-
vert®d    (anode    down)    or    horlzontal     posltlon    the
SK-1916  clanp   assenibly   should   be   used   for   rellable
ret®ntlon.    The    SK-1906    chimney     ls    provided    with
four    4-40   tapped    holes    at   one    end    for    chassls
mounting    and    four   more   4-40   tapped    holes    at   the
other   end   for   optional    SK-t916   mounting.   The   con-
blnatlon   of   the   SK-1906   with   the  optlonal    SK-1916

clanp    makes     a    rlgld    mounting     assembly    for    the
3CX800A7.     Outline    drawings     of     the     SK-1906     air
chlmney   and   the  clanp   assenibly   are   shown   ln   FIg.1.

CcOLING   -      Forced-air   cooling   must   be   provided   to
maintain  the   anode  core   and   seal   temperatues   at   a
safe  oporatlng  tenperature.  Cool lng  data  are  shown
for     lncomlng    cooling    air    at    25®C    and    50®C,     and

represent   the  minlmum   requlrements   to    I lmit   tube
temperatures   to   225°C.   The   pressure  drop   f igures
are    approximate    and    are    for    the   mounting-plate
(shown   in   Fig.I),   socket,   tube   and   chlmney   coribl-
natlon    as    would    be    the    case    with    pressurized-
compartment    mounting,     where    air     ls    required    to

pass    through    the    chassis    slots     and    the     anode
cooler  to  the  outside  of  the  cabinet.

Cco I  i n Alr   at   25®C

SEA   LEVEL

Fl ow               Press.
Drop
I n.Water

400              6                 0.09
600           „                0.20
800             '9                 0.50

Cco I  I n Air   at   50®C

fi

5000   FEET

SEA   LEVEL                                 5000   FEET

Press.          Fl ow              Press.
Drop              R ate              Drop
ln.Water     cfm                  ln.Water

Sane   alr   fran   the   pressurlzed   conpartm®nt   passes
by    the    socket    for    base    cooling.    This    mounting
technlque    ls   effectlve    in   the   HF   region   but   rf
leakage    through    the    slots    may    cause     anpllflor
lnstabHlty    or    regeneration    ln   the    VHF    region.

Screening  the  holes  or  use  of   "vav-guld-boyond-
cutoffw    (honeycarib)    air   vents   may   be   roqulred   ln
the  VHF  region.
Coollng   must   b®    applfed    b®for®   or    slmultanoously
with  electrode  voltiE®s,   Including  the  h®at®r,   and
may   be   renov®d    slmultaneously   *fth    them.    In    all
cases   teniperature   of   the   anode   and   the   c®ranlc/
metal    seals    ls   the   llmltlng   factor,    and   the   de-

slgner   ls   encouraged   to  use  tenporatur-s®nsltlv®
palnt  or  other  tenp®rature  s®nslng  devfc®s   ln  cor+
nectlon   vlth   any   equlpm®nt  design   b®for®  the   lay-
out   is   ffnallz®d.   It   should   also  b®   noted   that   lt
is   not  good   practlce  to  operate   at,   or  close  to,
the   absolute   maximum   tenperaturo   rating    for   the
metal/ceranlc   seals.   Where   long   life   and   conslst-
ent   performance   are   factors   coollng   ln   ®xcoss   of
mlnlmum   requirements   ls   nomally   ben®flclal.

ELECIR I CAL

ABSOLUTE   MAXIMUM    RATINGS   -Values    shown    for    each

type  of  service  are  based  on  the  .labsoluto  systen"
and   are  not  to  be  exceeded   under   any  servlco  con-
ditlons.   These  ratings   are   llmitlng   values  outslde
which   s®rvlceablllty   of   the  tube  may   be   lmpalrod.

In  order   not  to  exceed   absolute  ratlngs  the  oqulp-
ment  designer   has   the  responslblllty   of   d®t®rmlr+
lng   an   average  deslgn   value   for   each   rating   below
the  absolute  value  of  that  rating  by  a  safety  fac-
tor   so  the   absolute   values   vll I    n®vor   b®  ®xcoedod
under   any  usual   condltlons  of   supply-voltage  vari-
atlon,    load   variation,   or  manufacturing   varlatlon
in   the   equlpment    Itself.    It  does  not  necessarf I
fol  low   that  conbinatlons  of   absolute  ma>tlmum  rat-

s  can  be   attalnod   sifnultaneousl

HEATER/CATroDE  OPERATloN  -     The  rated   hoator   volt-
age  for  the  3CX800A7   is   13.5  volts,   as  measured   at
the   base   of   the   tube,    and    varlatlons   should    b®
restrlcted  to  plus  or  minus  0.6  volt  for   long   llfe
and  consistent  perfomance.

CATroDE   WARMUP   TIME   -        ln    normal     servlco    ft    ls

recommended   the   h®ator    voltage   b®   applied   for   a
minimum   of   three  mlnutos   before   anode  voltage   and
rf   drlve  voltage   are   applied,   to   allow   for   proper
condltloning  of  the  cathode  surface.

HICH  VOLTAGE  -Normal   operatlng   voltages  used   wlth
thls   tube   are   deadly.    The   equlplB®nt   must   b®   d®-
slgned   proporly,   and   operctlng   pr®coutlons  must  b®
followed.   Doslgn   all   equipment   so  that   no  one  can
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come    In   contact   with   hlgh   voltages.   All    ®qulpm®nt
must    Include   safety   enclosures    for    hlgh-voltage
clrcults  and  t®rmlnals,   vlth   Interlock  switches  to
open   prlmary   clrcults   of   the   poiii®r   supply   and   to
dlscherg®   hlgh-voltage   capeeltors   vhen®v®r   eecess
doors   are  opened.   Interlock   swltch®s  must   not   be
bypassed   or   Wch®atedw   to   al low  op®ratlon   wlth   ac-
cess  doors  open.   Always  renenb®r  that  HIcll  VOIT^CE
CAN  KILL.

INPUT   CIRCUIT   -When   this   tube    ls   operated    as    a

grounded-grid   rf   anpllfl®r,   the   use  of   a  resonant
took    i n   the    cathode    clrcult    ls    roccmm®ndod    to
obt.fn   groat®st    lln®arlty    and    pov®r   output.    For
best  results   vlth   a  slngl-ended   anplffler   lt   ls
snggested  that  the  cathode  tank  clrcult  operate  at
a  no"  of  tvo  or  more.

GRID    AND    PLATE    CURRENT    LIMITATIONS    -        Note    that

grld    current    ls    a   functlon    of    drlve    power    and
aiipllfl®r   loedlng   and   can  vary   vld®ly   durlng   tun-
lng    and     loadlng.    Under    no    clrcunstanc®s    should

grld    current    ®xcood    60    mAdc    during     tuning    or
op®ratlon  of  the  tube.
The   mexlmun    plato    current    rating     ls    600    mAdc.

Drlv®     l®v®l     should    bo    r®strlcted    during    tuning
porlods    so   thls    rating    ls    not    exceeded.        For
nonltorlng   purposes,   peak  motor   readlngs   on  volc®
(teklng   Into  account   ln®rtia  of  the  meter)   vi 11   be
approxlmat®ly   ZOO   mAdc.   Under   no   clrcumstances    ls
the   plato   current   m®t®r    reeding    to    excood    the
m@<fmun  plate  current  ratlng  of  600  mAdc.

INTERroDULATION     DISTORTION     -      Typical      Operating

Oondltlons,    vlth   dlstortlon   values    lncluded,    are
the  result  of   data  taken   during   ek:tual    op®ratlon
at   2  MHz.   Intemodulatlon  values   listed   are  those
measured   at  the  ful I   peak-envelopo  power  noted   and
zr®   r®foroncod    against   one   tone   of   a   twcpequal-
ton®  signal.

FAULT  PROTECTION  -AI I   power   tubes   operate   at  vol-
tag®s   whlch   can   couso   sev®r®   danage   ln   the   event
of   an  arc,   ®speclally   fn  cases  whore   largo   anounts
of   povor   supply   stored   energy   are   Involved.   Sore
moans  of   protection   ls   advlsed    ln   all   cases,    and
lt   ls  rocon®nded   that   a  s®rles  reslstor   be  used
ln   the   l®ed   fron   the   povor   supply   to   the   anode
clrcult   to   llmlt   peak   current   and   help   dlsslpate
the  ®n®rgy   ln  the  ®vont  of   a  tube  or  clrcult   arc.
A    r®slstane®    of    50    ohms,    wlth    at    least    a   25W
ratlng,    ln   the   posltlv®   plate   poror    supply    lead
vlll   help  protect  the  tube  ln  the  event  of   an  arc.

VHF  OPERATION   -      The   base   pin   connections   to   the

grld   may   b®   used   at   frequencles   to   30   MHz.   Above
30   MHz   the   available   contact   coll®ts   or   grid   by-
pass   capacltor    assenbly    (see   Page    1)    are   recom-
mended.   VHF  drivlng   power   wl  11   be  greater   than  the
typlcal    valu®s   shown   on   page   2   because   of   higher
circuit   losses.

INTERELECTRODE    CAPACITANCE    -The    actual      Internal

lnter®lectrode  capacltance  of   a  tube   ls   inf lu®r!ced
by   many   varlablos    ln   most    appllcatlons,    such    as
stray    capacltance    to    the    chassls,    capacltance
added   by   the   socket   used,    stray   capacltance   b-
twe®n   tube   tormlnals,    and    wirlng   effects.   To
control   the   actual    capacltance   values   wlthin   the
tube,    as  the   key  component   involved,   the   Industry
and   Mllltary   Services   use    a   standard    test    pro-
cedure   as   doscrlbod    in   Eloctronlc    lndustrles
Associatlon  Standard   RS-191.   This   requires  the  use

of     a    specially-constructed    test    fixture    which
shields   all    external    tube   leads   or   contacts   from
each   other   and   ellmlnates   any   capacltance  r®adlng
to  "ground".  The  test   ls  performed  on   a  cold   tube.
Other    factors    bolng    equal,    controlling    Internal
tube  capacltance   ln  this  way   norinal ly   assures  good

lnt®rchang®abH lty  of  tubes  over   a  period   of   time.
The  capacltanc®  values   shown   ln  the  technlcal   data
are  taken   ln  accordance  with   Standard  RS-191.
The  equipment   designer    ls   therefore   cautloned   to
make    allowance    for   the   actual    capacltance   values
which   wlll    exist   in   his    appllcation.   Measurements

should  be  taken  with  the  mounting  which  represents
the  approxlmate  f lnal    layout   lf  capacltance  values
are  highly   signlf lcant   ln  the  design.

RADIO-FRB?UENCY   RADIATloN   -Exposure   to   strong    rf

flelds   should    be    avoldod,    especlally    at   freqlJen-
cles   above  300  MHz,   whore  energy   absorption  by   the
human   body    ls   slgnlf icant.   The   hijman   eye   ls   par-
ticularly     sensltlv®.     Prolonged     exposure    to    rf

radlatlon   should    be    llmit®d   to   10   mnllwatts   per
square   centimeter    (Occupational     Safety    &    Health
Admlnlstratlon    (OSHA)    standard).    It    ls   generally
accepted    that    exposure    to    mhigh     levelsM    of    rf
radlatlon   can   result    ln   severe    Injury,    Including
bl  lndness.   CARDIAC  PACEMEMERS  MAY   BE   EFFECTED.

SPECIAL   APPLICATIONS   -When   it   ls   doslred   to  oper-
ate   this   tube   under   condltlons   wldely   different
frail    those     llst®d    here,    write    to   Varlan    EIMAC,
attn:    Product    Manager,    301     Industrlal     Way,     San

Carlos,   CA  94070     U.S.A.
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Figure   1   -Mounting   Plate,   Chimney   SK-1906   and   Clanp

SK-1916,   for   SK-1900   Scoket  Assenbly

OPERATI  N6   HAZARDS

PROPER    USE    AND    SAFE   OPERATING   PRACTICES    WITH   RESPECT   TO    POWER   TUBES    ARE   THE   RESPONSIBI  LITY   OF    a)UIPMENT

MANUFACTURERs   AND   usERs   OF   sucH   TUBEs.    ALL   pERsONs   wro   roRK   wiTH  OR   ARE   ExpOsED   TO   pOwER  TUBEs  OR   B}uip-

MENT    WHICH     UTILIZES    SUCH    TUBES     MUST    TAKE     PRECAUTloNS     TO     PROTECT    THEMSELVES     AGAINST    POSSIBLE     SERIOUS

BODILy   I NjuRy.   DO   troT   BE   cARELEss   AROuND   sucH   pRODucTs.

The   operation   of   this   tube  may    Involve   the   following   hazards,   any   one  of   vhlch,    l`n   the   abs®nc®   of   safe
op®ratlng   practicos   and   precautlons,  could   rosult   in  serious  hann  to  personnel :

a.   HIGH   VOLTAGE  -Nomal    operating   voltag®s   can   b®
deadly.   Renenber   that  HIGH  VOLTAGE  CAN  KILL.

b.   LOW-VOLTAGE    HIGH-CURRENT    CIRCUITS    -        Personal

jew®lry,   such   as   rings,   should   not   bo   worn   wli®n
working  with   fl lanont  contacts  or  connectors   as
a   short   circuit   can   produce  very   high   current
and  melting,   resultlng   in  severe  burns.

c.   RF  RADIATloN  -Exposure  to  strong   rf   f l®lds

should    be    avold®d,    even    at    r®latlvoly    low
froquoncles.   The   dangers   of   rf   radlctlon   are
more   severe    at   UHF    and   mlcrowav®    froqu®nclos

and   can  cause   s®rlous   bodHy   and   ®y®   lnJurl®S.
CARDl ^C  P^CEN^KERS  MAY  BE   EFFECTED.

d.   roT    SueFACES    -    Surf ee®s    of    tubes   can    r®ceh
tenperatur®s   of   several    hundred    .C   and   ctNis®
serlous    burns    lf    touched    for    s®v®r®l    mlnut®S
after   all   pov®r   ls  renioved.

Please   review   the   detailed   operating   hazards   shoot   enclosed   With   each   tube,   or   r®qu®st    a   copy   fran:
Verlan   EIMAC,   Power   Grld   Appllcatlon   Engfncerlng,   301    lndustrfal   Way,   Sam   Carlos  CA  94070.
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\ \ NON-OPERAING REGION

OPERATING REGI0N -\

PULSE DURATION

'=`=

:i
C^

Figure  2  -Pulse  Deratlng  Chart,   3CX800A7

Pulse  Modulator  or  Regulator  Service

Pulse   anode   current   (lb)   capabHlty   is   dependent   on   pulse   duration    (tp)   and   duty   factor   (Du).
Maximum   lb   for   a   given   tp   ls   shown;   maximum  Du  may   then   be   derived   from   the  relationshlp:

o.6  =  'bvfr
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EIMAC   UHF   CAVITY   AMPLIFIERS

EIMAC     UHF     CV-2400     series     cavity     amplifiers

cover  the  range  of   180  to  530  MHz.   They  are  useful
for   comunications   service    in   the   CW   or   FM   mode.
The  designs   incorporate  the   3CX800A7   high-mu   power
triode    for    CW    applications    or    the    3CPX800A7     in

pul se  appl ications.
Detailed    information    is   shown   for   the  CV-2401.

SimHar     cavities    available     for    other     frequency
ranges  are   listed.

CV-2407   ......         180-200   MHz
CV-2403   ......        280-300  MHz
CV-2405   ......        330-370   MHz

CV-2402   ......        375-420   MHz
CV-2406   ......        450-470   MHz
CV-2404   ......        470-530   MHz

CV-2408   ......         585-615   MHz

Similar    cavites    can    be    adapted    to    specific
requirements,    including   pulsed   appl  ications.

CV-2401    400   W   POWER   OUTPUT

390-450  MHZ

The  CV-2401    ls   designed   for   use
in   the   390-450  MHz   frequency   range.
It     is    designed     for    FM,     CW    or     SSB
I inear   ampl if ier   service.

The   amplifier   tube    is   the   EIMAC

3CX800A7,   a   high-mu   triode  designed
with   beam-forming   cathode   and   con-
trol    grid    geometry.        The    tube    ls
cathode    driven    for    good     linearity
and   high   stage  gain.

The     triode     design     eliminates
many     cavity     and     equipment     design
complications   associated    with   tet-
rode  cavities.

CHARACTER I ST I CS

Tuning   Range   .................        390-450  MHz
Tube  Type   Used   (not   suppl  ied   ......
Input  rf   Connector   ...........
Output  rf  Connector     ..........
Cool ing   Required   ............
Mounting   Position

Overall    Dimensions   (noninal):

3CX800A7
Type   N

Type   N

Forced   Air
Optional  :   normal ly  mounts   to

f it   19-in   Rack  Panel

..........         5.0   in;    12.7   cm

•.........        8.5   in;   21.6   cm
..........     8.25   in;   20.9  cm

Net  Weight,   approx.   (tube  not   instal led)

TYPICAL   OPERATION   (450   MHZ)

Heater  Voltage   ..............
Heater  Current  *  .............
Anode   Voltage     ..............
Grid   Bias  Voltage     ............
Anode  Current     ..............
Grid   Current  *   ..............
Driving   Power   I     .............

Useful   Power   Output  *  #     .........
Power   Gain   I   ...............
Ef f i c I ency   .....

13    lbs;   6.0   kg

t`   Approximate   value               #   Power   delivered   to   the   load

'0
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TECHNICAL    DATA

The  EIMAC  8283/3CX1000A7  is  a ceramic-metal  zero-bias  triode

intended  for Class-A82 linear amplifier service in  either  grid-driven
or  cathode-driven  configuration.  It  is  recommended  for  use  as  a  grid
driven,   push-pull   audio   amplifier  or  modulator   and   as   a  cathode
driven  linear  amplifier through  the  VHF-TV  bands.

GENERAL  CHARACTERISTICS1

ELECTRICAL

Filament:    Thoriated-Tungsten  Mesh
Voltage................

Current,  at  5.0  volts   ........
Amplification  Factor  (Average)   .  .  .

5.0  ±  0.25    V

30.5    A

200
Direct Interelectrode  Capacitance (Grounded  Cathode)2

Cin................-.'...-.....

Cgp.......'....................

Cout...........................

Direct Interelectrode  Capacitance  (Grounded  Grid) 2
Cin.............................

Cpk....'........................

Cout............................

Frequency  of  Maximum  Ratings   .............

32.0   pF
14.0   pF

0.15   pF

8283
3CX1000A7

HIGH-MU

POWER    TRI0DE

32.0   pF
0.15   pF
14.0   pF

220    MHz

1.    Characteristics  and  operating  values  are  based  upon  performance  tests.  These  figures  may  change  without  notice
as  the  result  of  additional  data  or  produce  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  ln-
dustries  Association  Standard  BS-191.

MECHANICAL

Maximum  Overall  Dimensions:

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

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

....         4.80in;121.9    mm

....         3.38in;     85.8mm

....                 21b;     0.91    kg

.  Vertical,  base  up  or  down

.........         ForcedAir

....      SpecialBreechlock

.     EIMAC  SK-860  or  SK-870

•.......    EIMAC  SK-816

............       250OC

Net  Weight    ....,

Operating Position
Cooling.......

Base........,
Recommended  Air-System  Socket
Recommended  Air  Chimney  ...,
Maximum  Temperature,  Anode  Core  &  Ceramic/Metal  Seals

(Effective  3-25-75)   ©     1963,  1968,  1975 bv  Varian Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    sam     carlos    /    california    94070
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AUDIO-FREQUENCY  AMPLIFIER  OR

MODULATOR

Class-A82  Grid  Driven

ABSOLUTE  MAXIMUM  RATINGS:

DC   PLATE  VOLTAGE    ...........

DC   PLATE  CUF{RENT     ...........

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

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

3500    VOLTS

1.0    AMPEF{E

1000   WATTS

45   WATTS

TYPICAL  OPEFiATION,   (Two  tubes)

Plate  Voltage      ...........
Grid  Voltage        ...........
Zero-Signal  Plate  Current   ....
Max-Signal   Plate  Current    ....
Max-Signal   Grid  Current      ....
Peak  AF  driving  Voltage
(per  tube)    .............

Driving   Power     ...........

Load  F}esistance
(plate-to-plate).........

Max-Signal  plate  Output  Power

RADIO-FREQUENCY  LINEAR  AMPLIFIER
Class-A82,  Grounded-Grid

ABSOLUTE  MAXIMUM  FiATINGS:

DC  PLATE  VOLTAGE   .
DC   PLATE  CURFiENT    .   .
PLATE  DISSIPATION     .   .

GRIDDISSIPATION         ..

3500   VOLTS
1.0    AMPEF!E

1500   WATTS

45   WATTS

Single-Tone  Grid  Current    .   .
Two-Tone  Grid  Current  ....
Peak  PIF  Driving  Voltage     .   .
Driving   Power     .........

Peak  Envelope  Power  Output
F}esonant  Load   Impedance  .   .
FtF  Driving  Impedance   ....

Third  Order  lM  Distortion2  .
Fifth  Order  lM  Distortion2  .

2

TYPICAL  OPERATION

Plate  Voltage      .........

Grid   Voltage 1     .........

Zero-Signal   Plate  Current   .   .
Single-Tone  Plate  Current  .   .
Two-Tone  Plate  Current    .   .   .

1.    The   bias  voltage   in   this   set   of  typical   operating
conditions  was   obtained   by  means  of  a  -12  volt  50
watt  Zener  diode   in   the   negative   return  to  the
center-tap of the  f i lament  transformer.

2.    The   intermodulation   distortion   products  are   refer-
enced  against one  tone  of a  two  equal  tone signal.

RADIO-FREQUENCY  AMPLIFIER  OR
OSCILLATOR   -Class  C.

ABSOLUTE  MAXIMUM  RATINGS:

DC   PLATE  VOLTAGE        ..........

DC   GRID   VOLTAGE            ..........

DC  PLATE  CuRRENT         ..........

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

GFHD   DISSIPATION              ..........

3500    VOLTS
-100    VOLTS

0.7    AMPEF}E

1000    WATTS

45    WATTS

PLATE  MODULATED  RADIO-FREQUENCY
AMPLIFIER   -Class  C.

ABSOLUTE  MAXIMUM  RATINGS:

DC   PLATE  VOLTAGE   ......

DC  GRID  VOLTAGE       ......

DC   PLATE   CUF{F}ENT     ......

PLATE   D I SS I PAT I ON     ......

GRID   DISSIPATION         ......

2000   VOLTS
-loo    VOLTS

0.55    AMPERE
670   WATTS

45   WATTS

RANGE  VALUES  FOR  EQUIPMENT  DESIGN

Filament  Current,  at  5.0  volts  .............

Zero  Bias  Plate  Current,  with  Eb  =  2500  Vdc  .  .  .
Cut-off  Grid  Voltage  (Eb  =  2500  Vdc;  Ib  =  1.0  rnA)
Interelectrode  Capacitances  (Grounded  Cathode)  1

Cin.............-..---.--------

Cout..............................................

Cgp...............................................

Interelectrode  Capacitances  (Grounded  Grid) t
Cin................-.........-.-.--..--.-.........

Cout..............................-....-.--.-.----

Cpk.

Min.         Max.

28.0       33.0   A

250         350   rnA
---- 25   V

29.0       35.0   pF
0.2   pF

12.0       16.0   pF

29.0       35.0   pF
12.016.0   pF
---          0.2   pF

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

MOUNTING    &   SOCKETING   -   The   3CX1000A7
must  be  operated  with  its  axis  vertical,  base  up
or    down.    The    EIMAC    SK-860   and   SK-870   air-
system   sockets   are   available   for   use   with  the
tube.  The  SK-870  has  its  grid  contacts  grounded
to   the   socket   frame.   No   contacts   are   grounded
with  the  SK-860.   The  EIMAC  SK-816  air-chimney
is   also   available   to   direct   cooling   air   from  the
socket  through  the  anode  cooling  fins.

COOLJIVG   -   The  maximum  temperature  rating  for
the   external  surfaces   and  the   anode  core  of  the
3CX1000A7   is   250°C.   Tube   life   is   prolonged  if
these   areas   are   maintained   at   somewhat   lower
temperatures.    The   table   lists   air-flow   require-
ments  to  maintain  tube  temperatures  below  225°C
with   50°C   inlet   air   and   base-to-anode   air  flow.

SEA  LEVEL
Plate  Diss. Air  Flow Press.  Drop

(watts) (cfm) (In.  H20)

600 12 0.12

800 16 0.19
1000 20.5 0.30
1500 33 0.65

10,000 F`EET

600 18 0.18

800 24 0.28
1000 31 0.45
1500 50 0.97               ,

FJLAMEIVT   -Rated   filament   voltage   for  the
3CX1000A7   is   5.0   volts.   Filament   voltage,   as
measured  at  the  socket,  should  be  maintained  at
this    value   to   obtain    optimum   performance   and
maximum   tube   life.   In  no   case   should   it   be  al-
lowed  to  deviate  from  5.0 volts  by  more  than  plus
or minus  five  per cent.

INPUT   CIRCUIT   -   When  the   3CXIO00AL7   1s  op-
erated  as  a  grounded-grid  rf  amplifier,  the  use  of
a  resonant  tank  in  the  cathode  circuit  is  recom-
mended   to   obtain   greatest   linearity   and   power
output.  F`or  best  results  with  a  single-ended  amp-
lifier,   it  is  suggested  that  the  cathode  tank  cir-
cuit  operate  at  a  "Q"  of five  or more.

CLASS-C  OPER4rJOIV   -   Although  designed  for
Class-A82  service,  the  3CX1000A7  may  be  oper-
ated   as  a  Class-C  power  amplifier  or  oscillator,
or   as   a   plate-modulated   rf   amplifier.   The   zero-
bias   characteristic  can  be  used  to  advantage  in
Class-C   amplifiers   by   employing  only   grid   leak
bias,  provided  the  anode  voltage  is  not  over  2500
Vdc.   If  driving  power   fails   under  these   circum-
stances,  plate  dissipation  will  be  kept  within  the
maximum   rating   since   the   tube   will   operate   at
normal  static  zero-bias conditions.

F`or   Class   C  operation  with  anode  voltage  in
excess   of   2500   Vdc   additional   protective   bias
voltage  is  required.

JIvrERLOCKS   -   An   interlock   device   should  be
provided  to  insure  that  cooling  air  is  established
before  application  of  electrical  power,   including
the   filament   voltage.   The   circuit   should   be   so
arranged   that   rf   drive   cannot   be   applied   in  the
absence of normal  anode  voltage.

HJGH   VOLTAGE   -   The  3CX1000A7  operates  at
voltages  which  can  be  deadly,  and  the  equipment
must  be  designed  properly  and  operating  precau-
tions   must   be   followed.   Equipment   must   be  de-
signed   so  that  no  one  can  come  in  contact  with
high  voltages.  All  equipment  must  include  safety
enclosures   for  high-voltage   circuits   and  termin-
als,   with  interlock  switches  to  open  the  primary
circuits   of  the  power  supplies   and  to  discharge
high-voltage   condensers   whenever   access  doors
are   opened.   Interlock   switches   must   not   be  by-

passed  or  "cheated"  to  allow  operation  with  ac-
cess    doors   open.   Always   remember   that   HIGH
VOLTAGE CAN  KILL.

INTERELECTRODE  CAPACITANCE   -   rrtie  act-
ual  internal  interelectrode  capacitance  of  a  tube
is  influenced  by  many  variables  in  most  applica-
tions,  such  as  stray  capacitance  to  the  chassis,
capacitance  added  by  the  socket  used,  stray  cap-
acitance   between  the  tube  terminals,   and  wiring
effects.  To  control  the  actual  capacitance  values
within  the  tube,   as  the  key  component  involved,
the  industry  and  Military  Services  use  a  standard
test  procedure  as  described  in  Electronic  Indus-



tries  Association  Standard  RS-191.   This  requires
the   use   of   specially   constructed   test   f ixtures
with   effectively   shield   all    external   tube  termin-
als   or  leads  from  each  other  and  eliminates  any
capacitance    reading   to   "ground''.   The   test   is

performed    on   a   cold   tube.    Other   factors   being
equal,    controlling   internal   tube   capacitance   in
this   way  normally  assures   good  interchangeabil-
ity  of  tubes  over  a  period  of  time,  even  when  the
tube    may   be    made   by   different   manufacturers.
The    capacitance    values    shown    in    the   manu-
facturer's  technical  data,   or  test  specifications,
normally   are   taken   in   accordance   with  Standard
RS-191.
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values   which  will   exist   in   any   normal   applica-
tion.    Measurements    should    be    taken    with   the
socket  and  mounting  which  represent  approximate
final    layout    if   capacitance    values    are   highly
significant  in  the  design.

SPEC/AL   APPL/CArJOIVS   -   If  it   is  desired  to
operate  these  tubes  under  conditions  widely  dif-
ferent  from  those  given  here,  write  to  Power  Grid
Tube   Division,   EIMAC   Division   of  Varian,   301
Industrial  Way,  San  Carlos,  California  94070,  for
information  and  recommendations.

DIMENsloNAL    DATA

lDIM

lNCH ES M LLIMETERS

MIN. MAX. F]EF. MIN. MAX. REF.

A 3.325 3.375 84.45 85.72 -
18 0.807 0.817 - 20.50 20.75

C I.870 I.900 47.50 48.26 -
D 2.250 2.500 - 57. I 5 58.42
E 2.000 2.194 50.80 55.73
F 3.175 3.575 80.64 85.72
G 4.600 4.BOO I I 6 .8 121.9

J 0.690 0.710 I 7. 53 I 8 .03
K 0.415 0.435 10.54 11.04

L 0.140 0.165 3.56 4.19
M 0.020 0.030 - 0.508 0.762
N 0.700 0.BOO I 7. 78 20.52 -
P 0.514 0.316 7.97 8.03
R 550 650 550 650
S 1150 1250 1150 1250

T 0.470 0.530 11.94 13.46

4
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The    EIMAC    3CX10,000U7     is    a     ceramic/metal      high-mu

power   triode   designed   especially   for   use   in   the   VHF  and
UHF   spectrum   as   a   cathode-driven   Class   AB   rf   ampl  if ier
or   Class   C   power   amplifier,   and   for   pulsed   rf   amplifier

service.    It    is   forced-air   cooled,   with   an   anode  dissi-

pation    rating    of     10,000    watts.     Cavity    amplifier
assemblies    are    available     for     the     tube     from     EIMAC.

The   3CX10,000U7  makes   use   of   a   beam-forming   cathode
and    control    grid    geometry    to    produce    high    gain,     low

grid      interception,      and     outstanding      intermodulation
performance   in    linear   amplifier    service.    These   attri-
butes    make    the    tube    well     suited    for    cathode-driven
circuitry,   which   reduces   equipment  complexity.

The    tube    has    coaxial     terminals    for    which    contact
col  lets   are   avai lable   from   EIMAC.

GENERAL         CHARACTERISTICS'

ELECTR I GAL

Cathode:   Oxide-coated   Un i potential
Heater  Voltage    .................
Heater   Current,   @   15.0   Volts
Cathode   Warmup   Time,   @    15.0   Volts   (minimum)-       .    .

•2.

Ampl  if ication   Factor   (average)        ........

Direct   lnterelectrode  Capacitance  (grid   grounded)
Cin.......................
tout.......................

3CX10,000U7
HIGH-MU     VHF

TRANSMITTING

TRIODE

Frequency   of   Maximum   Rating:
CW......................................
Pu I sed     .,..................................

86.5     pF
23.2      pF

0.25     pF

260     MHz

500      MHz

1.     Characteristics  and  operating  values  are  based  on   performance  tests.   These   f igures  may  change
without   notice   as   the   result   of   additional    data   or   product   ref inement.   VARIAN   EIMAC  should   be
consulted   before   using   this   information   for   f inal   equipment  design.

2.      Before   high   voltage   and   rf   drive  voltage   are  applied.

3.     Capacitance  values   are   for   a   cold   tube   as   measured    in   a   special    shielded    fixture   in   accord-
ance   with   Electronic   Industries   Association   Standard   RS-191.

MECHAN I CAL

0veral  I    Dimensions:

Length     ....................................     7.30   ln;    185  mm
Diameter     ...................................     8.30   ln;   211   mm

359150   (Effective   1   Sept   82;   supersedes   1    Jan   81)

VARIAN   EIMAC   /   301     Industrial    Way   /   Sam   Carlos,   CA   94070   /   USA

Printed    in   U.S.A.
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Cooling      .....................,,...    ®   ,,,,,    ®    .   ®   ,    . Forced   Air

Base       ......................................                   Special   Coaxial

Recommended   Contact   Col  lets: TUBE    ELEMENT             EIMAC   P/N                                TUBE    ELEMENT             EIMAC   P/N

Heater                        720638
tteater-cathode     720637

720636
720635

RANGE   VALUES   FOR   EOUIPMENT   DESIGN                                                                                                                                                         Min.                    Max.           Units

HeaterCurrent,e   15.0   Volts       ......................                  12.5               14.5       Aac

Cathode   Warmup   Time,   ©   15.0   Volts      ....

Interelectrode  Capacitance  (grounded   grid)

tout.............
Cpk.............

300               ---       Sec

83.0
................                22.7

lnterelectrode  Capacitance  (grounded   cathode)   1
C i n     .................................                83. 0
Cbut.................................
Cgp    '  .  I  .  '  '  '  '  '  '  '  '  '  '  .  '  '  '  '  '  '  '  '  '  '  .  '  '  '  '  .  '  '              22.7

1   Values   are   for  a   cold   tube  as  measured    in   a   special    shielded   fixture   in   accordance  with   Electronics
Industries   Association   Standard   RS-191.

RADio    FREQUErcy   POWER   AMPLIFIER

CATHODE   DR I VEN

class   AB   Television   Service

ABSOLUTE    MAXIMUM   RATINGS:

DC   PLATE   VOLTAGE    ......       6500         VOLTS                                 PLATEDISSIPATloN   .......             10         KILOwATTS

DC   PLATECURRENT   ......          4.0         AMPERES                           GRIDDISSIPATloN      .......          loo         WATTS

Tv   mANSLATOR   sERvlcE:

Measurements   made   in   EIMAC  cavities   under   CW  conditions.

Channel           f       (MHz)          Gain    (dB)       +    I    dB   BW   (MHz)
0

Low    BAND:     EIMAC

Cav ity  CV-2240

HIGH    BAND:     EIMAC

Cav ity  CV-2250

469

11                             201

E2                   227.75

15.3                             6.26

16.7                             6.27

16.8                             7.08

Typical   data   taken   at   2.5  kw  single-
tone     output     @     Eb     =     4800     Vdc,
lbo   =    1.9   Adc,    lb  =   2.4   Adc

Typical   data   taken   at   2.5  kw  single-
tone  output  a   Eb  =   4800  Vdc,
lbo  =    1.9   Adc,    lb   =   2.25   Adc

Three-tone   test   under   CCIR   loading:   Video       -8   dB     (below  2.5  kw  peak  output)
Sound        -7   dB
Color      -17   dB

Third   order   intermodulation   products:     -52  dB  or   better

2



Low    BAND   TV    VISUAL    SERVICE

Measurements  made   in   EIMAC   CV-2240  Cavity

(CW   conditions)

f       =    79MHz          BW   =   6MHz   Min.
0

BW   =    7   MHz   Min.

Plate  Voltage     ......
Zero   Signal   Plate  Current
Max.Signal   plate  Current   .
Cathode   Voltage   (bias)   **
Grid  Current  *   ......
Driving   Power   *     .....
Useful    Power   Output     .    .   .

Eff iciency  t¢   .......
Gain  I   ..........

0.25   dB

1.0      dB

3CX10,000U7

HIGH    BAND   TV    VISUAL    SERVICE

Measurements  made   in   EIMAC  CV-2250  Cavity

(CW   Cbnditions)

f       =    177MHz          BW=   6MHz   Min.
0

BW   =    7   MHz   Min.

Plate  Voltage     ......
Zero   Signal   Plate  Current
Max.Signal    Plate  Current   .
Cathode   Voltage   (bias)   t`tt

Grid  Current  tl   ......
Driving   Power   Jt      .....
Usef ul   Power   Output     .   .   .

Eff iciency  A   .......
Gain  *   ..........

0.25  dB

1.0      dB

@

*   May  vary   with   particular    installation.
*tt   Cathode   bias  voltage   is  adj.usted   to   produce   specif ied  Zero  Signal    (idl ing)   Plate  Current.

RADlo   FREquENCY    LINEAR   AMPLIFIER

CATHODE   DRIVEN   -Class    AB

ABSOLUTE    MAXIMIM    RATINGS

DC   PLATE   VOLTAGE

ac   PLATE   CURRENT         ....

PLATE   DISSIPATION      ....

GRID   DISSIPATION          ....

*   May  vary   with   particular    installation.
J`*   Adjust   for   specif ied   Zero-Signal   Plate  Current.

#  Measured   at   the   load.
##  The   intermodulation  distortion   products  are

TYPICAL   OPERATloN   ( Frequencies   to   30  MHz)

Class   AB,   Cathode   Driven,

lation   Crest  conditions;
Peak  Envelope  or  Modu-

Data   Measured   at   2.0  MHz.

Plate  Voltage     .......
Cathode  Voltage  (bias)   "
Zero-Signal   plate  Current     .
Single-Tone  Plate  Current     .
Two-Tone  plate  Current   .   .   .
Single-Tone  Grid   Current  *   .
Twc+Tone  Grid   Current  I      .   .
Peak   rf   Driving   Voltage  t'     .
Driving   Power   t[      ......

6.0
+42. 9

0.5
2.58

1.7

15

9.5
120

240W

Single-Tone   useful    Power   out  #                        10          kw
Resonant   Load    Impedance      .    .                         1100          Ohms
lntermodulation   Distortion  ##

referenced   against  one  tone  of  a  two-equal-                         3rd  Order   .......
tonesignal.                                                                                                  5thOrder   .......

-45          dB

-50          dB

TYPICAL  0PERATloN  values   are  obtained   by  measurenent  or   by   calculation   from   publ  ished   characteristic
curves.      Adjustinent   of   the   rf   grid   voltage   to   obtain   the   specif led   plate  current   at   the   specif ied
bias  and   plate  voltage   is   assumed.       If   this   procedure   is   followed,   there  will    be   little  variation   in
ouput   power   when   the   tube   is   replaced,   even   though   there  may  be   some  variation   in   grid   current.     The

grid   current  which  occurs  when  the  desired   plate  current   is  obtained   is   incidental   and  may  vary   from
tube   to   tube.    This  current  variation   causes   no   performance   degradation   providing   the   circuit  main-
tains  the  correct  voltage   in  the  presence  of  the  current  variation.

3



@ 3CX10,000U7

A    P    P    L     I     C   A   T     I     O   N

MECHAN I CAL

MOUNTING    &     SOCKETING    -     The     3CX10,000U7     must     be

operated    vertically,    base   up   or    down,    and    should
be   protected   from  shock   and   vibration.   Ool  lets  are
available     from     EIMAC     (see     page     2)      for     use      in
contacing    the    heater,     heater-cathode,     grid    and
anode  terminals  of   the  tube.

COOLING   -      The   maximum   temperature   rating   for   the

external    surfaces   of    the   tube    is   250   Deg.C,    and
suff icient   forced-air   cool  ing   must   be   used    in    al  I
appl ications   to   keep   the   temperature   of   the   anode
(at   the   base   of    the    cooling    fins)     and    the    tem-

perature    of    the    ceramic/metal     seals    comfortably
below   this   rated   maximum.

The   cooling   data   shown    is   for   cool  ing   air   at   50°C
with   air   f lowing   in   a   base-to-anode   direction,   and
represents  minimum   anode  cool  ing   requirements.   The

pressure   drop  values   shown   are   approximate   and   do
not   allow   for   any   system    losses,    such   as   ducting
or    filters.     (CFM    =   cubic    feet    per   minute;    CMM   =
cubic  meters   per  minute)

Altitude:         Sea   Level

P I ate
Di ss.

Watts
2000
4000
6000
8000

I 0000

Press.Drop
'n,   Water

Altitude:   5000  Feet,1524  Meters

P I ate
Di ss.

Watts
2000
4000
6000
8000

10000

Press.Drop
ln.   Water

Press.Drop
Mi  I  I  ibars

3.3        0.70
3.3        0.74
5.4         1.64

9.0       3.97
13.I          7.75

Press.Drop
Mi  I  I  ibars

4.0       0.84
4.0       0.89
6.5         1.97

'0.9       4.79
'5.8       9.35

Altitude:        10000   Feet,   3048  ifeters

P I ate
D i ss .
Watts

2000
4000
6000
8000

1 0000

Press.Drop
ln.   Water

Press.Drop
Mi  11  ibars

4.8              1.01

4.8            1.07
7.8          2.38

13.1              5.77

19.0          11.28

lt     is    considered     good     engineering     practice    to
design   for   a  maximum  anode   core   temperature  of   225
°C,   and   temperature~sensitive   paints  are  avai table

for   checking   base  and   seal   temperatures   before  any
design    is    finalized.     It     is    also    considered    good

practice   to   allow   for   variables   such   as   dirty   air
filters,   rf   seal    heating,    and   the   fact   that   the
anode    cooling    fins   may    not    be    clean    if   the   tube
has   been   in   service   for   some   length  of   time.

The    pressiire   drop    in   a   typical     installation   will
be   higher   because   of   system    losses.    Typical    data
for    a    VHF   cavity    assembly     is    shom    in    the   EIMAC
Technical     Data     for     the     CV-2240    and    CV-2250

cavities,   which   are  available  on   request.

Forced   air   cooling   of   the   base    is   also   required,
with    air    directed    past    the    seal    areas.    Special
attention  may  be  required   in   cool ing  the  center  of
the   stem   (base),   by  means   of   special   directors   or
some    other    provision.     An     air     interlock     system

should   be   incorporated    in   the   design   to   automati-
cal  ly   remove  al  1   voltages   from  the  tiibe   in   case  of
even   partial    failure  of   the  tube   cool  ing   air.

Air   f low   must   be   appl  ied   before   or   simultaneously
with   the   application   of   power,    including   the   tube
heater,    and    should    normally    be    maintained    for    a
short   period   of   time  after  al I   power   is   renoved   to
al  low   for   tiibe  cooldown.

ELECTR I CAL

HEATER-CATHODE   OPERATION    -       The    rated    heater

voltage     for     the     3CX10,000U7     is     15.0   volts    and
should   be  maintained   within   plus   or   minus   0.5   volt

when     good     life    and     consistent    performance    are
factors.   Voltage   should   be   measured   with   a   known-
accurate    (preferably    plus    or   minus   one    percent)
rms-responding  voltmeter.

Heater   voltage   should   be   appl  ied   for   f ive   minutes
(minimum)     before    high    voltage    is    applied    to    the
tube   and   any   operation   is   attempted,   to  al  low   for
cathode   warmup   to   f ul I   temperature.

ABSOLUTE    MAXIMUM    RATINGS    -The     values     shown     for

each   type   of    service   are   based   on   the   "absolute
system"    and    are    not    to    be    exceeded     under    any
service     conditions.     These    ratings    are     limiting
values    outside    which    the    serviceability    of     the
tube    may    be     impaired.      In    order     not    to    exceed
absolute    ratings    the   equipment    designer    has    the
responsibility    of    determining    an    average    design
value   for   each   rating   below   the   absolute   value   of
that   rating   by  a   safety   factor   so   that  the  abso-



lute  values   wi  11    never   be   exceeded   under   any   usual

conditions    of     supply     voltage    variation     in     the
equipment.      It    does    not    necessarily    follow    that
combinations    of    absolLlte    maximum    ratings    can    be

attai-ned   simultaneously.

INPUT   CIRCUIT   -When    this    tube     is    operated    as    a

grounded-grid    rf   amplifier,   the   use   of   a   resonant
tank    in    the    cathode    circuit     is    recommended     in

order   to   obtain   greatest    linearity   and   power
output.    For    best   results   with   a   single-ended
amplifier    it    is    suggested    that   the   cathode   tank
circuit  operate  at  a  "a"  of   f ive  or  more.

INTERMODULATION      DISTORTION      -      Typical       Operating

Conditions,    with   distortion   values    included,    are
the   result   of   data   taken   during   actual    operation
at   2   MHz.    Intermodulation   values   listed   are   those
measured   at   the   full    peak  envelope   power   noted   and
are   referenced   against   one   tone   of    a   two-equal-
tone   signal.

UHF    OPERATION    -    This    tube     is     useful      in    the    UHF

region.    High    cathode   emission   makes    it   especially
useful      in     pulse    applications.     Operation     at     UHF

under   CW  conditions   should   be   conducted   with   heavy
plate   loading   and   the   lowest  driving   power   consis-
tent   with    satisfactory    performance.     It    is   often
preferable  to  operate  at  a  sacrif ice   in   Off iciency
to  obtain   increased   tube   life.

FAULT   PROTECTION  -Al  I    power   tubes   operate   at   vol-
tages   which   can   cause   severe   damage    in   the   event
of    an     internal     arc,     especially     in    those    cases
where    large   amounts   of   stored   energy   or   fol low-on
current   are   involved.    Some   means   of   protection    is
advised   in   all   cases,   and   it   is   recoimended   that  a
series   resistor   be   used    in   the   anode   circuit   to
limit    peak   current   and    help   dissipate   the   energy
in   the  event  of   a   tube   or   circuit   arc.   A   resist-
ance   of   10  ohms   in   the   positive   plate   power   supply
lead,   together  with  a   protective  spark  gap  such  as
the   Siemens   #B1-C145  connected   between   the   cathode
and   grid   will    help   protect   the   tube   in   the   event
of   an    internal    arc.    A   maximum   of    four    (4)    joules
total   energy   may   be   permitted   to   dissipate   into  a

grid-to-cathode    arc.     Amounts    in    excess    of    this
will    permanently    damage   the   cathode   or    the    grid

i                           structure.      Additional      information      is     found      in

*                               EIMAC   Appl  ication   Bul  letin   #17   "FAULT   PROTECTloN".
Cbpies   are  available  on   request.

HIGll   VOLTAGE  -Normal    operating   voltages   used   with
this   tube   are   deadly,    and    the   equipment   must    be
designed    properly    and    operating    precautions   must
be   followed.    Design    all    equipment   so   that   no   one

3CX10,000U7 @
can   come   in   contact   with   high   voltages.   Al  I   equip-

ment     must     include     safety     enclosures     for     high-
voltage    circuits    and     terminals,     with     interlock
switches    to    open    primary    circuits   of    the    power
supply    and    to    discharge    high-voltage    capacitors
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.

RADIO-FftEQUENCY      RADIATION      -      Avoid      exposure      to

strong   rf   fields,   especially   at   frequencies   above

300  MHz,   where   energy   absorption   by   the   human   body
is     signif icant.     The     human     eye      is     particularly
sensitive.     Prolonged     exposure     to     rf     radiation
should     be     limited     to     10    milliwatts     per     square

centimeter    (Occupational     Safety   &    ttealth    Admini-
stration     (OSHA)     standard).      It     is     generally

accepted    that    exposure    to    I'high     levelsM    of    rf
radiation    can    result     in     severe    bodily     injury,
including      blindness.      CARDIAC     PACEMEAKERS     MAY    BE

AFFECTED.

INTERELECTRODE     CAPACITANCE     -     The      interelectrode

capacitance    of    a    tube    in    a    typical     circuit    is
inf luenced   by   many   variables,    such   as   stray   cap-
acitance   to   the   chassis,   capacitance   added   by   the
socket  used,   stray  capacitance  between  tube  termi-
nals,    and    wiring    effects.    To   control    the   actual
capacitance   values    within    the    tube,    as    the    key
component      involved,     the      industry     and     Military
Services   use   a    standard    test    procedure   as    des-
cribed     in     Electronic     Industries    Association
Standard    RS-191.    This    requires    the    use   of    a
specially      constructed      test      fixture      which
effectively    shield    all    external    tube    leads    from
each   other   and   el iminates   any   capacitance   reading
to  "ground".   The  test   is   performed   on   a  cold   tube.
The   capacitance   values    shown    in   the   manufacturer
technical    data   are   taken    in    accordance    with

Standard   RS-191.

The   equipment   designer    is   therefore   cautioned   to
make   allowance   for    the   actual    capacitance   values
which    will     exist     in     any     normal     appliction.

Measurements    should     be    taken    with    the    mounting
which   represent    approximate    f inal     layout    if
capacitance   values   are   highly    signif icant    in   the
des i gn.

SPECIAL   APPLICATloNS  -When    it   is   desired   to  oper-
ate    this    tube    under    conditions    widely   different
from    those     listed    here,     write    to     VARIAN    EIMAC;
attn:     Product     manager;     301      Industrial     Way;     San
Carlos,   CA  94070     U.S.A.
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OrERAT I NG   HAZARDs

PROPER    USE    AND    SAFE    OPERATING    PRACTICES    Wl"    RESPECT    T0    POWER    TUBES    ARE    THE    RESPONSIBILITY    OF    EOUIFMENT

MANUFACTURERS    AND    USERS   OF    SUCH   TUBES.    ALL   PERSONS   WHO   WORK   WITH    0R    ARE    EXPOSED   T0    POWER   TUBES   OR    EQUIP-

MENT     WHICH      UTILIZES      SUCH     TUBES     MUST     TAKE     PRECAUTIONS     TO     PROTECT     THEMSELVES     AGAINST     POSSIBLE     SERIOUS

BODILY     INJURY.     cO   NOT   BE   CARELESS    AROUND   SUCH   PRODUCTS.

The   operation   of    this   tube   may    involve   the   fol  lowing   hazards,   any   one   of   which,    in   the   absence   of   safe
operating   practices   and   precautions,   could   result   in   serious   harm  to   personnel:

a.    HIGll   VOLTAGE   -Normal   operating   voltages   can   be                     and   can   cause   serious   bodily   and   eye    injuries.
dead  ly.                                                                                                                                                          CARDIAC   PACEMAKERS   MAY   BE    EFFECTED.

b.   RF    RADIATION    -    Exposure    to    strong    rf     f ields             c.   HOT  SURFACES  -Surfaces  of   air-cooled   radiators

should    be   avoided,   even    at    relatively    low                   and   other   parts  of   tubes   can   reach   temperatures
frequencies.    The   dangers   of    rf    radiation    are                   of   several    hundred   Degrees   C   and   cause   serious
more    severe    at    UHF    and    microwave    frequencies                    burns    if   touched   for   several   minutes   after   all

power   is   remove.

Please   review   the   detailed   operating   hazards   sheet   enclosed   with   each   tube,   or    request   a    copy    from:
VARIAN   EIMAC,    Power   Grid   Tube   Division,   301     Industrial    Way,    San    Carlos   CA   94070.
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lNCHEe NILllwETE|.
DIM W'N' N^X RE,. HIN. N^X I,.,
A 7.300

1

B 8 .305 8.355
C .855 .895
. I .965 I . 986
E 2 .090 2.Ilo
F 2 .6 90 2.720
G 3.275 3.3'0
H 4.225 4.245
J .265
K .265
L .265
M .350 .385
N .675 .7'5
P .250
F' 2.250 2.340
S 2.000
T 6.220 6.GOO
u .ZOO .240
V .045 .075
W .380 .430
X .375
Y I.985 2 .0 I 5
Z .190 .200 _
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TECHIIICAL    DATA

The   EIMAC  8877/3CX1500A7  is  a  rugged  ceramic/metal  power  triode
designed  for  use  as  a  cathode  driven  Class  A82 or  Class  8  amplifier,  in
audio  or  rf  applications  including  the  UHF  band,  or  as  a  cathode  driven

plate  modulated  Class  C  rf  amplifier.  As  a  linear  amplifier,  high  power
gain  may  be  obtained  without  sacrifice  of  low  intermodulation  character-
istics.

Low  grid  interception  and  high  amplification  factor combine to  make the
8877/3CX1500A7  drive power requirements  exceptionally low  for  a  tube of
this power capacity.

GENERAL  CHARACTERISTICSI

ELECTRICAL

Cathode:  Oxide Coated,  Unipotential
Heater:  Voltage      ........

Current,  at  5.0 volts  .
Transconductance (Average):

Ib=  1.0  Adc    ...........

Amplification  Factor (Average)  .

8877
3CX1500A7

HIGH-MU

POWER    TPlloDE

............       5.0±0.25    V

10.5   A

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

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

Cout...........................,

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

Ck-htr.................................

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

55,000   quhos
200

38.5   pF
0.1   pF
10pF

38.5   pF
10pF

0.1   pF
9.7  pF

250   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  f inal   equipment  design.

2.   Capacitance  va I ues  are  for  a  cold  tube as measured  in  a  special  shielded  fixture  in  accordance with  Electronic
Industries  Association  Standard  FIS-191.

(Revised7-1-75)     ©    1970,1971,1973,1975  by  Varian Printed in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    sam     carlos    /    california    94070
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MECHANICAL

Maximum  Overall  Dimensions:
Length....
Diameter    .  .

.........      4.02  in;102.16   mm

.........       3.38  in;  85.85   mm

.........      25.0  oz;  708.8    gin

•.................          Any

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

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

CeranicAdetal  Seals,  Anode  Core     ..................................   250°C

Cooling    .................................................       Forced  Air

Base,....,,,.,.,,,,,,,

Recommended  Air System  Socket

(Grounded  Grid)   .........

Special  7-pin

......      SK-2210

(Grounded  Cathode)     .........................................      SK -2200
Recommended  Air  Chimney

(Teflon)..........

RANGE  VALUES  FOR  EQUIPMENT  DESIGN

Heater:  Current  at  5.0  volts    ..............,
Cathode  Warmup  Time   ..................,

Interelectrode  Capacitance (grounded  grid  circuit) 1
Cin.......................

Cout......................

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

•..      SK2216

1.    Capacitance  va I ues  are  for   a  cold  tube  as measured  in  a  special  shielded  fixture  in  accordance with  Electronic
Industries Association  Standard  RS-191.

RADIO  FREOuENCY  LINEAR  AMPLIFIER
CATHODE  DRIVEN     Class  A82

ABSOLUTE  MAXIMUM  FiATINGS:

DC  PLATE  VOLTAGE
DC  PLATE  CURPENT
PLATE  DISSIPATION

GRID  DISSIPATION

4000   VOLTS
1.0    AMPERE

1500   WATTS
25   WATTS

TYPICAL  OPEF!ATION  (Frequencies  to  30  MHz)
class  A82 Cathode  Driven,  Peak  Envelope  or
Modulation  Crest  Conditions

Plate voltage    .
Cathode Voltage__`-`__-    ` _. `-`0-      .   `   `   `   .   `

Zero-Signal  plate  Current  3
Single-Tone  plate  Current  .
T\^o-Tone Plate  Current   .  .
SinglaTone  Grid  Current3.
Two-Tone  Grid  current3     .
Peak  rf Cathode  Voltage 3 .
Peak  Driving  Power3  ....

2

Single-Tone  Useful  Output  Power3.  .1085
Resonant  Load  Impedance  ....... 1820
lntermodulation  Distortion  Products  2

3rdOrder    ...............- 40       -38    dB
5thOrder     ..............- 41         -41     dB

1.    Positive  cathode  bias  provided  by  zener  diode.
2.    The  intermodulation  distortion  products are refer-

enced againstone tone of  a  two equal tone signal.
3.    Approximate values.

TYPICAL  OPERATION   (220  MHz)
Class  A82 Cathode  Driven

Plate  Voltage     ...........
Cathode  Voltage 1  .........
Plate  Current      ...........
Grid  Current  2   ...........

Useful  Output  Power2.......
Driving  Power 2 ...........
Power  Gain2    ............

1.    Positive  cathode  bias  provided  by  zener diode.
2.    Approximate value. rh-
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RADlo  FREOuENCY  POWER  AMPLIFIER
Class  8 Telegraphy or  FM

(Continuous  Operating  Conditions)

ABSOLUTE  MAXIMUM  F}ATINGS:

DC  PLATE  VOLTAGE   ......

DC  PLATE  CURRENT    ......

PLATE  DISSIPATION     ......

GRID   DISSIPATION         ......

4000   VOLTS

1.0    AMPERE

1500   WATTS

25    WATTS

TYPICAL  OPEPIATION   (88-108  MHz)  Measured  Values
Class  a,  Cathode  Driven

Plate  Voltage ....     2000
Cathode  voltagel,2        +9

ii::::::::;ij:!y:#:utpupl63:§§
Power  Gain 4   ....       13.2

1.    For  measured   case,    idl  ing anode current was
set for  10 mAdc.

2.    Approximate.
3.    Approximate,  delivered  to the  load.
4.    For the measured case; may vary  from tube to tube.

RADIO  FREQUENCY  POWER  AMPLIFIER
Class  C -Cathode  Driven,  Plate  Modulatecl

ABSOLUTE  MAXIMUM  PATINGS:

DC  PLATE  VOLTAGE   ......

DC  PLATE  CURRENT    ......

PLATE  DISSIPATION     ......

GRID  DISSIPATION        ......

3200   VOLTS

0.8    AMPEFIE

1000    WATTS

25    WATTS

TYPICAL  OPERATION  Carrier  Conditions,  Frequencies
to  30  MHz,  Cathode  Driven

Elaatthe.!eolta.i:a.g: :, :  :  :

:'r:ieccu¥::en:t2  :  :  :  :  .
Plate  Load  Resistance
Driving  Power  3.....
Plate Output  Power   .  ,
Power  Gain    .......

1.   Bias may  be obtained from  a fixed  supply  of  15.8
volts   in   series  with   a  9.5 ohm  resistor.  The re-
sister  &  supp I y  should  be  bypassed for  audio
frequencies.

2.    Approximate.
3.    Approximate,  and driver must  be modulated  ap-

proximately  83%.

APPLICATloN
MECHANICAL

A/OowrJIVG   -   The     8877/3CX1500A7    may    be
mounted  in  any position.

SOCKET   -   The   grid   of   the   8877/3CX1500A7
terminates  in  the  cylindrical grid ring  about the
base  of  the  tube.  This  may  be contacted by
multiple  clips  or  flexible finger  stock.  Connec-
tions  to the heater and cathode  are  made via the
7-pin base.

COOL/IVG   -   The   maximum  temperature  limit  for
external  tube  surf aces  and  the  anode core  is
250°C.   Tube  life  is  prolonged  if these  areas  are
maintained   at   lower  temperatures.  F`or  full  1500
watt  anode dissipation 38.Ocfm  of  air  is  required
at a back p r e s s u r e of 0.60 inches  to hold tube
temperature  below  225°C  with  50°C  ambient
temperature  at  sea  level.   At frequencies  higher
than   30  MHz,   or   at  high  altitudes,  the  air quan-
tity must be  increased.

Base-to-Anode  Air F`low  (sea level)

Anode Air Pressure
Dissipation Flow Drop

(watts) (CFM) In./H  0

500 7.5 0.10
1000 22.5 0.20
1500 35.0 0.41

Base-to-Anode  Air Flow  (10,000 ft.)

Anode Air Pressure
Dissipation Flow Drop

(watts) (CFM) In./H  0

500 11.0 0.15
1000 32.5 0.29
1500 51.0 0.60

Note:    1)   Tube  mounted  in  SK-2200 Socket  with
SK-2216  Chimney.

2)   An  a 11 o w a n c e  of 25  watts  has been
made  for  grid dissipation  and 50 watts
for filament power.
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ELECTRICAL

FILAMENT    OPERATION   -Rated   i.ilamen+
voltage   for   the   8877ACX1500A7   is   5.0  volts.
Filament   voltage,    as   measured   at   the   socket
optimum  performance  and  maximum  tube  life.   In
no  case  should  it  be  allowed  to  deviate  from  5.0
volts  by  more  than  plus  or  minus  five per  cent.

INPUT   CIRCUIT   -   V]t\en   I:he   8977i3CX1500AL]
is  operated  as  a  cathode  driven  rf  amplifier,  the
use of  a resonant  circuit  in the cathode  is  recom-
mended.    F`or   best   results   with   a   single-ended
amplifier   it  is   suggested  that  the  cathode  tank
circuit  operate  at  a Q of two  or  more.

ZERO-BIAS   OPERATION   -   Opetatlon   at   zero-
bias   is   not   recommended   with  plate  potentials
over  3000  volts,  since  plate  dissipation  may  be
exceeded.  Higher  plate  voltage  may be  used  with
the  proper protective  bias.

HIGH  VOLTAGE   -The  3CX1500A7  operates
at  voltages  which  can  be  deadly,  and  the  equip-
ment   must   be   designed   properly   and   operating

precautions  must  be  followed.  Equipment  must  be
designed  so that  no  one  can  come in contact with
high  voltages.  All  equipment  must  include  safety
enclosures   for   high-voltage   circuits   and   term-
inals,  with  interlock  switches  to  open  the  prim-
ary   circuits   of   the   power   supplies   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.

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.

INTERELECTRODE  CAPACITANCE   -Tt[e
actual   internal   interelectrode   capacitance   of  a
tube   is   influenced   by   many   variables   in   most
applications,   such   as   stray   capacitance   to  the
chassis,  capacitance  added  by  the  socket  used,
stray   capacitance   between   tube  terminals,   and
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   perf ormed  on  a  cold  tube.   Other
factors    being   equal,    controlling   internal   tube
capacitance   in  this   way  normally  assures   good
interchangeability of tubes  over  a period  of time,
manufacturer's   technical   data,   or   test   specifi-
cations,   normally  are  taken  in  accordance  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
layout  if  capacitance  values  are  highly  signifi-
cant  in the design.

SPECJAL  APPL/CATJOIVS   -   If  it  is  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,  California  94070  for
information  and  recommendations.
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DIMENSIONAL   D4IA

DIM.
'NmES M I LLmREfes

MIN. MAX. REF MIN. MAX. REF

ODElD              *

A A 3.350 3.380 85.09 85.85V
8 0.8'0 0.820 20.57 20.83

H I

C I.995 2.0'5 50.67 51.18

D 0.438 0.562 I I.  13 14.27
E a.235 5.97
F 0.000 0.040 0.00 I.02
G I.loo I.225 27.94 31.12

H 2.300 2.425 58.42 61.60IEE||- ®* J 3.250 3.420 8255 86.87
K 0.470 a.530 11.94 '3.46•,,T L 0.120 0.127 3.05 3.23
M 0.05C 0.062 I.42 I.57

JH

N 51® 51®

P 52® 52®
R I.000 25.40
T 0.020 0. 5 I Fi

roTES:
I.    Fff  DININSIONs  ARE  FOFi  iNFaSS+++++\\ ///2Z;ZZ2ZZZZ22ZZZZ2ZZ4 ONLY  8 ABE  NOT  REOulF`ED FOFtI_- - nBPECTioN pu RpoSES.

I

*                 G                                                              2.  *    CONTACT   SuRFACE
E                                                                                                     3.    DIMENSION  T  APpllES  TO

I_ I
I,                -\©NN Sl-`            \

Q\ '

\\T

PIN     CONNECTIONS

I   -  HEATER
5  -HEATER
2 -3 -4-6-7  CATHODEG+
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TECHNICAL     DATA

The  EIMAC  3CX2500A3  is  an  all  ceramic  and  metal,  medium-mu,
forced-air cooled, external anode transmitting triode with a maximum plate
dissipation rating of 2500 watts. Relatively high power output as an ampli-
fier,  oscillator,  or modulator may  be  obtained  from  this  tube  at  low  plate
voltages. The 3CX2500A3 is an exact replacement for the EIMAC 3X2500A3
and  is  suggested  for  use  where  higher  ambient  temperatures  are  to  be
expected  or  greater reliability  is  required.  The  all  ceramic  and  metal con-
struction  allows  a  greater  margin  of  safety with  respect  to  tube  operating
temperatures  while  permitting  higher  processing  temperatures  to  insure
longer life.

The tube has a rugged, low-inductance cylindrical filament-stem struc-
ture, which readily becomes part of a linear filament tank circuit for VHF
operation. The grid provides thorough shielding between the input and out-
put circuits  for  grounded-grid  applications  and is conveniently  terminated
in a ring between the plate and filament terminals. The 3CX2500A3 may be
installed or removed without the aid of tools.

GENERAL     CHARACTERISTICS
ELECTRICAL
Filament :  Thoriated Tungsten

Voltage----
Current----

Amplification Factor     -       -
Direct Interelectrode Capacitances

Grid-Plate-------16.8
Grid-Filament------29.2
Plate-Filament------0.6

Tranconductance (Ib=830 rna., Eb=3000 v.) -
Highest Frequency for Maximum Ratings       -

MECHANICAL

20,000

Max.
volts

53    amperes
26

23.2  pF
40.2  pF
1.2   pF

umhos
75    MHz

HH

3CX2500A3

MEDIUM   MU
TRloDE

Base            ------------------      See  drawing
Mounting          --------------      Vertical, base down or up
Cooling      ------------------         Forced  Air
Maximum Anode core and seal Temperatures      ----------         250°C
Maximum Over-all Dimensions :

Length      -----------------        8.6  inches
Diameter          ----------------     4.16  inches

Net weight      -----------------     6.25  pounds
Shipping weight  (Average)         -------------         17  pounds

RADIO-FREQUENCY   POWER
AMPLIFIER   OR   OSCILLATOR
Conventional   Neutralized  Amplifier,

(Frequencies  below  75  MHz.)
Class-C  FM  or  Telegraphy  (Key-down

conditions,  per tube)

MAXIMUM  RATINGS

DC  PLATE  VOLTAGE   -     6000   VOLTS
DC  PLATE  CURRENT    -          2.5   AMPS

PLATE  DISSIPATION    -     2500   WATTS
GRID  DISSIPATION      -         150   WATTS

(Revised  3-1-67)  ©   1967  Varian

TYPICAL  OPERATION  (Frequencies  below  75  MHz  per  tube)
DCplatevoltage        -         -
DC   plate  current        -         -
DCGridvoltage        -         -
DCGridcurrent*       -         -
Peak  RF  Grid   Input  Voltage*
Driving   power*            -         -
Grid   Dissipation*         -          -
Plate   Power   Input
Plate   Dissipation
Plate   Power  Output
*Approximate   values.

4000           5000
2.5                 2.5-300     -450

245             265
580              750
142                 197
6878

10,000        12,500
2500           2500
7500       10,000

EIMAC    division    of    varian/301    industrial    way/san    carlos/calif ornia    94070

6000   volts
2.08   amps

-500  volts
180   rna
765   volts
136   watts
46   watts

12,500   watts
2500   watts

10,000   watts

Printed  in  U.S.A.
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PLATE-MODULATED   RADIO-
FREQUENCY   AMPLIFIER
Conventional   Neutralized  Amplifier,

(Frequencies  below  75  MHz.)
Class-C  Telephony  (Carrier  conditions,

per  tube)
MAXIMUM  RATINGS
DC  PLATE  VOLTAGE   -     5000   VOLTS
DC  PLATE  CURRENT   -          2.0   AMPS
PLATE   DISSIPATION    -      1670    VOLTS
GRID   DISSIPATION      -         150   WATTS

TYPICAL  OPERATION  (Frequencies  below  75  MHz  per  tube)
DCplatevoltage        -         -
DC   plate  current        -         -
DCGridvoltage        -         -
DCGridcurrent*       -         -
Peak  RF  Grid   Input  Voltage*
Driving   Power*
Grid   Dissipation*
Plate   Power   Input
Plate  Dissipation
Plate   Power  Output
*Approximate   values.

4000           4500
1.67                1.47-450     -500
180                  140
685                715
125                 100
4330

6670            6615
1670              1315
5000           5300

5000   volts
1.25   amps

-550  volts
150   rna
760   volts
115   watts
32   watts

6250   watts
950   watts

5300   watts

AUDIO-FREQUENCY   POWER
AMPLIFIER   0R   MODULATOR
Class-AB  or  8

MAXIMUM  RATINGS

DC  PLATE  VOLTAGE   -    6000   VOLTS
DC  PLATE  CURRENT    -          2.5   AMPS
PLATE  DISSIPATION    -     2500   WATTS
GRID   DISSIPATION      -         150   WATTS

TYPICAL  OPERATION  (Sinusoidal  wave,  two  tubes  unless  noted)
DC  plate  voltage        -----

2€r5;.:i;%nva7[tDa€epL,ate_cur;ent =        :        :
Max-SignalDCplatecurrent   -         -         -
EffectiveLoad,Platetoplate   ---
Peak  AF  Grid  Input  Voltage  (per  tube)*
Max-Signal  peak  Driving  power*    -         -
Max-Signal  Nominal  Driving  Power*     -
Max-Signal   plate  output  power     --
*Approximate   values.

1Adjust  to  give   listed   zero-signal   I)late   current.

4000           5000
_150      -190

0.6                 0.5
4.0                 3.2

2200           3600
340             360
340              230
170                    115

11,000          11,000

6000   volts
-240  volts

0.4   amps

463;8  :T::
390   volts
225   watts
113    watts

13'000   watts

lF    IT    IS    DESIRED    T0    OPERATE   THIS   TUBE    UNDER    CONDITloNS   WIDELY    DIFFERENT     FROM     THOSE    GIVEN     UNDER    "TYPICAL    0PERATloN,"     POSSIBLY
EXCEEDNG     THE     MAXIMUM     RATINGS     GIVEN     FOR     CW     SERVICE,     WRITE     EIMAC     DIVIsloN     0F    VARIAN,    FOR     INFORMATION    AND    RECOMMENDATloNS.

A P P L I CAT I O N

Coozi7tg-Forced-air cooling must be provided
to  hold  the  ceramic-to-metal  seals  and  anode
core temperature below the maximum rating of
250°C. At ambient temperatures above 50°C, at
higher  altitudes  and  at  operating temperatures
above 30 MHz,  additional air flow must be pro-
vided. Sea level and 10,000 foot altitude air-flow
requirements   to   maintain   seal   temperatures
below 200°C in  50°C  ambient air are tabulated
below (for operation below 30 MHz) .

Anode-to-Base Air Flowl
Sea  Level 10,000   Feet

ArlodeDissipation
Air   Flow Pressure   Drop Air   Flow Pressure   Drop

Watts CFM Inches  Water CFM Inches   Water

1500 33 .6 48 .9
2500 66 1.25 96 1.82

Base-to-Anode Air Flow
Sea  Level 10,000   Feet

AnodeDissipation
Air   Flow Pressure   Drop Air   Flow Pressure   Drop

Watts CFM Inches  Water CFM Inches  Water

1500 32 .6 47 .9
2500 57 1.0 83 1.5

*Since   the   power   dissipated    by   the   filament   repre-
sents   about  400  watts  and   since  grid   dissipation  can,
under   some   conditions   represent   another   150   watts,
allowance  has  been  made  in  preparing  this  tabulation
for  an  additional  550  watts.     -

Lyhmejnnj;::nisosfup3P':fe##utsteb:n3Pr:-ctt°e-dbaisnetodirheectf3::

ment-stem  structure  between  the  inner  and  outer  fila-
ment terminals to maintain the base seals below  250°C.
No  separate  air  is  required  with  base-to-anode  air flow.

Simultaneous  removal  of  all  power  and  air
(as  in  the  case  of  a  power  failure)  will  not

2

ordinarily injure the tube, but it is recommended
that  cooling  air flow  continue  for  at  least  three
minutes after filament power has been removed.

F¢Ja77tc7tt Vozfczgc  -The filament voltage, as
measured  directly  at  the  tube,  should  be  7.5
volts with maximum allowable variations due to
line fluctuation of from 7.12 to 7.87 volts.

Bfcis  VoJtcigc  -  There  is  little  advantage  in
using  bias  voltages  in  excess  of  those   given
under "TYPICAL OPERATION" except in certain
very  specialized  applications.  Where bias is ob-
tained  from  a  grid  resistor,  suitable  protective
means  must  be  provided  to  prevent  excessive
plate dissipation in the event of loss of excitation.

PzcitG  Voztclgc - The plate-supply voltage for
the  3CX2500A3  should  not  exceed  6000  volts.
In most cases there is little  advantage in using
plate-supply  voltages  higher  than  those  given
under  "TYPICAL  OPERATION"  for  the  power
output desired.

Gricz  Diss€pcltfo7t  -  The  power  dissipated by
the  grid  of the  3CX2500A3  must  never exceed
150 watts.  Grid dissipation is the product of dc
cu±rnen:qa#::tp±:Sftivhe±c¥dtx:]t:i:te|oading

varies widely, such as oscillators used for radio-
frequency heating, care should be taken to make
certain that the grid dissipation does not exceed
the  maximum  rating  under  any  condition  of
loading.

InvHF operation, particularly above  75 MHz
the  dc  grid  current  must  not  exceed  200  rna
under   any  conditions   of  plate   loading.   With
lightly loaded conditions the grid driving power
should be reduced so that the grid current does
not exceed one-tenth of the plate current.

ffi`,
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TYPICAL   TUBE     CONNECTOBS     AND    STEM    COOLIN6

DRIVING   POWER  vs.   POWER   OUTPUT

The three charts on this page show the relationship of plate
efficiency, power output and approximate grid driving power
at plate voltages of 4000, 5000 and 6000 volts. These charts
show combined grid and bias losses only. The driving-power
and power-output figures do not include circuit losses.  The
plate dissipation in watts is indicated by Pp. Points A, 8, and
C  are identical  to  the  typical  Class  C  operating conditions
shown  on  the  first page under  4000,  5000  and  6000  volts
respectively.
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3     `&      f`{          a     `A      R      i      a     ft

\~,`      j5,i      i       i       F      €z      R      ife         :      #t

The  EIMAC  3CX2500F3  is  an  all  ceramic  and  metal,  medium-mu,

£3::£epd::±±:nc::::£±eoxft%r5noaoL:na°t€s:t±:fastTv]:t]tyfnhg±:£±°pdoew¥it:u:p¥:=`smaunma#i:

3:ft,ag:3:]±a£:r3co£2¥88F]3a::rag:eaxya:ter:#:::de£:of¥r:E]:sEt[u#eA6t3]£¥585aFt3
and  is  suggested  for  use  where  higher  ambient  temperatures  are  to  be
expected  or  greater reliability is  required.  The  all  ceramic  and metal con-
struction  allows  a  greater margin of safety with respect to tube operating

i:#gpeerrEi::es  While  Permitting  higher  processing  temperatures  to  insure
The  tube  is  equipped  with  flexible  filament  and  grid  leads  which

:iFqpu]:fnyc:e°sC£:i[;nw83aadmeeqgua±Ee¥tez?tdesfgnforindustrialandcommunication

GENERAL     CHARACTERISTICS
ELECTRICAL
Filament:  Thoriated Tungsten                                 M£72.    Nom.    Mcl#.

7.5Voltage--------
Current--------48

Amplification Factor     ------    19
Direct Interelectrode Capacitances

Grid-Plate-------16.8
Grid-Filament------29.2
Plate-Filament------0.6

Tranconductance (Ib=830 rna., Eb=3000 v.) -
Highest Frequency for Maximum Ratings       -

20,000

volts
53    amperes
26

23.2  pF
40.2  pF
1.2   EFulos

30    MHz

-,#:w::T,
MECHANICAL

Base           ----------------        See outline drawing
Mounting         --------------      Vertical, base down or up
Maximum Anode core and seal Temperatures      ----------         25ooC
Cooling     ------------------         Forced  Air
Maximum Over-all Dimensions :

Length (Does not include filament connectors)       --------         8.6  inches
Diameter          ----------------       4.16  inches

Length of filament connectors (Approximate)      ---------         9.5  inches
Net weight      -----------------       7.5  pounds
Shipping weight (Approximate)       ------------        17  pounds

RADIO-FREQUENCY   POWER
AMPLIFIER   OR   OSCILLATOR
Conventional  Neutralized  Amplifier,
c'a,SKS:;-jfwonrE:Led:I,a.pnhsy

MAXIMUM  RATINGS

DC  PLATE  VOLTAGE   -    6000   VOLTS
DC  PLATE  CURRENT    -         2.5   AMPS
PLATE  DISSIPATION    -    2500   WATTS
GRID   DISSIPATION      -150   WATTS

(Revised  3-1-67)  ©  1967  Varian

TYPICAL  OPERATION  (Frequencies  below  30  MHz)

DC  platevoltage       -        -
DC  plate  current        -        -
DCGridvoltage        -        -
DC  Grid  current         -        -
Peak  RF  Grid  Input  Voltage*
Driving  power*           -        -
GridDissipation*        -         -
Plate  lnputpower      -        -
Plate  Dissipation          -         -
Plateoutputpower   --
•Approximate   values.

4000          5000          6000  volts
2.5_3oo     _4258     _2s88  :g,?sS
245              265              180   rna
580             750             765   volts
142               197               136   watts
68               78               46  watts

0,00012,50012,500   watts
2500          2500          2500  watts
750010,00010,000   watts

Printed  in  U.S.A.
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PLATE-MODULATED   RADIO-
FREQUENCY   AMPLll=lER
Conventional  Neutralized  Amplifier,
Class-C Telephony (Carrier Conditions)

MAXIMUM  RATINGS

DC  PLATE  VOLTAGE   -     5500   VOLTS
DC  PLATE  CURRENT   -          2.0   AMPS
PLATE  DISSIPATION    -      1670   VOLTS

GRID   DISSIPATION      -        150   WATTS

TYPICAL  OPERATION  (Frequencies  below  30  MHz)
DCplatevoltage        -         -
DC  plate  current        -         -
DCGridvoltage        -         -
DCGridcurrent*       -         -
Peak  RF  Grid   Input  Voltage*
Driving   power*            -         -
Grid  Dissipation*         -         -
Plate  Input  power      -         -
Plate  Dissipation          -         -
Plateoutput power   -        -
'Approximate   values.

4000           4500           5000   volts
1.67               1.47               1.25    amps

~450      -500      -550  volts
180                140                150   rna
685               715               760   volts
125                loo                115   watts

43                 30                32   watts
6670           6615           6250   watts
1670             1315               950   watts
5000           5300           5300   watts

TYPICAL  OPERATION  (Sinusoidal  wave,  two  tubes  unless  noted)

AUDIO-FREQUENCY   POWER
AMPLIFIER   0R   MODULATOR
Class-AB  or  8

MAXIMUM  RATINGS

DC  PLATE  VOLTAGE   -     6000   VOLTS
DC  PLATE  CURRENT    -          2.5   AMPS

PLATE  DISSIPATION    -     2500   WATTS
GRID   DISSIPATION      -         150   WATTS

DC  plate  voltage        -----
DC  Grid  voltagel        .....
zMe:S:§j:gT?;g€E,lf,teecc:rrrreenn|\------

Effective  Load,  Plate  to  plate   -         -         -
Peak  AF  Grid  Input  Voltage  (per  tube)*
Max-Signal  peak  Driving  power*    -         -
Max-Signal  Nominal  Driving  Power*     -
Max-Signal   plate  output  power     -        -
•Approximate   values.

1Adjust  to   give   listed   zero-sjgnal   plate   current.

4000          5000
_150      -190

0.6                 0.5
4.0                  3.2

2200           3600
340              360
340              230
170                    115

11,000          11,000

6000   volts
-240  volts

0.4   amps
3.0   amps

4650   ohms
390   volts
225   watts
1  '3   watts

13'000   watts

lF    IT    IS    DESIRED    T0    OPERATE    THIS    TUBE    UNDER    CONDITloNS   WIDELY    DIFFERENT    FROM     THOSE    GIVEN     UNDER    "TYPICAL    0PERATloN,"     POSSIBLY

EXCEEDNG     THE     MAXIMUM     RATINGS     GIVEN     FOR     CW     SERVICE,     WRITE     EIMAC     DIVIsloN     0F    VARIAN,    FOR     INFORMATloN     AND    RECOMMENDATloNS.

A P P I I CAT I O N
Coozi7tg-Forced-air cooling must be provided

to  hold  the  ceramic-to-metal  seals  and  anode
core temperature below the maximum rating of
250°C. At ambient temperatures above 50°C, at
higher  altitudes  and  at  operating  temperatures
above 30 MHz,  additional air flow must be pro-
vided. Sea level and 10,000 foot altitude air-flow
requirements   to   maintain   seal   temperatures
below 200°C in  50°C  ambient  air are tabulated
below ( for operation below 30 MHz ) .

Anode-to-Base Air Flowl
Sea   Level 10,000   Feet

AnodeDissipation
Air  Flow Pressure   Drop Air   Flow Pressure   Drop

Watts CFM Inches  Water CFM Inches   Water

1500 33 .6 48 .9
2500 66 1.25 96 1.82

Base-to-Anode Air Flow
Sea  Level 10,000   Feet

AnodeDissipation
Air   Flow Pressure   Drop Air   Flow Pressure   Drop

Watts CFM Inches  Water CFM Inches  Water

1500 32 .6 47 .9
2500 57 1.0 83 1.5

*§in:%Ct;raa:sgco:::Pa:sc€;!e;;#:!jss;:r:etd;;S:::::tp:a::e:o:it::rs:?et%:t:i°un;:;ir::n;

for  an  additional  550  watts.
Lwhen   air   is   supplied   in   the   anode-to-base   direction,

a   minimum   of   3   cfm   must   be   directed   into   the   fila-
ment-stem  structure  between  the  inner  and  outer  fila-
ment  terminals to maintain the base seals below  250°C.
No  separate  air  is  required  with  base-to-anode  air flow.

2

Fizczmc7tt Voztcige  - The filament voltage,  as
measured  directly  at  the  tube,  should  be  7.5
volts with maximum allowable variations due to
line fluctuation of from 7.12 to 7.87 volts. Tube
life  may be extended by operation  at  the  lower
end of this range.

B€czs  Voztclgc  -  There  is  little  advantage  in
using  bias  voltages  in  excess   of  those   given
under "TYPICAL OPERATION" except in certain
very  specialized  applications.  Where bias  is  ob-
tained  from  a  grid  resistor,  suitable  protective
means  must  be  provided  to  prevent  excessive
plate dissipation in the event of loss of excitation.

PJcztc  Vo!£c[gc - The plate-supply  voltage for
the  3CX2500F3  should  not  exceed  6000  volts.
In  most cases there is little  advantage in using
plate-supply  voltages  higher  than  those  given
under  "TYPICAL  OPERATION"  for  the  power
output desired.

Grfc!  D€ssipa£€07i  -  The  power  dissipated by
the  grid  of  the  3CX2500F3  must  never  exceed
150  watts.  Grid dissipation is  the product of dc
current and peak positive grid voltage.

In   equipment   in   which   the   plate   loading
varies widely, such as oscillators used for radio-
frequency heating, care should be taken to make
certain that the grid dissipation does not exceed
the  maximum  rating  under  any  condition  of
loading.  With lightly loaded conditions the grid
driving power should be reduced so that the grid
current  does  not  exceed  one-tenth  of  the  plate
current.

i
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DRIVING   POWER  vs.   POWER  OUTPUT

The three charts on this page show the relationship of plate
efficiency, power output and approximate grid driving power
at plate voltages of 4000, 5000 and 6000 volts. These charts
show combined grid and bias losses only. The driving-power
and power-output figures do not include circuit losses.  The
plate dissipation in watts is indicated by Pp. Points A, 8, and
C  are identical  to  the  typical  Class  C  operating conditions
shown on the first page under 4,000,  5000  and  6000 volts
respectively.
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TEO"lcAL   DATA

The  EIMAC  3CX2500H3  is  a  ceramic/metal,  forced  air cooled,  external
anode  power triode  designed  primarily for use in industrial  radio-frequency
heating   services.   Its   anode  is   conservatively  rated  at  2.5  kilowatts  of

plate  dissipation  with  low air flow  and  pressure drop.
Input  of  12.5  kilowatts  is  permissable  up  to  75  megahertz.  Plentiful

reserve  emission  is  available  from  its  390  watt  filament.  The  grid  struc-
ture  is  rated  at  150  watts  making this  tube  an  excellent choice  for severe
applications.

GENERAL  CHARACTERISTICS1

ELECTRICAL

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

Current,  at 7.5 volts   ....,
Amplification  Factor (Average)

..........    7.5  ±  0.37    V

Direct Interelectrode  Capacitance  (grounded  cathode)2
Input....................

Output...................

Feedback.................

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

50A
20

3CX2500H3

MEDIUM-MU

AIR-COOLED

POWEF]   TRloDE

•.      35.0   pF
•.        0.9   pF
•  .     20.0   pF

..          75   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  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.

MECHANICAL

Maximum  Overall  Dimensions:

Length (excluding leads)  .  .  .
Diameter.............

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

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

Ceramic/Metal  Seals  ......
Cooling................

Base..................

.......        9.000in;228.60   mm

.......        4.250in;107.95   mm

.......              6.5lb;        14.3kg

....   Vertical,  base up or down

.................       250OC

...............   Forced  Air

...............  See  Outline

Printed in  U.S.A.

Ej3EiRE:I          A        ±*ie¥*-I.¥^

(Effective       2-1-71)      ©         by  varian

EIMAC    division    of   varian    /    301    industrial    way    /    sam    carlos    /    california    94070
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RADIO  FREQUENCY  INDUSTRIAL  OSCILLATOR                       TYPICAL  OPERATION  (Frequencies to 75  MHz)2
Class  C  (Filtered  DC  Power  Supply)

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE   .........

DC  GRID  VOLTAGE  ..........

DC  PLATE  CuFIRENT     .........

PLATE  DISSIPATION     .........

PLATE   INPUT  POWEF`    .........

DC  GFilD   CURRENT    ..........

.  .     6000   VOLTS

.  .   -1000    VOLTS

..         2.5    AMPERES

.  .     2500    WATTS

..12.5    kw

..         0.4    AMPEPE

Plate  Vo,tage  ........
Grid  Voltage    ........
Plate  Current   ........
Grid  Current 1  ........
Peak  rf  Grid  Voltagel  .  .  .
Calculated  Driving  Powerl
Plate  Input  Power    .....
Plate  Dissipation    .....
Plate  Output  Power    ....
Resonant  Load  Impedance

1.    Approximate  value.
2.    Loaded  Conditions`

NOTE:    TYPICAL  OPERATION   data  are  obtained  from  direct  measurement  or  by  calculation   from   published  character-
istic   curves.   Adjustment  of  the  rf  grid   voltage  to  obtain   the  specified   plate  current   at  the  specified  bias,
screen   and   plate  voltages   is  assumed.   If  this  procedure   is  followed,  there  will   be   littlevariation  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  circuit  maintains  the  correct voltage  in
the  presence  of  the  variations  in  current.   In  the  case  of  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  DESIGN

Filament:  Current at  7.5  volts     ..................
Interelectrode  Capacitance 1(grounded  filament connection)

Input  .  .  ,
Output   .  I

Feedback

1.   Capacitance values are  for  a  cold  tube  as measured  in  a  shielded  fixture.

APPLICATloN

MECHANICAL

A¢Oowr/IVG   -   The  3CX2500H3  must  be  mounted
vertically   either  base  up   or  down.   A  mounting
flange  is  provided  on  the  grid  terminal  to  allow
bolting  the  tube  to  a  grid  deck  or  a  strap.  F`ila-
ment  voltage  is  applied  throuch  two  heavy  flex-
ible  leads.

COOLJIVG   -F`orced-air   cooling   must   be   pro-
vided  to hold  the  ceramic/metal  seals  and anode
core   temperature   below   the   maximum   rating  of
250°C.   At  ambient  temperatures  above  50°C,   at
higher   altitudes   and   at   operating  temperatures
above  30  MHz,  additional  air  flow  must  be  pro-

2

Min.

48

......        29.2

......           0.6

......        16.8

vided.   Sea  level  and  5000  foot  altitude  air flow
requirements   to  maintain   seal  temperatures  be-
low   200°C   in   50°C   ambient   air  are  tabulated
below  (for operation below  30 MHz).

Anode-to-Base Air  Flow

Sea  Level sOcO  Feet

AnodeDissi-
AirFlo Pressure Dro Air Flo Pressure Dr

paitionwatts CFM Inches  Water CFM Inches  Water

1500 33 0.6 40 0.74
2500 66 1.25 79 1,49



3CX2500H3

Base-to-Anode  Air  Flow

Sea  Level 5000 Feet
AnodeDissi

Air Flo Pressure Drop Ai r Fl ow Pressure Drop
pationwatts CFM Inches  Water CFM Inches  Water

1500 32 0.6 39 0.74
2500 57 1.0 68 1.23

ii]

rt

a

Jtsince the  power dissipated by the fi lament represents
about   400   watts   and   since   grid   dissipation   can,
under  some  conditions  represent  another  150  watts,
al lowance has  been  made  in  preparing this tabulation
for an  additional  500 watts.

Additional  stem  cooling air must  be  provided.
14  CFM   of  air  directed   against  the   center  rod
t/2"   below  the  outer  filament  contact  ring  by  a

lt/2"   I.D.   air  duct  arranged  at  a  450  angle  with
the  center line  of  the  tube  will  provide  adequate
cooling.

ELECTRICAL

FJL4MEIVT   -   The  rated  filament  voltage  for the
3CX2500H3   is   7.5   volts.   F`ilament   voltage,   as
measured   at   the   tube,   must   be   maintained  at
7.5   volts   plus   or  minus   five  percent   for  maxi-
mum tube  life and  consistent performance.

GRID    OPERArJOIV   -   The    grid    current   rating
is  0.4  ampere  dc.  This  value  should  not  be  ex-
ceeded   for   more   than   very   short  periods  such
as  during  tuning.   OverLcurrent  protection  in  the
grid   circuit   should   be   provided.    Ordinarily   it
will  not  be  necessary  to  operate  with  more  than
0.275  ampere   grid   current  to  obtain  reasonable
efficiency.    In   industrial   heating   service   with
varying  loads,   grid  current  should  be  monitored
continuously  with  a  dc  current  meter.   The  max-
imum  grid dissipation  rating is  150  watts.

PLATE  OPERArJOIV   -   Maximum  plate   voltage
rating  of  6000  volts  and  maximum  plate  current
of  2.5  amperes  dc  should  not  be  applied  simul-

taneously  as  rated  plate  dissipation  may  be  ex-
ceeded.   The  12.5  kilowatts  input  rating  applies
for  Class  C  amplifier  or  oscillator  service  with
no  modulation.

Plate  over-current  protection   should  be  pro-
vided   to   remove   plate   voltage   quickly   in   the
event  of  an  overload  or  an  arc-over  at  the  load.
In   addition   current  limiting  power  supply  resis-
tors  should be used.  These precautions  are espe-
cially   important   in   industrial   service   with   its
wide variations in  loading.

Spark   gaps   from   plate   to   ground   should   be
used   to   prevent   voltages   from   flashing  across
the   tube  envelope  during  any   fault  conditions.

HIGH   FREQUENcy   opERATloN   -   The   3cx-
2500H3  is  usable  to  110 MHz.  At  this  frequency,
plate  voltage  must  be  reduced  to  4000  volts  in
Class C  service.

HJGH    VOLTAGE   -   The    3CX2500H3    operates
at  voltages  which  can  be  deadly,  and  the  equip-
ment   must   be   designed   properly   and  operating
precautions  must be  followed.  Equipment  must be
designed so that no one  can come in contact with
hich  voltages. All  equipment  must include  safety
enclosures   for   hich-voltage   circuits   and   tem-
inals,  with  interlock  switches  to  open  the  prim-
ary   circuits   of   the   power  supplies   and   to  dis-
charge hich  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.

SPECIAL  APPLICATIONS   -   1£  ±t  ls  des±ted  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,    California   94070
for information  and  recommendations.

3
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D'M.
INCHES MiLuhmRs

S.

lwN. Nuex. REF MIN. MAX. REF-
A 8.OcO 9.OcO 20320 228.60
a 4.093 4. I 56 10396 I 05.56I C 3.875 4250 98.43 10795
D 2.937 3.062 74.60 77.77
E I.703 I. 953 4326 49.61

F 0.125 318
111111[ G 0. 78 I 0843 '9.84 21.41

IIIIIIIIIII IIIIIIIIII
H 0.687 OJB I 2 17.45 20.62
J I . coo I.125 25.40 28.58
K 8.937 9.437 227.00 239.70
L 7'937 8.437 20 L60 214.30

M 0.390 9.91

N 4.230 4250 107.44 I 07. 95
P 3855 3.885 97.92 98.68
R - 0.250 6.35
S 290 310 290 3'0

£"
I

11

E2¥I.BEFERENCE   DIMENSIONS   ARE   FOR
1111 Ill

I

GE lNFORMATloN    ONLY   AND    ARE   NOT
R          IRED    F   R   INSP   CT loN    PURPOSEI,    ,

I

2     THERE   ARE   12   HOLES   IN   GF]lD   FLANGE

3.     GFtlD    FLANGE    AND  FILAMENT   LEADS
I

0 '0

ADS

AF3E   TO   BE   ORIENTED   AS   SHOwN
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The   Eimac   8238/3CX3000Al   is   a   low-mu   forced-air   cooled   power
triode  intended  for  use  as  an  audio  amplifier  or  modulator.  The  maximum
rated  plate  dissipation  is  3000  watts.

Available   high   plate   current   under   Class   ABi   operating   conditions
permits  high  power  gain  with  a  minimum  of  distortion.

The  ceramic  envelope  is  rugged  and  permits  high  temperature  proc-
essing  leading  to  reliable  service.

GENERAL    CHARACTERISTICS

€

ELECTRICAL

Filament :  Thoriated Tungsten                            Mj7t.
Voltage--------
Current--------49

Amplification  Factor   ------     4.3
Direct Interelectrode  Capacitances   (Average)
Grid-Plate--------
Grid-Filament----...
Plate-Filament

Transconductance      b =1.0  A,  Ei,=3000V)

MECHANICAL

Base
Mounting  position       --
Cooling-----
Maximum  Temperatures :

Grid  and  Filament  Seals
Anode  cooler  core  -       -

Maximum  Diameter    -       -
Maximum  Height         --
Net  weight    ----
Shippingweight---

17
29
2.5

11,000

-       -See  outline  drawing
Vertical,  base  down  or  up
----   Forced  Air

250OC
250OC

4.16    in.
8.59    in.
6.25   lbs.

16   lbs.

AUDIO  FREQUENCY  POWER  AMPLIFIER
OR   MODULATOR

Class-AB]

MAXIMUM  RATINGS  (Per  tube)

DC  PLATE  VOLTAGE
DC  PLATE  CURRENT
PLATE  DISSIPATION
GRID  DISSIPATION

*Adjust   to   stated   Zero-Signal   DC   Plate   Current.   Can   be

expected    to    vary    ±15°/o.    Effective    grid-current   resist-
ance   must   not   exceed   200,000   ohms.

(Effective   11-1-67)   ©   1967   by   Varian

TYPICAL  OPERATION  (Sinusoidal wave,  two
tubes)
Class ABi

DCplatevoltage       ---
DC  Grid  Voltage   (Approx)*
Zero-Signal  DC  Plat,e  Current
Max-Signal DC  Plate  Current
E££ective   Load,   Plate-to-Plate
Peak AF  Grid  Input Voltage

per  tube)   ----
Max-Signal Driving  Power  -
Max-Signal Plate  Input
Power-----

Max-Signal Plate  Dissipation
(per  tube)    ----

Max-Signal  Plate  Output
Power-----

4.0       5.5     kv
-750  -1070     Volts
500      500     rnA

2.75       2.2     Amps
2120   4000     Ohms

-     750    1070     Volts
-         0          0    Watts

-    11.0     13.1     kw

-    2.75    2.55     kw

-      5.5    8.25     kw

Printed    in    U.S.A.

EIMAC    division    of   varian/301    industrial    way/sam    carlos/calif ornia    94070
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APPLICATION

MECHANICAL

MozJ7tzj72g:   The  3CX3000Al  must  be  mounted  vertically  with  its  base  up  or  down  at  the  conven-
ience  of  the  designer.   The   filament  connections  should  be  made  through  spring  collets  and  care
must  be  taken  not  to  impart  strain  to  the  terminals  or  base  assembly.

The  tube  must be protected  from  severe  shock  and  vibration  during  shipment  and  operation.

CooJz.7?g:  Sufficient  forced  air  cooling  must  be  provided to maintain seal and anode core  temperature
at  250°C  or  below.  Air-flow  must  be  started  when  filament  power  is  applied  and  it  is  advisable  to
continue  air-cooling  for  two  minutes  after  all  voltages  are  removed.

The  table  below  lists  minimum  air-flow  requirements  to  maintain  tube  temperatures  below  250°C
with  air  flowing  in  both  the  base-to-anode  and  anode-to-base  directions.  This  tabulation  presumes

3ireaftf]a5£°e&tagtdruscetaur]:Vfes].afsoserpearuafi%dsut%P]¥a:£t:]Pnp{i°axtfeEai[ei]aym3e:tubsfeca{e::£;rer¥j:Pet:.'#::t:sdi:::
accomplished  using  a  small  diameter  insulating  tubing   directed  into   the   stem,  between   the   fila-
ment  seals.

MINIMUM   COOLING   AIR-FLOW   REQUIREMENTS

BASE-TO-ANODE  FLOW ANODE-TO-BASE  FLOW
Plate AIR-FLOW PRESSURE  DROP AIR-FLOW PRESSURE DROP
Dissipation(Watts) (CFM) (inches of water) (CFM) (inches of water)

1000 32 0.49 39 0.65
2000 67.5 1.52 85 2.16
3000 106 3.15 138 4.55

NOTE:
An   extra   450   watts   have   been   added   to   these   plate   dissipation   figures   in   preparing   this   tabulation,   to   com-
pensate   for  grid   and   filament   dissipation.

For  operation  at  high  altitudes  or  higher  ambient  temperatures,  these  quantities    should   be    in-
creased.  In all  cases  it  is  suggested  that  actual  temperatures be measured to insure adequate cooling.

ELECTRICAL

F!.Z¢77®er}£:  The rated  filament voltage for  the  3CX3000Al   is  7.5  volts  and  should  not  be  exceeded

PoyaE::etST2anvof]£tvsew¥f]rcaecntLa£]f]ymeanx£Fnucgttuubbee]£]f£:ea±nsdt3r::£sr£::]£:£gh]Eebdeufat;odne3jrf;]ha£F:a:u¥3#:fi:
where  the  lower  emission  can  be  tolerated.

jiiio::Pie;a:P¥etr£:oil;§tycae±T:i:;eg::i:::::g§SrL#L!LL:a:Ve:rat::L8dd:bfe8:Eeac;ue:r¥ofr9°)¥+EL:):ds:#e¥:it:§tu±#:1]n:I::b:Laa¥:vd:i;:gin:;
SpecI.aiz  AppZz.ca}£jons:   If  it  is  desired  to  operate  the   tube   under   conditions   widely   different   from
those  given  here,  write  to  Eimac  Division  of  Varian  Assoc.,  301  Industrial  Way,  Sam  Carlos,  Cali-
fornia,  for  information  and  recommendations.
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3CX3000A1

DIMENSI0NS    IN    INCHES

DIMENS 10NAL   DATA

F]EF. MIN. MAX. NOM.

A 4 3/32 4  5/32
a 25/32 27/32
C 2.990 3.0'0
D .6'5 .635
E I.490 I.510

F 35/8
G 13/16 15/16
H 13/8 15/8
J 25/64 27/64
K 37/8 41/4
L 2  15/16 3  I/'6
M I 1'/8
N 13/16 111/16

P 8 9
0 11/16 13/16
R 2 . 998 3.002
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EIMAC
;;;   .`   V'   i  i.*~   :  .  ~`  `r:,      ft`'~<,>-,       `car   a.P)   >.  Z:  €`+hi  t„`€

S    A    N        ,;:    ,€    R    i    a    £

c      ,<&      i       i       F      S      R      r(i§         i      A

The   Eimac   8239/3CX3000Fl   is   a   low-mu   forced-air   cooled   power
triode intended for use as an  audio  amplifier  or modulator.  The  maximum
rated  plate  dissipation  is  3000  watts.

k£]owT¥tgE:gx¥£ouo£Fs:§nLnpc[]aat:e:.£uBt]puatug:oowes:¥jc%o*]]p]::]efv;:]t:pwfttoho:g
drawing  grid  current.

The  3CX3000Fl  is  provided with  "flying  leads"  for  filament  and  grid
connections.

GENERAL    CHARACTERISTICS

ELECTRICAL

Fil6gi:#; Th?riat.ed T.uns:ten .... ±4!±    A[9#5

Current--------48
Amplificatiftn  Factor   ------     4.3
Direct Interelectrode Capacitances   (Average)
Grid-Plate--------
Grid-Filament-------
Plate-Filanent

Transconductance   (Ih= 1.OA,  Eb=3000V)

MECHANICAL

Base

#oooulFnt;ng-pos-ition-      :      :
Maximum Temperatures :

Grid  and  Filament  Seals
Anode  cooler  core  -      -

Maximum  Diameter    -      -
Net weight    ----
Shippingweight-       -       -

17
29

2.5
11,000

-      -See  outline  drawing
Vertical,  base  down or up
----   Forced  Air

250OC
250OC

4.16    in.
7.5   1bs.
17  lbs.

^`

AUDIO  FREQUENCY  POWER  AMPLIFIER
OR  MODULATOR

Class-ABt

MAXIMUM  RATINGS  (Per tube)

DC  PLATE  VOLTAGE       6000    VOLTS
DC  PLATE  CURRENT         2.5    AMPERES
PLATE  DISSIPATION       3000    WATTS
GRID  DISSIPATION              50    WATTS

*Adjust  to  stated   Zero-Signal   DC   Plate  Current.   Can   be

expected   to   vary    ±15%.    Effective   grid-current  resist-
ance   must   not  exceed   200,000   ohms.

(Effective   11-1-67)   ©   1967   by   Varian

TYPICAL OPERATION  (Sinusoidal wave,  two
tubes)
Class ABi

88a]r:ievvo°iitaag8ee(A;pro-x)*-_
Zero-Signal DC  Plate  Current
Max-Signal DC Plate Current
Effective  Load,  Plate-to-Plate
Peak AF  Grid Input Voltage

per  tube)   ----

M:i-SiigE:11 a:i::ngn::¥er -
Power-----

Max-Signal Plate  Dissipation

Mi!-esi::!|e)p|;te 6utp-ut  -
Power-----

4.0       5.5    kv
-750  -1070     Volts
500      500    rnA

2.75       2.2     Amps
2120   4000     Ohms

•     750    1070     Volts
-         0          0    Watts

-    11.0     13.1     kw

-    2.75    2.55     kw

-      5.5    8.25     kw

Printed    in    U.S.A.
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APPLICATION

MECHANICAL

dr4oztnfz.ng:   The  3CX3000Fl  must  be  mounted  vertically  with  its  base  up  or  down  at  the  conven-

i;t:t€:d:jLo;:laadE:e;ifr:rea:±g¥etobapsreej:n£:ttfgcF:#tcfe:¥ryesfs]Lao¥efhte]ef:i€Sm::tfas:LrL:tcattuere?°Fheect;:Lnds.LST¥:S:
The  tube must be protected  from severe  shock  and  vibration  during  shipment  and  operation.

geo|%:gAirs-I,I.ficiemnts:o::egtaari:e:o#:gE|:SrieE:g:;veird:Sat:p|¥eajn::lini:eiaslat:3gae:|aetufeca.tnt2:3:cai::
cooling for  two  minutes  after  all  voltages  are  removed.

The  t,able  below  lists  minimum  air-flow  requirements  to  maintain  tube  temperatures  below  250°C
with  air  flowing  in  both  the  base-to-anode  and  anode-to-base  directions.  This  tabulation  presumes

Sireaf{ia5£°eqtagtdruscetaur]:Vies].afsoserpe%ruai:%dsut%P]¥a3£t:ipnprr°axtfeEa;]Pi]aym3enctubsfeca{e::£S:r¥t]::etse.'S££:sct]:sdi:::
accomplished  using  a  small  diameter  insulating  tubing  directed  into  the  stem,  between  the  fila-
ment  seals.

MINlinuM   COOLING   AIR.FLOw   REQulREMENTs

BASE-TO-ANODE  FLOW ANODE-TO-BASE  FLOW

Plate AIR-FLOW PRESSURE DROP AIR-FLOW PRESSURE  DROP
Dissipation(Watts) (CFM) (inches of water) (CFM) (inches of water)

1000 32 0.49 39 0.65
2000 67.5 1.52 85 2.16
3000 106 3.15 138 4.55

NOTE:
An   extra   450   watts   have   been   added   to   these   plate   dissipation   figures   in   preparing   this   tabulation,   to   com-
pensate   for  grid   and   filament  dissipation.

For  operation  at  high  altitudes  or  higher  ambient  temperatures,  these  quantities   should   be   in-
creased.  In  all  cases  it is  suggested  that  actual  temperatures be measured to insure adequate cooling.

ELECTRICAL

;o;`Oa¥;::':;F2g:vo¥|ii::E:e:!%a¥£e:nfi;O±eta:x;|nfu;a:i:bbe%:£lrg::I:s:F3[r:i;£sr::;li;£O!tLs]Eae:d:uft:o:n:#:I:a]Fb:Ejux¥c:e£:i:
where  the  lower  emission  can  be  tolerated.

fie:o::Pie;a:P:etri:oi§§t¥c:£To8;r::eg::;:::::g:Sr];#L:a:Ve:r:t;:]8dd:bfeg::dea&3E:r¥ofr9:#:Lidsj::be¥:;t:§t±?¥:iLn:f::b:1:!|::vd:itc;gin:;
Sp€c!'oj  Appzjccz£!.ons:   If  it  is  desired  to  operate  the   tube   under   conditions   widely   different   from
those  given  here,  write  to  Eimac  Division  of  Varian  Assoc.,  301  Industrial  Way,  San  Carlos,  Cali-
fornia,  for  information  and  recommendations.



.J,

3CX3000F1

DIMENsloNS   IN    INCHES

DIMENsloNAL   DATA

FIEF. MIN. MAX. NOM.

A 4  3/32 4  5/32
8 25/32 27/32
C 35/8
D 6.375 6.625
E .859 .890
F .812 .937
G 11/16 13/16
H 7.000 7.500
K 3/8 7/16
L I 11/8

M 7.000 7.500
N I3/8 15/8
P 7.937 8.437
Q 37/8 41/4
R 2   15/16 3    I/16

S I   3/16 111/16

T 8 9
U 8 .937 9.437
V .194 .ZOO
W .385 .395

___I_I--i-------+_L=±tr-
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TECHNICAL    DATA

The  EIMAC  3CX3000A7  high-mu  forced-air cooled

power   triode  provides  relatively  high  power  output
as  an  amplifier,  oscillator,  or modulator  at  low  plate
voltages.  The tube  has  a  low inductance cylindrical
filament-stem   structure  which  readily  becomes  part
of  a  linear  filament  tank  circuit  for  VHF  operation.
The  grid  provides  good  shielding  between  the  input
and   output   circuits   for   grounded-grid   applications
and   conveniently   terminates  in  a  ring  between  the

plate  and  filament terminals.
Operation  with  zero  grid bias in many  applications

offers  circuit  simplicity  by  eliminating  the  bias  sup-

ply.   Grounded-grid  operation  is  attractive,   since  a
power  gain of over  20 times can be obtained.

The  8162/3CX3000F7  tube is  identical  except  for
the   addition  of  flexible  leads  on  the  base  for  grid
and   filament   connections   which   can   simplify   soc-
keting in  low-frequency applications.

ELECTRICAL

Filament:  Thoriated-tungsten
Voltage...........

GENERAL  CHARACTERISTICS1

3CX3000A7
8162

3CX3000F7
HIGH-MU

AIR    COOLED

POWER   TRloDES

Current  @  7.5  V  (3CX3000A7)    ..................................

(3CX3000F7)..................................

Amplification  Factor  (Average)      ...............
Direct Interelectrode  Capacitances  (grounded  filament) 2

Cin    ..............................................--   '   '   -

Cout..................................................

Cgp...................................................

Direct Intere|£ctrode  Capacitances (grounded  grid)  2
cin...................................................

Cout..................................................

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

7.5V

51.5    A

50.5   A

160

38.0   pF
0.6   pF

24.0   pF

38.0   pF
24.0   pF
0.6   pF

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  ln-
dustries  Association  Standard  RS-191.

(Revised  10-1-75)     ©      1967,  1970,1975   by  Varian
Printed  in  U.S.A.

==T    =:  ._I.Ere_       _

EIMAC    division    of   varian    /    301     Industrlal    way    /    sam     carlos     /    californla    94070
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Frequency  of Maximum  Rating:    3CX3000A7  ................

3CX3000F7  ...........   _   .   _   _   _

MECHANICAL

Maximum  Overall  Dimensions:

Length  (3CX3000A7)  ..........

(3CX3000F7,  incl.  fil.  leads)
Diameter (both  types)   .........

Operating Position      ............

Net Weight:  (3CX3000A7)   (Approx.)

(3CX3000F7)   (Approx.)
Cooling....................

Base  (3CX3000A7)   .............

(3CX3000F7).....................
Maximum  Operating  Temperature:

Anode  Core  and  Ceramic/Metal  Seals   .......

3CX3000F7  Filament Lead/Tube  Base Junctions

RADIO  FREQUENCY  LINEAR  AMPLIFIER

CATHODE  DRIVEN
Class A82

ABSOLUTE  MAXIMUM   RATINGS:

DC  PLATE  VOLTAGE   ......,

DC  PLATE  CURPENT    ......

PLATE   DISSIPATION     .......

GPllD   DISSIPATION         ......,

1.    Approximate  value.

5000    VOLTS
2.5    AMPERES

4000   WATTS
225   WATTS

RADIO  FREQUENCY  LINEAR  AMPLIFIER

GRID  DRIVEN
Class AB 2

ABSOLUTE  MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE   ......

DC  PLATE  CURRENT    ......

PLATE  DISSIPATION     ......,

GRID   DISSIPATION         ......,

1.    Approximate  value.

110   MHz

30   MHz

9.000  in;  227.60   mm
18.437  in;  468.30   mm

4.156  in;   105.56   mm

Vertical,  base up or down
6.2    1b

7.0    lb
2.8   kg
3.2   kg

Forced  Air
..................     Special  Coaxial

..........       Special  with  F`lyingLeads

•.......................       250OC

•.......................       150OC

TYPICAL  OPERATION   (Frequencies  to  30  MHz)
Class A82,   Peak  Envelope  or  Modulation
Crest  Conditions

Plate  Voltage     ..........
Zero-Signal  Plate  Currentl .  .  .
SinglerTone  Plate  Current  .  .  .
Single-Tone  Grid  Current 1.   .   .
Peak  Driving  Power  .......
Plate  Dissipation   ........
Single-Tone  Plate  Output  Power
Ftesonant  Load  Impedance  .  .  .
Driving  Impedance    .......

TYPICAL  OPEF`ATION  (Frequencies  to  30  MHz)
Class  A82,  Grid  Driven,  Carrier  Conditions

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

Zero-Signal   Plate  Currentl .  .  .
DC  Plate  Current    ........
DC  Grid  Currentl    ........
Peak  rf  Grid  Voltagel ......
Peak  Driving  Power 1   ......
Plate  Dissipation   .....,...,
Single-Tone  Plate  Output  Power
Resonant  Load  Impedance  .  .  .
Peak  rf  Plate  Voltage     .....,

RADlo  FREQUENCY  POWER  AMPLIFIER

class  C  Telegraphy  or  FM ,  Cathode  Driven

(Key-Down  Conditions)

ABSOLUTE  MAXIMUM  PATINGS:

DC  PLATE  VOLTAGE

DC  PLATE  CuRF}ENT

PLATE  DISSIPATION

GRID'  DISSIPATION    .

5000   VOLTS

2.5    AMPERES

4000   WATTS

225    WATTS

TYPICAL  OPEPIATION   (Frequencies  to  110  MHz  for
3CX3000A7,  to  30  MHz  for  3CX3000F7)

Plate  Voltage     .......
Grid  Voltage       .......
Plate  Current      .......
Grid  Current 1     .......

:eai:ur,fatceathD#:j¥g°'5:%:Tri
Plate  Dissipation   .....,
Useful  Output  Power2 ...,
1.    Approximate  value.
2.    Output circuit  and  filter  loss  of  100/o  assumed.
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AUDlo  FREOuENCY  POWER  AMPLIFIER  OR
MODULATOR
Class  A82,  Grid  Driven  (Sinusoidal  Wave)

ABSOLUTE  MAXIMUM  F`ATINGS  (per  tube)

DC  PLATE  VOLTAGE
DC  PLATE  CUF!RENT
PLATE  DISSIPATION

GF}lD  DISSIPATION

1.    Approximate  value.
2.    Pertube.

TYPICAL  OPEPIATION   (Two  Tubes)

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

Zero-Signal  Plate  Currentl .....
Max.  Signal   Plate  Current      ....
Max.  Signal   Grid  Currentl .....
Peak  af  Grid  Voltage2   .......
Peak  Driving  Power 3  ........
Max.  Signal   Plate  Dissipation   .   .
plate  Output  Power       ........
Load  Resistance  (plate  to  plate) .

3.    Nominal  drive  power  is  one-half  peak  power.

NOTE:    TYPICAL  OPERATION  data  are  obtained  by  measurement  or  calculation  from  published  characteristic  curves.
Adjustment  of  the  rf  grid  voltage  to  obtain  the  specified  plate  current  at  the  specified  bias,  and  plate  volt-
ages  is  assumed.  If  this  procedure  is  fouowed,  there  wUl  be  little  variation  in  output  power when  the  tube
is  changed,  even  though  there  may  be  some  variation  in  grid  current.  The  grid  current  which  results when
the  desired  plate  current  is  obtained   is   incidental  and  varies  from  tube  to  tube.  These  current variations
cause  no  difficulty  so  long  as  the  circuit  maintains  the  correct  voltage  in  the  presence  of the variations  in
current.  If  grid  bias  is  obtained  principauy  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  DESIGN

Filament:  Current  @  7.5  volts  (3CX3000A7)    .......................
(3CX3000F7).......................

Interelectrode Capacitancesl  (grounded  filament connection)
Cin.,.............................................

Cout..............................................

Cgp.................-.............................

Interelectrode  Capacitancesl  (grounded  grid  connection)
Cin...............................................

Cout..............................................

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

Zero  Bias  Plate  Current  (Eb =  5000  volts)     .......................
Cut-off Bias  (Eb  =  5000  volts,  Ib  =  1.0  mAdc)    .....................

1.    Capacitance values  are  for  a  cold  tube as  measured  in  a  shielded  fixture.

APPLICATloN

MECHANICAL

MOOwTJIVG   -   The    3CX3000A7   and   3CX3000F7
must  be  mounted  vertically,  base  down  or  up  at
the  convenience  of  the  circuit  designer.  The  fila-
ment   connections   to   the   3CX3000A7   should  te
made  through  spring  collets.  These  are  available
from    EIMAC    with   the   following   part   numbers:

149575       Inner  line  collet
149576      Outer  line  collet

Reasonable  care  should  be  taken  that  these  col-
lets  do  not  impart  undue  strain   to  the  terminals
or the base of the tube.

3

Min.       Max.

49.0       54.0   A
48.0       53.0    A

COOLJIVG   -   The  maximum  temperature  rating  for
the  anode  core  and  the  ceramic/metal  seal  areas
of  either  tube  is  250°C,  and  sufficient  forced-air
cooling  must  be   provided  to  assure  operation  at
safe  tube  temperatures.  Tube  life  is  usually  pro-
longed  if  cooling  in  excess  of  absolute  minimum
requirements  is  provided  for  cooler  tube  tempera-
tures.

The    filament   leads    of   the   3CX3000F7    are
attached   to  the  tube  with  soft  solder,   and  care
must    therefore    be    taken    to    supply   sufficient
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cooling  to  this  area  of  the  tube  to  maintain  temp-
eratures  below  150°C  to  avoid  melting  or  loosen-
ing  of these  leads.

Minimum    air    flow    requirements   to   maintain
anode   core  and  ceramic/metal  seal  areas  below
225°C   at  sea  level  with  an  inlet-air  temperature
of  50C'C  are  tabulated  for  air-flow  in  the  base-to-
anode   and   anode-to-base   directions.   At   higher
ambient  temperatures,  frequencies  above  30  MHz,
or   at   higher   altitudes,   a   greater  quantity  of  air
will be required.

With  air  flowing  in  a  base-to-anode  direction,
and  with  the  specified  air  also  flowing  past  the
base     section   of   the   tube,   no   additional   base
cooling  of  either  type  is  normally  required.  With
air   flowing   in   an   anode-to-base   direction,   both
types  require  additional  cooling  air  directed  into
the   filament   stem   structure,   between   the  inner
and  outer  filament  terminals,  in  the  amount  of  5
cfm     minimum,    directed    by    an    appropriate   air
nozzle or pipe.

It   is  suggested  that   temperatures,   especially
in  the  base  area  of  the  tube,  be  monitored  in  any
new  installation  to  insure  proper  cooling.  Temp-
eratures  may  be  measured  with  any  of  the  avail-
able temperature-sensing paint or crayon materials.

Base-to-Anode Air  Flow
Sea  Level 10,000 Feet

Anode
Air  FlowCFM

Pressure
Air  FlowCFM

Pressure
Dissipa- Drop  Inches Drop  Inches
tion watts water water

2000 49 0.31 71 0.45
3000 85 0.72 124 1.40
4000 127 1.40 185 2.55

Anode-to-Base Air  Flow

2000 54 0.37 79 0.68
3000 106 1.1 155 1.90
4000 178 2.50 260 4.50

ELECTRICAL

FILAMENT OPERATION   -  The £11amet\t voltage,
as  measured  at  the  filament  terminals,  should  be
7.5  volts,  with  maximum  allowable  variations  due
to   line   fluctuations   of  from   7.12  to   7.87  volts.

/IvrERLOCKS   -   An   interlock   device   should  be
provided  to  insure  that  cooling  air  flow  is  estab-
lished  before  application  of  electrical  power,  in-
cluding   the   heater.   The   circuit   should   be   so
arranged   that   rf  drive   cannot   be   applied   in  the
absence  of normal  plate  voltage.

4

INPUT CIRCUIT   -   When operated as a grounded-
grid  rf amplifier,  the  use  of  a matching network  in
the  cathode  circuit  is  recommended.  F`or  best  re-
sults with  a single-ended  amplifier, and depending
on   the   application,   it  is   suggested  the  network
have  a  "Q"  of  at  least  2,  and  higher  if  possible.

RADIO    FREQUENCY    RADIATION    -   ANo.id   ex-

posure   to  strong  rf  fields  even  at  relatively  low
frequency.  Absorption  of  rf  energy  by  human  tis-
sue   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  di-
electric   heating   units   actually   operate   at   fre-
quencies   as   low   as   the   13   and   27  MHz  bands.

Many  EIMAC  power  tubes,  such  as  these,  are
specifically  designed  to  generate  or  amplify  radio
frequency power.  There may  be  a relatively strong
rf  field  in  the  general  proximity  of  the  power  tube
and  its  associated  circuitry--the  more  power  in-
volved,  the stronger  the  rf field.  Proper  enclosure
desi,gn  and  efficient  coupling  of  rf  energy  to  the
load  will  minimize  the  rf  field  in  the  vicinity  of
the power amplifier unit  itself .

FAULT   PROTECTION   -   ln   addition  to  normal
cooling   air flow   interlock   and   plate   over-current
interlack   it  is   good  practice  to  protect  the  tube
from    internal    damage   which   could   result   from
occasional   plate   arcing   at   high   plate   voltage.

In   all   cases   some   protective   resistance,  ,at
least  10  ohms,  should  be  used  in  series  with  the
tube  anode  to  absorb  power  supply  stored  energy
in case  a  plate  arc  should  occur.

HJor    Vof r4GE   -   Normal   operating   voltages
used  with  these  tubes  are  deadly,  and  the  equip-
ment  must  be  designed  properly and  operating pre-
cautions  must  be  followed.  Design  all  equipment
so   that   no   one   can   come   in   contact   with  high
voltages.   All  equipment  must  include  safety  en-
closures  for  high-voltage  circuits  and  terminals,
with   interlock   switches  tc)  open  primary  circuits
of  the  power  supply  and  to  discharge  high-voltage
condensers   whenever   access   doors   are   opened.
Interlack   switches   must   not   be   bypassed   or
"cheated"  to  allow  operation  with  access  doors

open.    Always    remember    that   HIGH   VOLTAGE
CAN  KILL.

u

u
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INTERELECTRODE    CAPACITANCE   -The
actual   internal   interelectrode   capacitance   of   a
tube    is   influenced   by   many   variables   in   most
applications,   such   as   stray   capacitance   to  the
chassis,   capacitance  added  by  the  socket  used,
stray   capacitance   between   tube   terminals,   and
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  elimin-
ates   any  capacitance   reading  to   "ground".   The
test   is   performed   on   a  cold  tube.   Other  factors
being equal,  controlling internal tube  capacitance
in  this   way   normally  assures   good   interchange-
ability  of  tubes  over  a  period  Of  time,  even when
the  tube  lnay  be  made  by  different  manufacturers.
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The   capacitance   values   shown   in  the  manufac-
turer's    technical   data,    or   test   specifications,
normally   are  taken   in   accordance   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
layout if capacitance  values  are highly significant
in the  design.

SPECIAL   APPLJCATJOIV   -   If   it   is   desired   to
operate   this   tube   under   conditions   widely   dif-
ferent  from  those  listed  here,  write  to  Power  Grid
Tube   Division,   EIMAC   Division   of  Varian,   301
Industrial  Way,  San  Carlos,  California  94070,  for
information and recommendations.

DIMENSIOwAL   tINA

DIM.
INCHES Ml LllhRERS

MIN. MAX. FtEF MIN. fuLAX. F\EE

A 4.094 4.'56 103.99 105.56

a 0.78 I 0844 I 9.83 21,44

C 2.990 Solo 75.95 76'45

D 0.615 0635 1562 '6'5

E 1490 15'0 3785 3835
F 3625 92CB

G 0.8 I 3 0937 2065 2380
H 1375 1625 54.92 4128

J 0591 0422 993 1072

K 3'875 42sO 98.43 107.95

L 2937 3063 74.60 77.80

N I . I 87 I .687 3015 4285
P 8CcO 9CcO 203'20 22860

Q 0687 0813 17.45 2065

I

NOTES.
I     FtEF  Dii£NsloNs  ARE  Fcf` inFo

ONry  a AF`E  NOT  REoimED FOR
~CTION PUF`POSES.
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D"ENsloNAL   DATA

D'M.
'NCHES MiLLWREfrs

MIN. MAX REE' MIN. MAX REF
A 4.094 4.es 103.99 105.56
a 0.781 Q844 '9.84 2'.44
C 3.625 92.08
D 6.375 6.625 161.93 168.28
E Q859 0.890 21.82 22.61
F 0,812 0.937 2Q62 23.80
G 0.687 0.SIS r7.45 2Q65
H 7.OcO 7:5cO 177:80 190.50

K 0.375 0.437 9.53 llJO

M 7Cro 75cO 177cO '90.sO
N I.375 I.625 34.93 41.28
P T5Hr, 8.437 201.60 2r4.cO
a 3.875 4.250 9&43 '07.95
R 2.937 3.C63 201.60 2H.sO
S I.187 I.687 30.15 42.85
T 8.OcO 9.CcO 20i20 228.60
U 8.937 9.437 227cO 239.70
V 0. I 94 0.2cO 4.93 5.08
W Q385 0.395 9.78 lo.CB

NtJrES:
Ti5 DmErsiors AFtE  Foe mFnONLYaARENOTFtEoimEDFOR

rsFtcTioN pu RpOsEs.
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The    EIMAC     3CX5000A7     is     a     ceramic/metal     high-mu
designed     especially     for     use     as     a     cathode-driven
ampll.fier    or    Class    C    power    amplifier.     It    is    force
with   an   anode   dissipation   rating   of   5000   watt

ower    triode
lass     AB     rf
air    cooled,

The    3CX5000A7   makes    use   of   a    beam-formi.ng   cathode   and    control
grid    geometry    to    produce    high    gal.n,low    grid    interception,    and
outstanding      intermodulati.on      performance      in      linear      amplifier
service.    These   attributes   make   the   tube   well    suited   for   cathode-
driven   circuitry,   which   reduces   equipment   cost   and   complexity.

The    tube    does     not     require    a     socket.     It     1.s     designed    to    be
bolted    di.rectly    to    the    chassis    by    the    grid    flange.    Cathode    and
heater   connections   are   also   made   by   bolting   di.rectly   to   the   amp-
lifier    circuitry.     This     feature    further    reduces    equipment    cost
and   complexity.

GENERAL            CHARACTERISTICS]

ELECTRICAL

Cathode:    Oxide-coated    Unipotential
Heater   Voltage       ..............

#::?::mc:::::::  a:r::6°T}:::Sat   io:o.v6its   2
Amplification    Factor    .............
Maxi.mum    Frequency    For    Full     Ratings     ......
Direct   lnt:;:Te;Jtrbae   i;i;c.i`€;A::-(6r;u;d;d.c;tiode.c6n;e:t;o;)3

Cin       .-----------        _        _        _        .        .        _        _

Cout

Dir:::   in€e;el.e:t;ode.C;p;c;t;n:e.(6r6u;d;d.g;id   ;o;n;cti;-)3
Cin............................
CO,,t...................
Cpk....................

10.0   +    0.5       V-17.5       A

5Min
200
110       MHz

56.5      pF
0.42      pF
34.0       pF

56.5      pF
34.0      pF
0.42       pF

1.      Characteristics   and   operating   values   are   estimated.    These   figures   may   change   without   notice
as    the    result    of    additional     data    or    product     refinement.     Vari.an    EIMAC    should    be    consulted
before   using   thi.s    I.nformati.on    for   final    equi.pment   design.

2.       Before   high   voltage   and   rf   drive   voltage   are   applied.
3.       Capacitance    values    are    for    a    cold    tube    as    measured    in    accordance   with    EIA   Standard    RS-191

except    no   special    shielding    is    used.

MECHANICAL

Overall     Dimensions:
Length....
Diameter       .    .    .

Cooling       .
Net    Weight
Recommended   Air-Syst
Base,,....-

In;    20.96    mm
In:     12.55   mm

Forced   Air
9.51b;    4.3    kg

EIMAC    SK-306
Designed    for   Direct   Chassis   Mounting

RADIO     FREQUENCY     POWER     AMPLIFIER

CATHODE    DRIVEN     -Class    AB    Service

ABSOLUTE     MAXIMUM     RATINGS:

DC     PLATE     VOLTAGE     .      .     .            6500

DC     PLATE    CURRENT     .      .      .                2.5
PLATE     DISSIPATION        .     .                5.0

GRID    DISSIPATION     .      .      .                   50

*   Will    vary   from   tube   to   tube

•n#§ Dell.vered   to   the   load
Referenced   aginst    1   t.one   of   a
2-equal-tone   signal

358690(Effective    Sept    1984)
VA4741

VOLTS

AMPERES

KILOWATTS
WATTS

Typi.cal    Performance.    to    30   MHz    (measured   data)

Plate    Voltage       .....
Zero   Sig.Plate   Current    .
Max.Sig.Plate    Current       .
Cathode   Bias    *    .....
Grid   Current   *    .....
Driving    Power    *       ....
Useful    Power   Output    #       .
Power    Gain    *    ......
Cathode    Input    Impedance
Resonant    Load    Impedance
Intermod.    Distortion   *   §

3rd   Order   Products    .    .
5th   Order   Products    .    .

4.0                5.0               -6.0
0.4               0.4               0.4

1.25              1.45              1.55
+9.0          +11.0          +12.0

50                  35                  25
120                160                190

3000            4000            5000
14.0             14.0             14.2,

33                   33                   33
1800            1800            1800

-37               -35               -38      dB
-45               -45               -46      dB

Printed    in    U.S.A.

Varian    EIMAC    /    301    Industrial     Way    /    San    Carlos,    CA   94070    /    USA
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APPLICATION

MECHANICAL

MOUNTING      -     The      3CX5000A7     may      be     mounted      in      any

position     and     should     be     protected     from    shock    and
vibration.      The     tube      is      designed      to      be      bolted
directly   to   the    chassis    in   equipment   designed   for
dc   and   rf   grounded   grid   circuit   configuration.   The
mounting    may    be    insulated    for    other    circuitry.    A
flange   with   threaded    holes    is    provided    for    a    low-
inductance    cathode    connection.     Similar    provisions
are   made   for   the   heater   connections.

COOLING    -        The   maximum   temperature    rating    for   the
external     surfaces    of    the    tube    is    250    Deg.C,     and
sufficient    forced-ai.r    cooling   must    be   used    in    all
applications   to   keep   the   temperature    of   the    anode
(at    the    base    of    the    cooli.ng    fins)     and    the    ten-

10,000   Feet

2000
3000
4000
5000

Inlet    Air   Temperature   =   50°C

Sea   Level                                   Plate
Di ss .
Watts

tu:;js°fra:::   mcaexrjammulic./metal      Seals     Comfortably              5ooo   Feet

anode
ta    shown    is    for    air    flow    in    a    base-to-

irection,     and     represents    minimum    anode
cooll.ng      requirements.      Pressure      drop      values      are
approximate.

Inlet   Ai.r   Temperature   =   25°C

Sea    Level                                    Plate
Diss.
Watts

10'000   Feet

2000
3000
4000
5000

Pl ate
Di ss ,
Watts

2000
3000
4000
5000

Pl ate
Di ss .
Watts

u

5000   Feet

10,000   Feet

2000
3000
4000
5000

Pl ate
Di ss .
Watts

2000
3000
4000
5000

Pl ate
Di ss ,
Watts

2000
3000
4000
5000

Inlet    Air   Temperature   =   35°C

Sea    Level

5000   Feet

Pl ate
Diss.
Watts

2000
3000
4000
5000

Pl ate
D 1.  S S  .

Watts

2000
3000
4000
5000

2000
3000
4000
5000

It    is    consi.dered    good    engineering   practice   to   de-
sign    for    a    maximum    anode    core    temperature    of    225
°C,   and   temperature-sensitive   paints   are   available

d   seal    temperatures   before   any
d.     It     is    also    considered    good

ctice   to   allow   for   variables   such   as    dirty   air
ters,    rf    seal    heati.ng,    and    the    fact    that    the

anode    cooling    fins    may    not    be    clean    if    the    tube
has   been    in   service   for   some   length   of   time.
Forced    air    cooli.ng    of    the    base    is    also    required.
with     air     directed     past     the     seal     areas.     Special

:::enstT::n(mbaayseb)e,rbeyqumjeraendsT.:fc:3::iTgit!:r::::::8:
some     other     provision.      An      air      interlock      system
should    be    incorporated    in    the   desi.gn   to   automati-
cally   remove   all    voltages   from   the   tube   in   case   of
even   partial    failure   of   the   tube   cooling   air.
Air   flow   must   be    applied    before    or    simultaneously
with    the    application    of    power,    including   the   tube
heater,     and    should    normally     be    mai.ntained     for     a
short   period   of   time   after   all    power   is   removed.

ELECTRICAL

HEATER-CATHODE    OPERATION    -        The     rated     heater    vol-
tage   for   the    3CX5000A7   is    10.0   volts   and   should   be

T:1:neta::adcw:::i.nstpeTnuts°prermfjonru;a:;:Va°::Wfhaecnt8:8?
Voltage    should    be    measured    with    a     known-accurate
(preferably     plus     or     minus     one     percent)     rms-
responding   voltmeter.
Heater   voltage   should    be    applied    for    five   minutes
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(minimum)     before    high     voltage     is     applied    to    the
tube   and   any   operation   is   attempted,    to   allow   for
cathode   warmup   to   full    temperature.

ABSOLUTE     MAXIMUM     RATINGS     -Values     shown     for     each
type   of   service   are   based   on   the   "absolute   system"
and   are   not   to   be   exceeded   under   any    service   con-
ditions.    These   ratings   are   limiting   values   outside
which    the    serviceability    of    the    tube    may    be    im-
paired.     In    order    not    to    exceed    absolute    ratings
the    equipment    designer    has    the    responsi.bility    of
determining    an    average   design    value   for   each    rat-
ing    below   the    absolute    value    of    that    rating    by    a
safety     factor     so    that    the    absolute    values    will
never    be    exceeded     under     any    usual     conditions     of
supply-voltage     variation,     load     variation,     or
manufacturing    variation    in    the    equipment     itself.
It    does    not necessarily   follow   that   combinations

ute   maximum    rat e   attained   simul-
taneous

INPUT    CIRCUIT    -When     this     tube     is     operated     as     a

grounded-gri.d    rf   amplifier,    the    use   of   a    resonant
tank     in      the     cathode     circuit      is      recommended      in
order    to     obtain     greatest     linearity     and    power
output.     For     best     results     with     a     single-ended
amplifi.er     it     is     suggested    that    the    cathode    tank
circuit   operate   at   a    "Q"   of   five   or   more.

FAULT    PROTECTION    -All     power    tubes    operate    at    vol-
tages    which    can    ca\use    severe    damage    I.n    the    event
of     an      internal      arc,      especially     in     those     cases
where   large   amounts    of    stored    energy    or    follow-on
current    are    involved.     Some    means    of    protection    is
advised    in    all    cases,    and    it    is    recommended   that    a
series     resistor    be    used    in    the    anode    circul.t    to
limit    peak    current    and    help    dissipate    the    energy
in    the    event    of   a    tube   or   circuit    arc.    A    resist-
ance   of    10   ohms    in   the   posi.tive   plate   power   supply

lead.   together   with   a   protective   spark   gap   such   as
the   Siemens   #B1-C145   connected   between   the   cathode
and    grid    will    help    protect   the   tube    in   the   event
of    an    internal    arc.     A    maximum    of    4    joules    total
energy   may   be   permitted   to   dissipate   into   a   grid-
to-cathode    arc.     Amounts     in     excess     of     this     will
permanently   damage   the   cathode   or   grid   structure.

HIGH    VOLTAGE    -Normal    operating    voltages    used   with
this    tube    are    deadly,    and    the    equipment    must    be
designed    properly    and    operating    precautions    must
be    followed.     Design    all     equipment    so    that    no    one
can   come   in   contact   with   high   voltages.    All    e
ment      must      l.nclude     safety     enclosures      fo
voltage     circuits      and     terminals,     with
switches     to     open     primary     circuits     of    the     powe

:::Pn'eyvearnda ctc°esdsj s::aorrgse   ahj:h-oVp°:::3e.    C)anptaecj,t::i
switches   must   not   be   bypassed   or    "cheated"    to    al-
low     operation     wi.th     access     doors     open.     Always
remember    that    HIGH    VOLTAGE    CAN    KILL.

RADIO-FREQUENCY      RADIATION      -Avoid     exposure     to
strong   rf   fields   even   at   relatively   low   frequency.
Absorption   of   rf   energy   by   human   tissue   is   depend-
ent   on   frequency.    Under   300
will     pass    completely    through
little    attenuation    or
health   agencies   are
at     these     frequencies.      OSHA

the   energy
human    body    with
ff ct.     Public
the   hazard   even

cupational      Safety
and    Health    Administration)     recommends        that    pro-
longed    exposure   to    rf    radiation    should    be    limited
to   10   milliwatts   per   square   centimeter.

SPECIAL    APPLICATIONS    -When    i.t    is    desired    to    oper-
te    this     tube     under    conditions    widely    different
ron    those     lis

attn:      Product
Carlos.    CA    94070

wri.te     to      Varian      EIMAC;
301      Industrial      Way;      San

OPERATING     HAZARDS

PROPER     USE     AND     SAFE     OPERATING     PRACTICES     WITH     RESPECT     T0     POWER      TUBES     ARE     THE      RESPONSIBILITY     0F      EQUIPMENT

MANUFACTURERS     AND     USERS     0F     SUCH     TUBES.      ALL     PERSONS     WHO     WORK     WITH     0R    ARE     EXPOSED    T0     POWER    TUBES     0R     EQUIP-

MENT      WHICH      UTILIZES       SUCH      TUBES      MUST      TAKE       PRECAUTIONS      T0      PROTECT      THEMSELVES      AGAINST      POSSIBLE       SERIOUS

BODILY     INJURY.     D0     NOT    BE     CARELESS     AROUND     SUCH     PRODUCTS.

The    operation   of   this    tube    may    involve    the    following    hazards,    any    one    of   which,    in    the    absence    of    safe
operating   practices   and   precautions,    could   result    in   serious   harm   to   personnel:

a.     HIGH    VOLTAGE    -Normal     operating    voltages    can    be
deadly.     Remember    that    HIGH    VOLTAGE    CAN    KILL.

b.     LOW-VOLTAGE      HIGH-CURRENT     CIRCUITS     -           Personal

jewelry,    such   as    rings,    should   not   be   worn   when
working   with   filament   contacts   or   connectors   as
a    short    circuit    can    produce    very    high    current
and   melting,    resulting    in    severe   burns.

fields    even    at    relatively    low    frequencies.    The
danger   is   more   severe   at    UHF   and   microwave   fre-
quencies    and    can    cause    serious    bodily    and    eye
injuries.     CARDIAC    PACEMAKERS    MAY    BE    EFFECTED.

d.    HOT     SURFACES     -          Surfaces     of     tubes     can      reach
temperatures     of     several     hundred     °C    and    cause
serious     burns     if    touched     for     several     minutes

c.    RF      RADIATION      -      Avoid      exposure      to      strong      rf                        after   all    power    is    removed.

Please    review    the    detailed    operating    hazards    sheet    enclosed    with    each    tube,     or    request     a     copy     from:
Varian    EIMAC,    Power    Grid    Application    Engineering,    301    Industrial     Way,    Sam    Carlos    CA    94070.

I
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The EIMAC 3CX5000H3 is an air-cooled ceramic-metal power triode
designed primarily for use in industrial radio-frequency heating services.
Its air-cooled anode is conservatively rated at 5 kilowatts maximum plate
dissipation with low pressure drop.

Input of 25  kilowatts  is  permissible  up  to  90  megahertz.  Plentiful
reserve emission  is available from its 560 watt filament. The grid structure
is  rated  at  150  watts  making  this  tube  an  excellent  choice  for  severe
application.

GENERAL   CHARACTERISTICS
ELECTRICAL

Filament :  Thoriated-Tungsten
Voltage---.
Cunent---.

Amplification Factor -       -

-73

Nom.iii
20

78

Interelectrode Capacitances, Grounded Cathode Connection :
Input    -       -
Output
Grid-Plate    -

Frequency for Maximum Ratings  -

MECHANICAL

Base

Operating  position         ------

53
1.5

25

90

#",,,,_
ffiE,t\`m,`r`+H\\\,

V

-------       See  outnne

----     Vertical,baseupordown

Cooling      ------------------         Forced  Air

Maximum operating Temperatures -------------         250oC

Maximum Dimensions :
Height------------
Diameter-----------

Net  weight      ------------

THESE   SPECIFICATIONS   ARE   BASED   0N    DATA   APPLICABLE   AT   PRINTING   DATE.   SINCE   EIMAC   HAS   A   POLICY
0F    CONTINUING    PRODUCT    IMPROVEMENT,    SPECIFICATloNS  `ARE    SUBJECT    T0    CHANGE    WITH0uT    NOTICE.

(Effective  4-1-66)  ©   1966  Varian

-       See outline
-       See outline
-         10  Pounds

Printed   in  U.S.A.



-@ 3CX5000H3

RF   INDUSTRIAL   OSCILLATOR
Class-C  (Filtered  DC  Power  Supply)

MAXIMUM   RATINGS:

DC   PLATE   VOLTAGE   ----
DC    PLATE   CURRENT   ----
DC   GRID    VOLTAGE    ----
DC   GRID   CURRENT      ----

PLATE   INPUT  POWER            -          -         -
PLATE    DISSIPATION    ----

I 0,000 Volts
3.0 Amps

-1000 Volts
0.5 Amp
25kw
5kw

TYPICAL   0PERATION*
DCplatevoltage       -        -        -
DC  plate  current        -        -        -
DCGridvoltage        -        -        -
DC Grid   current        -        -        -
Peak  Positive  Grid  Voltage     -
Driving   power  ----
Platelnputpower    -        --
PlateDissipation         -         -         -
Plate  output  power          -        -
Approximate  Load  Impedance
*Loaded  Conditions

7000        9000 Volts
2.65          2.52 Amps

-700    -900Volts
0.192        0.184Amps

230            230  Volts
179           208 Watts

18.55          22.7  kw
4.1              4.]   kw

14.45           18.6  kw
1245          1725  Ohms

Note:  "TYPICAL  OPERATION"  data  are  obtained  by  calculation  from  published  characteristic  curves.  No  allowance  for
circuit  losses  has  been  made.

A P P L I C AT I O N

ELECTRICAL
Filament

The rated filament voltage for the 3CX5000H3
is  7.5  volts.  Filament  voltage,  as  measured  at
the tube,  must be maintained  at  7.5 volts plus
or  minus  five  percent  for  maximum  tube  life
and consistent performance.

Control Grid Operation
The grid current rating is 0.5 ampere dc. This

value  should  not  be  exceeded  for  more  than
very short periods such as during tuning.  Over-
current protection in the grid circuit should be
provided.  Ordinarily it will not be necessary to
operate with more than 0.25 amperes grid cur-
rent to obtain reasonable efficiency. In industrial
heating service with varying loads, grid current
should  be  monitored  continuously  with  a  dc
current  meter.  The  maximum  grid  dissipation
rating is 150 watts.

Plate Operalion
Plate  over-current  protection  should  be  pro-

vided  to  remove  plate  voltage  quickly  in  the
event of an overload or an arc-over at the load.
In addition current limiting power supply resis-
tors should be used. These precautions are e'spe-
cially  important  in  industrial  service  with  its
wide variations in loading.

Spark  gaps  from  plate  to  ground  should  be
used to prevent transient voltages from flashing
across  the  tube envelope  during any fault con-
ditions.

MECHANICAL
Moun,ing

The 3CX5000H3 must be mounted vertically,
either base up or down. A grid contact flange is
provided  for bolting  to  a  strap  or  a  grid  deck.
Heavy  flexible  leads  are  provided  for  applying
the filament voltage.

Cooling
The  maximum  temperature  rating  for  the

external  surfaces  of  the  3CX5000H3  is  250°C.
Sufficient forced-air cooling must be provided to
keep the temperature of the anode core and the
temperature  of  the  ceramic-metal  seals  below
250°C.  Tube  life  is  usually  prolonged  if  these
areas are maintained at temperatures below this
maximum   rating.   Minimum   air-flow  require-
ments to maintain anode-core and seal tempera-
tures below 225°C with an inlet-air temperature
of  50°C   are  tabulated  for  frequencies  below
30 MHz.

MINIMUM   AIR   FLOW   REQUIREMENTS

(Anode-to-Base  Air  Flow)

Sea  Level 5000  Feet

Plate**Dissipation
Air  Flow Pressure  Drop Air  Flow Pressure  Drop

watts CFM inches  water CFM inches water

4000 98 0.24 118 0.29
5000 152 0.49 182 0.59
6000 236 1.00 283 1.2

**Since  the  power  dissipated  by  the  flament  is  about  560
watts   and   since  grid   dissipation  can,   under  some  circum-
stances,   represent  another   150  watts,  allowance  has  been
made   in   preparing   this   tabulation   for   an   additional   710
watts  dissipation.

Additional stem cooling air must be provided.
8 CFM of air directed against the center filament
contact ring 1/2 " below the outer filament contact
ring by an  11/2" I.D.  air duct arranged at a 45°
angle with  the  center line of the tube win pro-
vide  adequate  c,ooling for  50°C  ambient,  5000
ft.  altitude, and 30 MHz or less.

Special Applications
If it is desired to operate this tube under con-

ditions widely different from  those  given here,
write to Power Grid Tube Division, EIMAC, Divi-
sion of Varian, 301 Industrial Way, San Carlos,
California  94070  for  information  and  recom-
mendations.
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The  Eimac  8158/3CX10,000Al  is  a  ceramic  and  metal  power  triode
intended  primarily  for use  as  an  audio  amplifier or  modulator.  This  tube  is
also   recommended   for  voltage-regulator  applications  where  high  current
capability  and  low  tube  drop  are  important.  Up  to  12  kilowatts  of  plate

power  can  be  dissipated  on  its  air-cooled  anode.  A  water-cooled  version,
the  3CW20,000A1,  is available  with a  20 kw  dissipation  rating.

CHARACTEF]lsTICS

ELECTRICAL

Filament:    Thoriated-Tungsten
Voltage.......
Current       .    .i' .....

Amplification  Factor       .    .    .
Interelectrode  Capacitances:

Gr i d-F i I ament
Output        .    .
Grid-Plate    .

Min.         Nom.          Max.
7.5V

104A
7.0

57pF
4.2  pF
32I Transconductance  (lb =  2.0 amps,  Eb =  3000 volts)   20,000                     umhos

MECHANICAL

Base........-.....................
Becommended  socket      .......................
Pecommended  chimney      ......................
Operating  position      .......................
Cool i ng      .............................

Maximum  Operating  Temperatures:
Anode  core       ............-............
Ceramic-to-Metal  Seals       ....................

Maximum  Dimensions:
Height...........................
Diameter..........................

Net  weight         ...........................

Coaxial
Eimac  SK-1300
Eimac  SK-1306

Vertical,  base  up or down
......        Forcedair

250 0c
250 0C

8.75  in
7.0  in
12  lbs

AUDIO-FREQUENCY
AMPLIFIER   OR   MODULATOR
CLASS-ABi

MAXIMUM  F`ATINGS  (Per  Tube)
DC  plate  voltage    ......
DC  plate  current     ......
Plate  Dissipation     ......
Grid  Dissipation       ......

*Adjust  for  zero-signal  plate  current
"At  max-signal  without  negative feedback

Effective grid  circuit  resistance must  not  exceed
200'000 Ohms

(Effective    11-15-68)  ®    1961,1964,1968  by  Varian

TYPICAL OPEFIATION,  Two Tubes,
Sinusoidal  Wave

DC  plate  voltage    .....
DC  Grid  voltage*     .....
Zero-Sig  DC  plate  Current.    .
Max-Sig  DC  plate  Current`.    .
Load  Plesistance,
Plate-to-Plate......

Peak  AF  Grid  Driving  Voltage
(Per  Tube)        ........

Max-SigDrivingpower      .    .    ,
Max-Sig  Plate
Output  power    .....

Total  Harmonic  Distortion"  .

7000         7000    volts
-1300     -1300    volts

1.5             1.5     amps
5.8            7.0     amps

2460         1720    ohms

1300         1300     volts
0              0    watts

24,400    29,100    watts
2.9           3.6     percent

Printed  in  U.S.A.
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AUDIO-FREQUENCY  AMPLIFIER  OR
MODULATOR                             Class-A

MAXIMUM  PIATINGS

DC  Plate  Voltage    .
DC  plate current    .

.    .           7000     volts
See  Class-A derating

table on  Page 3
PlateDissipation    ........        12,000     watts

*Adjust to give  listed  zero-signal  DC  plate current

TYPICAL OPERATION

DC  plate  voltage    .....
DC  Grid  voltage *    .....
DC  plate  current     .....
Peak  AF  Grid  Driving  Voltage
Load  Besistance      .....
Plate output  power     ....

VOLTAGE   RECuLATOR   SERVICE
Class-A

MAXIMUM  PIATINGS

DC  plate Voltage    .
DC  plate current     .

Plate  Dissipation    .
Grid  Dissipation       .

.    .        10'000     volts
See  Class-A derating

table on  Page 3
.    .        12,000    watts

loo    watts

TYPICAL OPEF`ATION

DC  Plate Voltage  (tube drop)
DC  plate  current     .....

(These values are chosen  according to
Class-A derating  table on  Page  3)

Note: '`TYPICAL OPERATION" data are obtained  by calculation  from  published
characteristic  curves.  No  allowance  for  circuit  losses,  either  input  or  output,
has been  made.

0-5000    volts
0-5    amps

APPLICATION

Cooling  -The  maximum  temperature  rating  for  the  external  surfaces  of  the  3Cxlo,  000Al   is  250°C.
Sufricient   forced-air   cooling   must   be   provided   to   keep  the  temperature  of  the  anode  core  and  the
temperature  of  the  ceramic-metal  seals  below  250°C.  Tube  life  is  usually  prolonged  if  these  areas  are
maintained  at  temperatures  below  this  maximum  rating.   Minimum   air-flow   requirements   to   maintain
anode-core and seal  temperatures  below 225°C with an  inlet-air  temperature  of  50°C  are  tabulated.  The
use  of  these  air-flow  rates  through  the  recommended  socket/chimney  and tube combination  in the  base-
to-anode  direction  provides effective cooling  of the tube.

P I ate * *Dissipation SEA   LEVEL 10,000   FEET

Air  Flow Pressure  Drop Air  Flow Pressure  Drop
(Watts)4000 (CFM) (Inches  of Water) (CFM) (lnche_s  of Water)

85 0.18 125 0.25
6000 145 0.38 210 0.55
8000 215 0.68 315 0.99

1 0,000 295 1.08 430 1.60
12,000 390 I.62 565 2.35

**Since  the  power  dissipated  by  the flament  is  about  750  watts  and  since  grid  dissipation  can,  under

some  circumstances,  represent another  loo  watts,   allowance  has  been  made  in  preparing  this  tabula-
tion  for  an  additional  850 watts  dissipation,



APPLICATION

Volrage-Regulalor  Service  -  Maximum   DC   plate
current  and  voltage  are  restricted  according  to  the
following  table.

CLASS-A   DERATING   TABLE

DC Plate Voltage Max.  DC  Plate Current
(Volts) (rnA)

0 - 2400 5000
3000 4000
4000 3000
5000 2000
6000 1500
7000 1000
8000 700
9000 500

T 0,000 350

Filament Operation-The rated fHament voltage for
the  3Cxlo,000Al   is  7.5  volts.  Filament  voltage,  as
measured  at  the  socket,  should  not  be  allowed  to
deviate  from  the  rated  value  by  more  than  plus  or
minus  five  percent.
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Cooling-The  maximum  temperature  rating  for  the
external  surfaces of the 3CX10,000Al  is  250°C` Suf-
ficient  forced-air  cooling  must  be  provided  to  mclin-
tain  the temperature of the ceramic-metal  seals and
anode  core  below  250°C.  Tube  life  is  usually  pro-
longed   if  these  areas  are  maintained  at  tempera-
tures  below this  maximum  rating.  Minimum  air-flow
requirements  to  maintain  anode-core  and  seal  tern-
peratures below 225°C with an  inlet-air temperature
of  50°C  are  tabulated.   The   use  of  these   air-flow
rates  provides  effective  cooling  of  the  tube.  When
air-flow   is   in   the   anode-to-base   direction,   special
care  must  be  taken  to  insure  adequate  cooling  of
the  filament  stem   structure.   A  separate   supply   of
air  may  have  to  be  directed  into  the  area  between
the   filament   contact   areas   to   maintain   safe   seal
temperatures.

Special Applications-If  it  is  desired  to operate this
tube   under  cohditi-6-ns  widely  different  from  those
given   here,   write  to   Power  Grid   Tube  Marketing,
EIMAC,    Division   of   Varian,   301    Industrial   Way,
San   Carlos,   Calif.,   for   information   and  recommen-
dations.

DIMENsloN    DATA

REF NOM- MIN- MAX.

A 6.928 7. 0 50
a .855 .895
C .720 .760
D I. 896 I.936
E 3133 3.173

F 3. 792 3.832
H .188

J .188

M 3.950 4. 300
N 2.412 2.788
P 8.250 8.750
R .986 I.050
S 3.412 3.788
T .375
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The   EIMAC   3CX10,000A3   is   a   ceramic   and   metal   power   triode   intended

primarily   for   use   as   a   power   oscillator   in   industrial-heating   applications.   It   is
also   recommended   for   use   as   a   grounded-grid   FM   amplifier,   as   a   conventional

plate-modulated  amplifier,  or  as  a  linear  amplifier.

ELECTRICAL

Eiil

A

G[N[RAL   0HAIACT[RISTICS
Min.Nom.    Max.

Filament:   Thorjated-Tungsten
Voltage       --------------                  7.5                  V
Current        --------------        94                  104     A

Amplification  Factor  --------------                    20
Interelectrode  Capacitances,  Grounded  Cathode:

Input      ---------------        48                    58     pF`
Output   ---------------      1.2                    1.5     pF`
Feedback  --------------        30                  38     pF

Frequency  for  Maximum  Ratings    -------------------        140   MHz

MECHANICAL

Base----------------------------Coaxial
Recommended  socket       --------------------       EIMAC  SK-1300
Recommended  chimney    --------------------       EIMAC  SK-1306
Operating position     -------------
Cooling-----------------
Maximum  Operating  Temperatures:

Anode  core     ------------
Ceramic-to-Metal  seals      --------

Maximum  Dimensions:
Height------
Diameter-----

----    Vertical,baseupordown
-------    Forcedair

-.---.-.       2500C
--------        2500C

Net  weight   ------------------------

R-F  INDUSTRIAL  OSCILLATOR

CLASS-C

MAXIMUM   RATINGS

D+C  PLATEVOLTAGE--
D-C  PLATE  CURRENT  -
PLATE  DISSIPATION

GRID  DISSIPATION    -

TYPICAL  OPEF}ATION,  Optimum  Load

D-C  plate  voltage       -----
D-C  Grid  voltage         -----

D-C  plate  current        -----
D-C  Grid  current          -----

Plate  Input  power         -----

Plate  output  power     -----

R-F  POWER  AMPLIFIER
GROUNDED-GRID,  CLASS-C

MAXIMUM  RATINGS

D-C  PLATE  VOLTAGE  -
D-C  PLATE  CURF}ENT  -
PLATE  DISSIPATION      -
GRID  DISSIPATION     -

TYPICAL  OPEF}ATION

D-C  Plate  Voltage

D-C  Grid  Voltage

D-C  plate  Current
D-C  Grid  Current

Driving  Power

Plate  Output  Power

(Effective  5-1-68)     ©     1961,  1964,  1968 by  Varian Printed  in  U.S.A.
__i- _-i



R-F  POWER  AMPLIFIER
PLATE-MODULATED,   CLASS-C

MAXIMUM  RATINGS

D-C  PLATE  VOLTAGE  -
D-C  PLATE  CURRENT  -
PLATE  DISSIPATION

GRID   DISSIPATION     -

TYPICAL  OPERATION

D-C  Plate  Voltage

D-C  Grid  Voltage

D-C  Plate  Current

D-C  Grid  Current

Driving  Power

Plate  Output  Power

3CX 10,000A3

R-F  LINEAR  AMPLIFIER

GROUNDED-GRID,  CLASS-A82

MAXIMUM  RATINGS

D-C  PLATE  VOLTAGE  -
D-CPLATECURRENT--
PLATEDISSIPATION     --

GRIDDISSIPATION    ---

*Adjust  to  give  500  milliamperes  zercrsignal  d-c  plate  current.

TYPICAL  OPEF}ATION

D-Cplatevoltage       --
Zero-Sig  Grid  voltage*     -

Max-Sig  D-C  Plate  Current

Max-Sig  D-C  Grid  Current

Driving  Power

Plateoutputpower      --

Note:     "TYPICAL  OPERATION"  data  are  obtained  by  calculation  from  published  characteristics
curves  and  confirmed  by  direct  tests.  No  allowance  for  ci`rcuit  losses,  either  input  or  output,  has
been  made.

APP LI CAT I oN

C00ling   -            The  maximum  temperature  rating  forthe
external  surfaces  of  the  3CX10,000A3  is  250°C.  Suf-
ficient  forced-air cooling must be  provided  to  keep the
temperature  of  the  anode  core  and  the  temperature  of
the   ceramic-metal   seals  below   250°C.   Tube   life  is
usually   prolonged   if  these   areas   are   maintained   at
temperatures    below   this    maximum    rating.    Minimum

air-flow  requirements  to  maintain  anode-core  and  seal
temperatures  below  225°C  with  an  inlet-air  tempera-
ture  of  50°C  are  tabulated.  The  use  of  these  air-flow
rates   through   the   recommended   socket/chimney   and
tube  combination  in  the  base-to-anode  direction  pro-
vides  effective  cooling of the  tube.

Sea  Level 10,000 Feet

Plate**
Air  F`1ow

Pressure
Air  Flow

Pressure
Dissipation Drop  (Inches Drop  (Inches

(Watts) (CFM) of  Water) (CFM) of  Water)

4000 110 .25 160 .36

6000 180 .53 260 .78

8000 270 .95 390 1.4

10,000 373 1.55 545 2.25

12,000 448 2.00 650 2.9

2

**Since   the   power  dissipated  by   the  filament  is   about  750  watts   and  since  grid

dissipation   can,   under   some   circumstances,   represent   another   250  watts,   allow-
ance  has  been  made  in  preparing  this  tabulation  for  an  additional  1000  watts  dissi-
pation.



3CX 10, 000A3
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Filament   operation   -          The  rated  filament  voltage
for  the  3CX10,000A3  is  7.5  volts.   F`ilament  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  deviate  from  the  rated  value
by  more  than  five  percent.

Special  APplications   -If  it  is  desired  to  operate
this  tube  under  conditions  widely  different  from  those

given   here,      write   to   Power   Grid   Tube   Marketing,
EIMAC   Division   of  Varian,   301   Industrial   Way,   San
Carlos,   Califomia  94070,   for  information   and  recom-
mendations.

ERE
REF

DIMENOM. NSION    OATMIN- A    MAX.

A 6.928 7.050

A|®Ta

a .855 .895
C .720 .760
D I. 896 I  ,936
E 3133 3.173

F 3. 792 3.832
H .188

J .188

M 3.950 4. 300

a+

N 2.412 2.788
P 8.250 8.750
R .986 I . 050
S 3.412 5.788
T .375
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Indicates  change   from  sheet  dated  7-I-61

I CONIACT   SUFiFACE

ALL  DIMENSIONS   IN   INCHES
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TECHNICAL    DATA

The   EIMAC   8160/3CX10,000A7   is   a   ceramic   and   metal   power  triode
intended   to  be  used  as  a  zero-bias   Class-B  amplifier  in  audio  or  radio-
frequency    applications.   Operation  with  zero   grid  bias  offers  circuit  sim-

plicity  by eliminating  the  bias  supply.  In  addition,  grounded-grid  operation
is  attractive  since  a  power  gain  as  high  as  twenty  times  can  be  obtained
with  the  8160/3CX10,000A7.

GENERAL  CHARACTERISTICSI

ELECTRICAL

8160

3CX10,000A7

HIGH-MU

POWER   TRloDE

Filament:  Thoriated-Tungsten
Voltage     ...............................................             7.5    V

Current      ...............................................            100    A

Amplification  Factor  (Nominal)    .................................

Direct Interelectrode  Capacitances: 2
Grid-Filament...........................................

Grid-Plate      ..................  '.  a   .........................

Plate-Filament..................

Frequency  for  Maximum  Ratings .........

200

59.0   pF
36.0   pF

0.2   pF
160    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  shielded  fixture  in  accordance  with  Electronic   Industries
Association  Standard  F`S-191.

MECHANICAL

Base.....................

Recommended  Air-System  Socket  .  .  .
Recommended  Air  Chimney  .......
Operating Position   ............

Cooling...................

Maximum  Operating Temperatures:
Anode  Core  ...............

Ceramic/Metal  Seals  .........
Maximum  Dimensions :

Height..................

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

Coaxial
............   EIMAC  SK-1300

............   EIMAC  SK-1306

...... Vertical,  base  up  or  down

..............        Forcedair

.................        250OC

.................         250OC

.........     8.75  in;  222.25    mm

.........     7.05  in;   179.07    mm

NetWeight    ..........................................        121bs;         5.45    kg

(Revised 2-1-73)        ©     1963,1967,1973  by varian

*`
Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    sam     carlos     /    california    94070



8160/3CX10,000A7

RADIO-FREQUENCY  LINEAR  AMPLIFIER

Grounded  Grid,  class-B

MAXIMUM  PIATINGS

DC  PLATE  VOLTAGE    .........     8000    VOLTS

DC  PLATE  CuRRENT  ..........          5.0    AMPERES

PLATE   DISSIPATION  ..........            12     KILOWATTS

GRID   DISSIPATION     ..........         500    WATTS

1.    Approximate  value.

2

TYPICAL  OPERATION,  Single-Tone  Conditions

DC   Plate  Voltage    ...........

Zero-Signal   DC  Plate  Current 1  .   .   .

Max-Signal   DC  Plate  Current   ....

Max-Signal   DC  Grid  Current     ....

Driving   Impedance     ..........

Plesonant  Load   Impedance  ......

Max-Signal   Driving  Power  ......

Peak  Envelope  Plate  Output  Power.
Power   Gain    .............    _    _

1540   w

24.2    kw

12dB

AUDIO-FREQUENCY  AMPLIFIER  OR

MODULATOR
Class  8,  Grid  Driven

MAXIMUM  RATINGS  (Per  Tube)

DC  PLATE  VOLTAGE   ......
DC   PLATE  CURPENT     ......

PLATE  DISSIPATION     ,.....

GRID   DISSIPATION     .......

1.    Approximate  value.

8000   VOLTS
5.0    AMPERES

12     KILOWATTS

500   WATTS

TYPICAL  OPERATION,  Two  Tubes,  Sinusoidal  Wave

DC  Plate  Voltage   ........
DC  Grid  Voltage     ........
Zero-Signal  DC  Plate  Current 1
Max-Signal  DC  Plate  Current  .
Max-Signal  DC  Grid  Current.   .
Driving  Power     ..........

7000      7000
00

1.20         1.20

7.50        10.0
1.50        2.06
315          560

Peak  AF  Driving  voltage(Per  Tube).             250          310    v
Load  Resistance,  Plate-to-Plate   ...          20001520   n
Max-Signal  plate  output  power     ...           35.6         47.7   kw

RADIO-FREQUENCY  LINEAR  AMPLIFIER
Carrier  Conditions,  Grounded-Grid

MAXIMUM  RATINGS

DC  PLATE  VOLTAGE   .......
DC  PLATE  CURRENT     .......
PLATE  DISSIPATION     .......

GRID   DISSIPATION    ........

1.   Approximate  value.
2.    Modulation  Crest  Conditions

8000   VOLTS
5.0    AMPERES
12     KILOWATTS

500    WATTS

TYPICAL  OPERATION

DC   Plate  Voltage    ........

DC   Grid  Voltage      ........

Zero-Signal  DC  Plate  Currentl
DC  Plate  Current     ........

DC   Grid  Current   .........

Driving   lmpedance2 .......
Peak  Driving  Voltage2  .....
Driving  Power     ..........
Plate  Output  Power   .......

RADio-FREOuENcy  rowER  AMPLIFIER oR
OSCILLATOR
Class-C,  Grounded-Grid

MAXIMUM  RATINGS

DC  PLATE  VOLTAGE
DC  PLATE  CURRENT
PLATE  DISSIPATION

GRID  DISSIPATION

8000    VOLTS
4.0    AMPERES
10    KILOWATTS

500   WATTS

TYPICAL  OPEF}ATloN

DC  Plate  Voltage   ....
DC  Plate  Current    ....
DC  Grid  Voltage     ....
DC  Grid  Current      ....
Peak  RF  Cathode  Voltage
Cathode  Driving  Power  1
Plate  Output  Power   .  .  .

1.    Approximate  value.

PLATE-MODULATED  RF  POWER  AMPLIFIER

MAXIMUM  BATINGS

DC  PLATE  VOLTAGE   .
DC  PLATE  CUPIRENT    .
PLATE  DISSIPATION     .

GRID   DISslf'ATION        .

1.    Approximate  value.

6500   VOLTS
3.0    AMPERES

6.5    KILOWATTS

500   WATTS

TYPICAL  OPEPATION

DC  Plate  Voltage   .  .
DC  Plate  Current    .  .
DC  Grid  Voltage     .   .
DC  Gridcurrent      .  .
Peak  RF  Grid  Voltage
Grid  Driving  Power  1.
Plate  Output  Power   .

NOTE:   TYPICAL  OPERATION  data  are  obtained  by  measurement  or  calculation  from  published  characteristic  curves.
Adjustment   of  the  rf  grid  voltage  to  obtain  the  specified   plate  current  at  the  specified  bias,  and  plate volt-
ages   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  current.  The  grid  current  which  results when the
desired  plate  current  is obtained  is  incidental  and varies from tube to tube.  These  current variations cause no
difficulty  so  long  as  the  circuit  maintains  the  correct  voltage  in  the  presence  Of  the  variations  in  current. 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.

-.1



MOC/IvrAVG   -   The   3CX10,000A7   must   be   oper-
ated  vertically  base  up  or  down.  The  tube  must
be   protected   from   severe   vibration   and   shock.

COOL/IVG   -   The    maximum    temperature    rating
for  the  external  surfaces  of  the  3CX10,000A7  is
250°C.  Sufficient  forced-air  cooling  must  be  pro-
vided  to  keep  the  temperature  of  the  anode  core
and  the  temperature  of  the  ceramic/metal  seals
below   250°C.  Tube   life   is  usually  prolonged  if
these   areas   are   maintained  at  temperatures  be-
low   this   maximum   rating.   Minimum   air-flow   re-

quirements    to    maintain    anode-core    and    seal
temperatures     below    225°C    with    an    inlet-air
temperature   of   50°C   are   tabulated   below.   The
use   of   these   air-flow   rates   through   the   recom-
mended  socket/chimney  and  tube  combination  in
the   base-to-anode   direction   provides   effective
cooling  of the  tube.

Plate **Dissipation
SEA  LEVEL 10,000  FEET

Air Flow
Pressure

i r F I ow
Pressure

(Watts)
Drop( Inches rop(Inches

`CFM\ of  Water) (CFM) of  Water)

4000 105 .24 154 .35
6000 178 .50 275 .80
8000 253 .90 370 1.45

10,000 345 1.4 500 2.30
12,000 483 2.25 710 3.40

** Since  the  power  dissipated  by  the  fi lament  is  about

750  watts  and  since  grid  dissipation  can,  under   some
circumstances, represent  another  500 watts,  al lowance
has   been   made   in   preparing  this  tabulation  for  an  ad-
ditional  1250 watts  dissipation.

IIVPUT   CIRCUIT   -   When   the   3CX10,000A7   Ls
operated  as  a  grounded-grid  rf  amplifier,  the  use
of  a  resonant  tank  in  the  cathode  circuit  is  rec-
ommended   in   order   to   obtain   greatest   linearity
and  power  output.  For best  results  with  a  single-
ended  amplifier  it  is  suggested  that  the  cathode
tank   circuit   operate   at   a   "Q"  of  two  of  more.

CLASS-C  OPERArJOIV   -   Although  specifically
designed   for  class-B  service,   the  3CXIO,000A7
may  be  operated  as  a  class-C  power  amplifier  or
oscillator  or  as  a  plate-modulated  radio-frequen-
cy  power  amplifier.

FILAMENT   OPERATION   -   The   rated   £±Lamlerit
voltage  for  the  3CX10,000A7  is  7.5  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  de-
viate  from  the  rated  value  by  more  than  plus  or
minus  five  percent.

8160/3CX10,000A7

INTERELECTRODE  CAPACITANCE   -rrhe
actual   internal   interelectrode   capacitance   of  a
tube  is  influenced  by  many  variables  in  most  ap-

plications,    such   as   stray   capacitance   to   the
chassis,  capacitance  added  by  the  socket  used,
stray   capacitance   between   tube   terminals,   and
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  elim-
inates any capacitance  reading to  "ground ''.  The
test   is  performed   on  a  cold  tube.   Other  factors
being   equal,   controlling   internal    tube   capaci-
tance   in  this  way  normally  assures   good  inter-
changeability   of   tubes   over   a   period   of   time,
even   when   the   tube   may   be   made   by  different
manufacturers.   The   capacitance   values   shown
in    the   manufacturer's   technical   data,   or   test
specifications,  normally  are  taken  in  accordance
with  Standard  RS-191.

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

HJGH   VOLTAGE   -   The   3CX10,000A7   operates
at  voltages  which  can  be  deadly,  and  the  equip-
ment   must   be   designed   properly   and   operating

precautions  must  be  followed.  Equipment  must  be
designed    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  the

primary   circuits   of   the   power   supplies   and   to
discharge  high-voltage  condensers  whenever  ac-
cess  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.

SPECIAL  APPLICATIONS   -   1£  it  ±s  dessired  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,   California,   94070,
for information  and  recommendations.

3



8160/3CX10,000A7

Dl MENsloN AL   DATA

DIM
lNCHES MIL LIMETEF`S

MIN. MAX. REF. MIN. MAX. REF

A 6.928 7050 17597 I 7907
a 0.855 0.895 2'.72 2549
C 0.720 0.760 18.29 I 9.30
D I .a96 I .936 4a.16 4917
E 3133 3J73 79.58 80.59
F 3.792 31832 9632 9733
H 0.188 4.77
J 0.'88 4.77
M 3.950 4.3cO Ice.33 '09.22
N 2.412 2.788 6' .26 70JBl
P &250 8.7sO 209.55 222-25
R 0.986 I    I.050 25.04 ..
S 3.412 5.7ca es.66 es?I
T 0`375 I-- 952

NOTES:

I.   FiEF: DIMENSIONS  AF€   FOF`

ZI
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The Eimac 3CX10,000H3 is an air-cooled, ceramic-metal power triode
designed  primarily  for  use  in  industrial  radio-frequency  heating  services.
Its  air-cooled anode is conservatively rated  at  10 kilowatts of plate dissipa-
tion.

Input  of  40  kilowatts  is  permissable  up  to  90  megacycles.  Plentiful
reserve emission is available from its  750 watt filament. The grid structure
is rated at 250 watts, making this tube an excellent choice for severe appli-
cations.

GENERAL   CHARACTERISTICS
ELECTRICAL

Filament :   Thoriated-Tungsten
Voltage          -        -
Curren t        -       -

Amplification  Factor     -       -

Min.     Nom.     Max.
7.5                     Volts

-    94                        1.04        Amps

20
Interelectrode Capacitances, Grounded Cathode

Grid-Filament-----
Plate-Filament    -       -
Grid-Plate     -        -        -

Frequency for Maximum Ratings

MECHANICAL

Base-------

48
-         -         -        1.2
-        -        -    30

Operating  position         -----

Cooling----.---

58       lJ,lJ,i
1.5      prlLf

38          IJ,lA£

90Mc

-----       See  outline

-       -Vertical,baseupordown
-----         Forced  Air

Maximum operating Temperature    ----------
Maximum Dimensions :

Height
Diameter      -

Netweight      -       -       -

-        -           250OC

-       See outline
-       See outHne
-         12  Pounds

RF   INDUSTRIAL   OSCILLATOR
Class-C  (Filtered  DC  Power  Supply)

MAXIMUM    RATINGS:
DC    PLATE   VOLTAGE   ----
DC    PLATE    CURRENT   ----
DC    GRID   VOLTAGE     ----
DC    GRID   CURRENT      ----
PLATE    INPUT   POWER           -          -          -
PLATE    DISSIPATION     ----

*Loa5ed   Conditions

10,000   VOLTS
4.0   AMPS

-1000   VOLTS
0.6   AMP
40KW
10KW

TYPICAL   OPERATI0N*

DCplatevoltage       -        -         -
DC  plate  current        -         -         -
DCGridvoltage        -         -         -
DC  Grid  current         -         -         -
Peak  Positive  Grid  Voltage     -
Driving   power  ----
Plate  Input  power     -         -         -
Plate  Dissipation          -          -          -
Plate output  power           -        -
Approximate  Load   Impedance

7000        9000 Volts
4.0             4.0 Amps

-670    -930Volts
.275          .430 Amps
340            390 Volts
260           570 Watts

28            36 kw
97kw

19             29  kw
720         1100  Ohms

NOTE:    "Typical    Operation"   data   are   obtained   by   calculation   from   published   characteristic  curves  and   confirmed   by   direct   tests.   No   allowance   for   circuit   losses,
either   input   or   output,   has   been   made.

(Effective  3-15-66)  Copyright   1966  by  Varian  Associates

EIMAC    division    of    varian    /    301     industrial    way    /    sam     carlos     /    california    94070
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3CX I O,000H3

A P P L I CAT I O N

ELECTRICAL

Filcimc7t£ - The rated filament voltage for the
3CXIO,000H3  is  7.5 volts.  Filament voltage,  as
measured  at the tube,  should be maintained  at
this value for consistent performance and maxi-
mum tube life. In no case should it be allowed to
vary from 7.5 volts by more than plus or minus
five percent.

Co7tt7.o! Gric! Opc7.atio7t - The grid current rat-
ing is  0.6  ampere dc.  This value  should not be
exceeded for more than very short periods such
as during tuning and over-current protection in
the grid circuit should be provided. Ordinarily it
will not be necessary to operate with more than
0.2 to 0.4 amp grid current to obtain reasonable
efficiency.   In   industrial  heating   service  with
varying loads, grid current should be monitored
continuously with a dc current meter. The max-
imum grid dissipation rating is 250 watts.

P!citc opcrfltio7t - Plate over-current protection
should   be   provided   to   remove   plate   voltage

quickly  in  the  event of  an  over-load  or  an  arc-
over  at  the  load.  In  addition  current  limiting
power  supply  resistors  should  be  used.  These
precautions  are  especially  important  in  indus-
trial service with its wide variations in loading.

Spark  gaps  from  plate  to  ground  should  be
used to prevent transient voltages from flashing
across the tube envelope during any fault condi-
tions.

High Frequency Operation-The 3CX10 ,000H3
is usable to 140 Mc. At this frequency, plate volt-
age  must  be  reduced  to  7000  volts  in  Class  C
service.

MECHANICAL

Mott7iti7tg -The 3CX10,OO0H3 must be mount-
ed  vertically,  either  base  up  or  down.  A  grid
flange is provided for bolting to  a grid  strap or
a  grid  deck.  Heavy  flexible  leads  are  provided
for the filament voltage connection.

Coo!i7tg  -  The  maximum  temperature  rating
for  the  external  surfaces  of  the  3CX10,000H3
is  250C'C.  Sufficient  forced-air  cooling  must  be
provided  to  keep  the  temperature  of  the  anode
core  and the  temperature of the ceramic-metal
seals   below   250°C.   Tube  life   is  usually  pro-
longed if these areas are maintained at temper-
atures  below  this  maximum  rating.  Minimum
air-flow  requirements   to  maintain   anode-core
and   seal  temperatures  below  225°C  with  an
inlet-air  temperature  of  50°C  are  tabulated.

Sea  Level 5000  Feet
P'ate**I)issipation

Air   Flow Pressure   Drop Air   Flow Pressure   Drop
Watts CFM Inches  Water CFM Inches  Water

4000 85 0.18 105 0.21

6000 145 0.38 175 0.46
8000 215 0.68 260 0.82

10,000 295 1.08 360 1.32

12,000 390 1.62 470 1.95
**Since   the   power   dissipated   by   the   filament   is   about   750   watts   and   since   grid

dissipation    can,    under    some    circumstances,    represent   another   25    watts,    allow-
ance    has    been    made    in    preparing   this   tabulation   for   an    additional    1000   watts
dissipation.

Additional stem cooling air must be provided.
10  CFM  of  air  directed  against  the  center fila-
ment contact 3/4 " below the outer filament con-
tact ring by  a  11/2"  I.D.  air duct  arranged  at  a
45°  angle  with  the  center line  of  the  tube will
provide adequate cooling.

Spcc€c!J AppJiccitio72 - If it is desired to operate
this tube under conditions widely different from
those given here, write to Power Grid Tube Div.,
Eimac, A Division of Varian Associates Inc., 301
Industrial Way,  San Carlos,  Calif.  for informa-
tion and recommendations.
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3CX10,000H3

U DIMENSION    DATA

Dl„ 2€F. MIN_ MAX.

A iE 6. 928 7. 0 50

rn

a 855 895
0 / ,875
f 3. 2SC)

„ .530 7 C'O

J ./25
r 4,425 4.445
4 5 , C) 3 a S.090
M 5.950 4. 300
N 2.412 2788
P 8250 8.750
Fi 8C)a 8GC)

_I_`
T .375
V, .250

E]! Z 2.coo
44 8,- 9.COO
40 390

AV07E'.  2EF. a/MS. 42£  FOE /NFO&-iv/17-/O~O~CyiZJ2£AVC)7-REc}'DFoeiivsp.fJURpOs€s.
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The  EIMAC  3CX15,000A3  is  an  air-cooled,   ceramic/metal  power  tri-
ode  designed  primarily  for  use  as  a  power  oscillator  in  industrial  radio
frequency  heating  applications.  It  is  also  recommended  for  use  as  a

grounded  grid  FM  amplifier,  as  a  conventional  plate-modulated  amplifier,
or  as  a  linear  amplifier.  The  one  kilowatt  filament  and  rugged  500  watt

grid  structure  make  this  tube  especially  suitable  for  heavy  duty  service.

GENERAL    CHARACTERISTICS  1

ELECTRICAL

Filament:  Thoriated-Tungsten

Voltage-------------
Current, at 6.3 volts    ---------

Amplification Factor ----------

Interelectrode Capacitance (Grounded  Cathode)2

Grid-Filament-----------
Plate-Filament, max .---------
Grid-Plate-------------

Frequency for Maximum Ratings    ------

MECHANICAL

Dimensions

Height

6.3V±0.3     V

160A
20

8.5  in  (216  mm)
Diameter ---------------------         7.0 in (178 mm)

Netweight ------------------- I--           12lb(5.54kg)
Operating position   ----------------    Vertical, base up or down
Recommended socket    -----------------         F,IMAC  SK-1300
Recommended Chimney -----------------         EIMAC  SK-1306

Maximum  Operating  Temperatures

Ceramic-to-Metal  Seals 250 0 C
Anode core  ---------------------               250 ° C

Cooling -----------------------           Forced Air
Base-----------------------Coaxial

(Revised7-1-69)       ©        1964,1969  byvarian Printed  in U.S.A.



3CX15, 000A3

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  Div-
ision  of  Varian  should  be  consulted  before  using  this  information  for  final  equipment  de-
sign.

Capacitance  values  for a  cold  tube  as  measured  in  a  special  shielded  fixture.

Adjust to  give  specified  zero-signal  DC  plate  current.

APPLICATloN

FJLAA/EIvr   -   The    rated    filament    voltage   for   the
3CX15,000A3    is    6.3    volts.    Filament    voltage,    as
measured  at  the  socket,  should  be  maintained  at  6.3
volts   plus  or  minus  0.3  volts   for  long  tube  life  and
consistent   performance.

GRJD  OPERArJOIV   -   A  recommended  maximum   grid
current   is   1.0   Adc,   This   value   should   not   be   exo
ceeded   for   more   than   very   short   periods   such   as
during  tuning.  Over-current  protection  in  the  grid  cir-
cuit  should  be provided.  Ordinarily  it will  not be  nec-
essary   to  operate  with  more   than  0.4   to  0.6   A   grid
current  to  obtain  reasonable  efficiency.   In  industrial
heating    service    with    varying   loads,    grid    current
should   be  monitored  continuously  with  a  DC  current
meter.   The  absolute  maximum  grid  dissipation  rating
is   500  watts.

PLA7`E     OPERAr/OIV   `-   Absolute     maximum    plate
voltage  rating  of  8  kv  and  maximum  plate  current  of
6.0  A  should  not  be  applied  simultaneously  as  rated
plate   dissipation  may  be  exceeded£   When  used  as  a
plate   modulated  RF`   amplifier,   absolute  maximum  in-
put   is   reduced   to   6500   V  at   5``0   Adc.   Plate   over-
current  protection  should  be  provided  to  remove  plate
voltage  quickly  in   the  event  of  an  overaload  or  an
arcrover   at   the   load`   In   addition,   current   limiting
power  supply   resistors   should   be  used.   These  pre-
cautions   are   especially   important   in   industrial   ser-
vice  having  wide  variations  in  plate  current  loading.

Spark   gaps   from  plate   to   ground   should   be   used   to

prevent  transient  voltages   from   flashing  across  the
tube  envelope  during any  fault conditions,

HIGH  FREQUENCY  OPERATION    -   The 3CXL5,OOO-
A3  is   usable  to   140  MHz.   At  this   frequency,   abso-
lute  maximum  plate  voltage  must  be  reduced  to  7000
Vdc   A,  8,  or  C  service.  For  plate-modulated  appli-
cation  at  140  MHz,  absolute  maximum  plate  voltage
is   reduced  to  5500  Vdc.

COOL/IVG   -   Forced-air   cooling  is   required  to  ade-

quately   maintain   the   rated   ceramic/metal   seal   and
anode   temperature   at   250°  C   or   below.   The   table
lists   minimum  air®flow  requirements  to  maintain  tube
temperatures  at 225 a C  in 40 ° C  ambient air using the
E"AC   SK-1300   soc.ket   and   SKol306   chimney.   Air-
f low  in  the  baseeto®anode  direction  is  recommended;
reverse  air-flow  may  be  used,  but  users  should  cone
tact   the  nearest  Varian  Field  Office  or  EIMAC  Div-
ision   of   Varian,   San   Carlos,   California   94070,   for
specific   recommendationsS

MINIMUM  AIR-FLOW  REQUIREMENTS

*Plate  Dissipation             Air-Flow            Pressure  Drop

(kw)                                 (CFM)               (Inches  water)

*An  additional  1500  watts  has  been  included  in  preo

paring   this   tabulation   to   compensate   for   grid   and
f ilament   power.



ft    RF   POWER   AMPLIFIER   0R  0SILLATOR

INI)USTRIAL

class  C  Telegraphy or  FM  Telephony
(Key  Down  Conditions)

ABSOLUTE  MAXI MUM  RATINGS

DCPLATEVOLTAGE  -------        8000     V
DCPLATECURRENT   -------           6.0     A
PLATEDISSIPATION   -------             15      kw
GRIDDISSIPATION     -------           500      W

F`F    POWEFZ   AMPLIFIEF`   PLATE-MODULATED

Class C

ABSOLUTE  MAX I MUM  RATINGS

DCPLATEVOLTAGE  ---~   ---        6500     V
DCPLATECURRENT   ----   ~   --            5.0     A
PLATEDISSIPATION   -------             10      kw
GFZIDDISSIPATION      -------            500      W

a        F}F   LINEAF`   AMPLIFIER

Class AB or  8

ABSOLUTE  MAXI MUM  RATINGS

DC  PLATE  VOLTAGE  -
DC  PLATE  CURRENT  -
PLATE  DISSIPATION   -
GRID  DISSIPATION

RANGE   VALUES    FOR    EOUIPMENT    DESIGN

Filament:  Current,  at 6.3  volts

lnterelectrode  Capacitances 2

3CX15,000A3

TYPICAL  OPERATING  CONDITloNS

DC Plate Voltage  -----  ~  -  -  -
DC plate Current   --------
DC Grid Voltage   --------
DC Grid Current   -  -  -  ~  -  -  ~  -
Peak RF Grid voltage      ------
Driving power  ------  ~  -  -
P late ` I nput power  --------
Plate Dissipation  --------
Plate output power    -------
Resonant  Load  Impedance   -----

TYPICAL  OPERATING  CONDITIONS

DC Plate Voltage ~   -   -
DC Plate Current  -   -  -
DC  Grid Voltage   -   -   -
DC  Grid Current   _   _   _
Driving Power  ----
Plate outputpower    --

TYPICAL  OPERATING  CONDITIONS
Class A82

DC Plate Voltage -   -
DC Grid Voltage   -   -   -
Zero-Sig Plate  Current3  -
Max-Sig  DC  Plate  Current
Max~Sig  DC  Grid  Current
PeakRFGridvoltage      -
Driving Power  -   -   -
plate outputpower    -
Resonant Load  Impedance

Grid-Filament    -------------  _  _  _  _  _  _  _  _
Plate-Filament  ---------------  _  -  _  _  _  _
Grid-Plate----------------------



-a 3CX15.000A3

•  vJ, 'yf~ / .1) 3 *1_ a.i i.i. -----I-.                  <..                   i                   y,Jo.                   i (- i:  i  :  :
1

--±! i,-,.§,.i .r: :---
EIMAC  3CX15,OO0A3

+  i-r€':-:; `     ~Liii,         - `?

`'. _fcot

(

01`'L+(-i-
Ii\,.     - `     ^     ,T.

ira+
i.b'''a

i= TYPICALCONSTANTCURRENT-
2.0 Ti.-,- I++ •(¢6

a       )rf          .a~--i      y,-i-(~ <      I      _     .      : •+ii+ CHARACTERISTICS
+ ?  (~lrr   : a j.

i -PLJ\TE  CUFtRENT -AMPERES
?

3`-y:i '=--I,i-
f- i    ,   ^^y i+ +-3

---GRID  CuRRENT -AMPERES |L
`

i o2.t          \,(-r^-T-.,i.-+---

iii-oi
i-++

i

-L

i- --.i
fr

* 0

L
I, _I-I :I i i .

\-,--a-----

?

` - - -_

+++

(

v_~rrrr~n.` « + rr~ ~  1-3( - .-
i

i-. A  1=::-325,

ii

2o.±iji~:,i,iin
1

•?,

wh

? 1

i             ^     a      '      ; ; _±=
===iri?

•i rIA:`?TT~ •,i¢
r_i: i•1`T;

.   a  '0   .
1

-
i

•yL\++i i:„L~<`:wr:•-`+-i;~ •r ii

?

-   --`,,-rfu •- -i-  -?
`     gr5.    .

-
L-- i-

^   , ,* i-Fh - •+--
--i

+J!

ii ir-y-i

+`'T -,"   4   -a  .
i i.

Ji'-
+                     ^iy~

:  :  i ---
i

+              ,^1.

_ :i: +. `J

345 6                         7                          8                         9                      10

D'MENsroN   OATA

REF NOM. M'N. N'AX.

A 6.928 7. 050
8 .855 .895
C .720 .760
D I . 896 I  .936
E 3133 3. '73
F 3. 792 3.832
H .188

J .188

M 3.950 4. 300
N 2.412 2.788
P 8. 250 8.7cO
R .986 I . 050
S 3.412 3.788
T .37S
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TEcriNI€AL   DATA

3CX15,000A7

HIGH-MU

POWER   TRloI)E

The  EIMAC  3CX15,000A7  is  a  ceramic/metal  power  triode  intended  for
use   as  a  zero-bias  Class  8  rf  amplifier  or  Class  C  power  amplifier  or
oscillator.  Class  8  operation  with  zero  grid  bias  offers  circuit  simplicity
by   eliminating  the   bias   supply.   In  addition,   grounded-grid   operation  is
attractive   since  a  power  gain  as  high  as  twenty  times  can  be  obtained
with  the  3CX15,000A7.

GENERAL  CHARACTERISTICS1

ELECTRICAL

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

Current,  at  6.3  volts   .....
..........          6.3±0.3    V

160A
Amplification  Factor (Average):     ..............
Direct lnterelectrode  Capacitance  (grounded cathode) 2
Cin.,.,,,,,,,,,®,,,,,,,,,,,,®,,,,,

200

56pF
Cout    ................................                        0.2    pF

n            Dir:c¥Iit.e;e.I:c.tr.oL: a;;a.cit;ric.e.(.gr.oL:d.ed.g;i;).2
Cin.............,..,,.,,,.,,,,.

36pF

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

56pF
36pF

0.2   pF

110   MHz

1.   Characteristics  and  operating values  are  based  upon  performance tests.  These  f igures  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 f inal  equipment design.

2.   Capacitance  values  are  for  a   cold  tube  as measured  in  a  special  shielded f ixture  in  accordance with  Electronic
Industries Association  Standard  RS-191.

MECHANICAL

Maximum  Overall Dimensions:
Length.............

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

Net  Weight   ............
Operating Position   .........
Maximum  Operating Temperature :

Ceramic/Metal Seals  ......
Anode  Core  ............

(Effective 4-15-71)    ©    by varian

...       8.75in;     222.3    mm

..        7.05in;     179.1    mm

12lb;          5.5   kg

.  Vertical  base  up or down

.....       250OC

.....       250OC

Printed  in  U.S.A.

EIMAC    division    of   vaTian    /    301     industrial    way    /    san    carlos    /    california    94070



3CX15,000A7

Cooling    ..................................................    Forced  air

Base............................,.........................Coaxial

Recommended  Air  System  Socket   ............................    SK-1300  or  SK-1320
Recommended  Air  Chimney  ........................................  SK-1306

RADIO  FREQUENCY  LINEAR  AMPLIFIER

CATHODE  DRIVEN
Class  AB

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE   ......

DC  PLATE  CuRF`ENT     ......

PLATE  D I SS I PAT I ON     ......

GRID   DISSIPATION         ......

1.   Approximate  values.

8000   VOLTS

6.0    AMPERES

15,000   WATTS

500   WATTS

TYPICAL  OPERATION   (Frequencies  to  110  MHz)
C lass A82

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

Grid  Voltage    ...............

Zero-Signal   Plate  Currentl .......
Single-Tone  Plate  Current2   ......
Single-Tone  Grid  Current 1  .......
Driving   Power  1  ..............

Plate  Dissipation    ............

Single-Tone  Plate  Output  Power   .  .   .
F}esonant  Load   Impedance  .......
Drive  Impedance

2.    Adjust  to  obtain  specif ied  value.

RADIO  FREQUENCY  POWER  AMPLIFIER  0R

OSCILLATOR    Class  C  Telegraphy  or  FM  Telephony
Grid  Driven

ABSOLUTE  MAXIMUM  PIATINGS

DC  PLATE  VOLTAGE

DC  GRID  VOLTAGE

DC  PLATE  CURRENT

PLATE  DISSIPATION

GFuD   DISSIPATION

8000   VOLTS
-500    VOLTS

5.0    AMPERES

15,000   WATTS

500   WATTS

TYPICAL  OPERATION   (Frequencies  to  110  MHz)

plate  Voltage      ....................

Grid   Voltage    .....................

Plate  Current   .....................

Grid   Current  1  .....................

Peak  rf  Grid  Voltage 1 ................

Calculated   Driving   Power 1.............
Plate   Input   Power    ..................

Plate  Dissipation    ..................

Plate  Output  Power    .................
Resonant  Load  Impedance   .............
1.    Approximate  value.

NOTE:    lYPICAL   OPERATION   data   are  obtained  by  measurement  or  calculation   from  published  characteristic  curves.
Adjustment  of  the  rf  grid  voltage  to  obtain  the  specified  plate  current  at  the  specified  bias,  and  plate volt-
ages   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  current.  The  grid  current which  results when  the
desired  plate  current  is  obtained  is  incidental  and  varies  from  tube  to  tube.  These  current  variations  cause  no
difficulty   so  long  as  the  circuit  maintains  the  correct  voltage   in  the  presence  of  the  variations  in  current.  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  DESICN

Heater:  Current  at  6.3  volts    ................................

Cathode  Warmup  Time    ....................................

Interelectrode  Capacitances (grounded  grid)1
Cin.......,......................................

Cout.............................................

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

Interelectrode  Capacitances  (grounded  cathode) 1
Cin..............................................

Cout     ......................   a    .    a    a    ....   a   a   .............

Cgp..............................................

50.0       62.0    pF
0.3   pF

32.0       40.0   pF

1.    Capacitance  values   are  for  a   cold  tube   as   measured  in  a  shielded  fixture  in  accordance  with    Electronic  Indus-
tries  Association  Standard  RS-191.
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3CX15,000A7

APPLICATION

MOUNTING  &  SOCKETING   -   The  3CXL5,000AL7
must  be   operated  vertically,  base   up   or  down,
and  should  be  protected  from  severe  shock   and
vibration.    The    use    of   an    EIMAC   air-system
socket   is   recommended.   F`or   grid-driven   appli-
cations,  the  SK-1300  is  used;  for  cathode-driven
circuits,   the   SK-1320   should   be   used,   as   the

grid  is  grounded  to the  socket  frame  in this  unit.
The    SK-1306   air   chimney   is   designed    to   fit
around  the  tube's  anode  cooler  and  mount  with
either  socket.

COOLJIVG   -   The    maximum   temperature   rating
for  the  external  surfaces  of the  3CX15,000A7  is
250°C.    Sufficient    forced-air    cooling    must   be

provided    to   maintain    the   temperature    of   the
anode  core  and  the  ceramic/metal  seals  below
250°C.  Tube  life  is  usually  prolonged   if  these
areas    are    maintained    at   temperatures   below
the   maximum   rating.   Minimum   air   flow  require-
ments  (for  air  flowing  in  a  base-to-anode  direc-
tion)  to  maintain  anode  core  and  seal  tempera-
tures  below  225°C  with  an  inlet-air  temperature
of  50°C  are  tabulated  below.  The  use  of  these
air-flow  rates  through  the  recommended  socket/
chimney     combination     will     provide    effective
cooling  of  the  tube.  Air  flow  should  be  applied
before  or  simultaneously  with  the  application  of
electrode  voltages   (including  the  filament)  and
should  normally  be  maintained  for  a  short  period
of  time  after  all  voltages  are  removed  to  allow
for  tube  cool-down.

AnodeDiss.

SEA   LEVEL 10,000  FEET

A i r  F I ow Approx.Press. A i r  F I ow Approx.Press.

(watts)  J€ (cfm) drop  (ln.H20) (cfm) drop(ln.H20)

5,000 242 0.8 350 1.3

7,500 325 1.7 470 2.4
10, 000 475 2.8 690 4.1

12,500 640 4.3 930 6.3
15, 000 840 6.2 1220 9.7

t' Since  the   power  dissipated  by the  filament  is about

1000  watts,   and   since  the   grid  dissipation   can  re-
present another  500 watts,  allowance has been  made
in   preparing  this  tabulation   for   an   additional   1500
watts  of dissipation.

F`ILAMENT   OPERATION    -   Tt\e  rated  £±\ameat
voltage  for  the  3CX15,000A7  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
deviate  from  the  rated  value  by  more  than  plus
or  minus  five  percent.

JIVPUr   CJRCUJr   -   When   the   3CX15,000A7   is
operated  as  a  ground-grid  rf  amplifier, the  use  of
a  resonant  tank  in  the  cathode  circuit  is  recom-
mended  in  order  to  obtain  greatest  linearity  and

power   output.   F`or   best   results   with   a   single-
ended  amplifier,  it  is  suggested  that  the  cathode
tank   circuit   operate   at   a   "Q"   of  two  or  more.

CLASS-C   OPERATJOIV   -   Although   specifically
designed  for  Class-B  service,  the  3CX15,000A7
may  be  operated  as  a  Class-C  power  amplifier  or
oscillator.   The   zero-bias   characteristic   of  the
3CX15,000A7    can    be    used    to    advantage    in
Class-C   amplifiers   by  employing  only  grid-leak
bias.  If  driving  power  fails,  plate  dissipation  is
then kept to a  low value because the tube  will be
operating  at   the   normal  static   zero-bias  condi-
tions ,

INTERELECTRODE   CAPACITANCE  -T:tle
actual   internal   interelectrode   capacitance   of  a
tube   is   influenced   by   many   variables   in  most
applications,  such  as   stray  capacitance  to  the
chassis,  capacitance  added  by  the  socket  used,
stray   capacitance   between  tube   terminals,   and
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.   Cither
factors   being   equal,   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   manufacturer's  technical  data,  or
test   specifications,   normally   are   taken   in  ac-
cordance with  Standard  RS-191.

The    equipment   designer    is   therefore   cau-
tioned  to  make  allowance  for  the  actual  capaci-
tance  values  which  will  exist  in  any  normal  ap-
plication.   Measurements   should   be   taken  with
the socket and  mounting which represent approxi-
mate    final    layout    if   capacitance    values   are
highly significant  in the  design.

HJGH   VOLTAGE   -   The   3CX15,000A7   operates
at  voltages  which  can  be  deadly,  and  the  equip-
ment   must   be   designed   properly   and   operating
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3CX15,OO0A7

precautions   must   be   followedo   Equipment   must
be  designed  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  the

primary   circuits   of   the   power   supplies   and  to
discharge     high-voltage     condensers    whenever
access    doors    are    opened.   Interlock   switches
must   not   be   bypassed   or   "cheated"   to  allow

.-.
operation   with   access   doors   open.   Always   re-
member that  HIGH  VOLTAGE  CAN  KILL.

SPECIAL    APPLICATIONS   -   1£    it    ±s   desired
to   operate   this   tube   under   conditions   widely
different  from  those   given  here,  write  to  Power
Grid  Tube  Division,  EIMAC  Division  of  Varian,
301   Industrial  Way,   San  Carlos,   CA   94070,  for
information  and  recommendations.



DIMENsloNAL   DATA

DIM.
INCHES MILLIMETEF3S

MIN. MAX. REF MIN. MAX. BEF.

A 6,928 7.050 175.97 179.07 -
8 0.855 0.895 2 I .72 22.73
C 0.720 0.760 I 8 . 29 [9.30

D I.896 I.936 - 48. 16 49.17

E 3.133 3.173 79.58 80.59
F 3.792 3.832 - 96.32 98.86
H 0.188 4.78
11 0.188 4.78 - -
M 3.950 4.BOO loo.33 log.22
N 2.412 2.788 6 I . 26 70.82
P 8.250 8.750 209.55 222.25
R 0.986 I .050 25.04 26.67 -
S 3.412 3.788 - 86.66 96.22 -
T 0.375 9.53 -

3CX15,000A7
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TECHNICAL    DATA

The  EIMAC  3CX15,000H3  is  an  air-cooled,  ceramic-metal  power
triode  designed  primarily  for  use  in  industrial  radio-frequency  heating
services. Its air-cooled anode is rated at  15 kilowatts of plate dissipation.

Full ratings apply up to 90 megacycles. Plentiful reserve emission is
available from its one kilowatt filament. The grid structure is rated at 500
watts making this tube an excellent choice for severe application.

GENERAL   CHARACTERISTICS
ELECTRICAL

Filament :  Thoriated-Tungsten
Voltage          -        -        -
Current         -       -       .

Amplification  Factor -       -

152

Nom.
6.3

20

Volts
172           amps

Interelectrode Capacitances, Grounded Cathode Connection :
Grid-Filament----50
Plate-Filament
Grid-Plate     -

1.3
--30

Frequency for Maximum Ratings  -

MECHANICAL

Base

60
1.6

38

90

1111111111

`&:,.„...-_

E

-       -       -       See  outhine

Operating  position         ------------      Vertical, base up or down

Cooling-----------

Maximum operating Temperatures -----

Maximum Dimensions :
Height----------
Diameter---------

Netweight     -       -      -

-------         Forced  Air

--------           250OC

-------       See outline
-------       See outline

-------          13  Pounds

THESE   SPECIFICATloNS   ARE   BASED   0N    DATA   APPLICABLE   AT   PRINTING   DATE.   SINCE   EIMAC   HAS   A   POLICY

0F    CONTINUING     PRODUCT     IMPROVEMENT,    SPECIFICATloNS    ARE    SUBJECT    T0    CHANGE    WITHOUT    NOTICE.

(Effective  4-1-66)  ©  1966   Varian Printed   in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    sam    carlos    /    california    94070



3CX]5,000H3

RF   INDUSTRIAL   OSCILl.ATOR
Class-C  (Filtered  DC  Power  Supply)

MAXIMUM   RATINGS:

DC    PLATE   VOLTAGE   .

DC    PLATE   CURRENT   .

DC   GRID    VOLTAGE    .
DC   GRID   CURRENT      .

PLATE   INPUT   POWER
PLATE    DISSIPATION    .

12'000  Volts
6.0 Amps

-1000 Volts
I.0 Amps
60kw
15kw

TYPICAL   OPERATION*
DCplatevoltage       -        --
DC  plate  current        -        -        -
DCGridvoltage        -        -        -
DC Grid   current        -        -        -
Peak  Positive  Grid  Voltage     -
Driving   power  ----
Platelnputpower    ---
PlateDissipation         -         --
Plate  output  power          -        -
Approximate  Load  Impedance
*Loaded  Conditions

700010,000 Volts

_6668    _8568 €#sS
660           542  rnA
440           400 Volts
660           650 Watts

42             50 kw
12             8.8  kw
30         4].2  kw

600         1025  Ohms

Notecircu '`TYPICAL  OPERATION"  data  are  obtained  by  calculation  from  published  characteristic  curves.  No  allowance  fortlosseshasbeenmade.

A P P L I CAT I O N

ELECTRICAL
Filament

For the 3CX15,000H3 the rated filament volt-
age is  6.3  volts.  Filament voltage,  as measured
at the socket, should be maintained at 6.3 volts
plus or minus five percent for long tube life and
consistent  performance.  Maximum  life  will be
obtained by operation at minus 5 percent.

Conli.ol Grid Operation
The grid current rating is one ampere dc. This

value should not be exceeded for more than very
short   periods   such   as   during   tuning.   Over-
current protection in the grid circuit should be
provided.  Ordinarily it will not be necessary  to
operate with more than 0.4 to 0.6 amperes grid
current to obtain reasonable efficiency. In indus-
trial  heating  service  with  varying  loads,  grid
current should be monitored continuously with
a dc current meter. The maximum grid dissipa-
tion rating is 500 watts.

p,akea££ELe:#E:Tatevo]tageratfngof]2,ooovo]ts

and maximum plate current of 6.0 amps should
not be applied simultaneously as rated plate dis-
sipation may be exceeded.

Plate  over-current  protection  should  be  pro-
vided  to  remove  plate  voltage  quickly  in  the
event of an over-load or an arc-over at the load.
In addition current limiting power supply resis-
tors should be used. These precautions are espe-
cially  important  in  industrial  service  with  its
wide variations in loading.

Spark  gaps  from  plate  to  ground  should  be
used to prevent transient voltages from flashing
across the tube envelope during any fault condi-
tions.

MECHANICAL
Moun,ing

The  3CX15,000H3  must  be  mounted  verti-
cally,  either  base  up  or  down.  A  grid  contact

2

flange is provided for bolting to a strap or a grid
deck.  Heavy  flexible  leads  are  provided  for  ap-
plying the filament voltage.

Cooling
The  maximum  temperature  rating  for  the

3CX15,000H3   is   250°C.   Sufficient   forced-air
circulation must be provided to keep the temper-
ature of the anode at the base of the cooling fins
and the temperature of the ceramic-metal seals
below 250°C. Air-flow requirements to maintain
seal temperature at 225°C in 50°C ambient air
are  tabulated  below   (for  operation  below  30
megacycles.)

MINIMUM   AIR   FLOW    REQUIREMENTS
(Anode-to-Base  Air Flow)

Sea  Level 5000  Feet
Plate.Dissipation

Air  Flow Pressiire  Drop Air  Flow Pressure  Drop
watts CFM inches  water CFM incties  water

7500 361 1.63 433 1.96
10,000 606 3.26 728 3.92
15,000 1260 10.00 1510 12.00

*Since   the   power   dissipated   by   the   fHament   represents
about    1100   watts   and   since   grid   dissipation   can,   under
some   conditions   represent   another   500   watts,   allowance
has   been   made   in   preparing   this   tabulation   for   an   addi-
tional   1600  watts.

Additional stem cooling air must be provided,
16  CFM  of  air  directed  against  the  center fila-
ment contact ring 1/2" below the outer filament
contact ring by a 11/2 " I.D. air duct aITanged at
a 45°  angle with the center line of the tube will
provide   adequate   coohing   for   maximum   fre-
quency of 30 MHz,  50°C  ambient, and 5000 ft.
altitude.

SP:fcE±at`±£EE!:±Cr:'£°tnooperatethistubeunderCon-

ditions  widely  different  from  those  given here,
write to Power Grid Product Manager,  EIMAC,
Division  of  Varian,  301   Industrial  Way,   Sam
Carlos,  California  94070,  for  information  and
recommendations.
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DIN. MIN. MAX.      |      REF

A    I    6.928 7.CcO   I

B .855   I       .895
D

1

I.875
E 3 .230 3.270 3.2sO
F - 5090
H .530 •700
J .125

K 4.425 4 , 44 5
N 3J9sO 4.3cO
N 2.,12 2.7cO
P e.2sO 8.7sO
R .TOO .eco
T .375
V .250
Z 2.OcO

AA a.5cO 9 .OcO
AD .390

I
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The   EIMAC  3CX20,000A3  is  a  ceramic  insulated  power  triode   for  in-
dustrial  oscillator  or   general  communications  service.   It  is  recommended
for  Class  C  amplifier  service,  or  Class  8  radio  frequency  and  audio  fre-

quency  amplifier use.

GENERAL  CHARACTERISTICSI

ELECTRICAL

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

Current,  at  10.0  volts    ...................

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

Cout..............................

Cgp...............................

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

10.0  ±  0.5    V

160A

70.0   pF
2.3   pF

43.0   pF

90   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  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  ac-
cordance  with  Electronic  Industries  Association  Standard  F`S-191.

MECHANICAL

Overall  Dimensions:
Length...............

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

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

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

Ceramic/Metal  Seals  ......
Anode  Core  ............

10.00  in;  254.0   mm

8.00  in;  203.0   mm

19.51b;        8.8    kg

......     Vertical

......           250OC

......           250OC

Cooling    ...................................................    Forced  air

Base,,,,,,,,,,,.......

Recommended  Air System  Socket

(Effective  4-15-71)     ©     by  varian

Coaxial
SK-1300

Printed  in  U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san    carlos    /    california    94070



3CX20,000A3

RADIO  FREQUENCY  LINEAR  AMPLIFIER
GRID  DRIVEN     ClassABor  B

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE
DC  GBID  VOLTAGE
DC  PLATE  CURPENT
PLATE  DISSIPATION

GF`lD   DISSIPATION

8000   VOLTS
-2000   VOLTS

8.0   AMPEBES
20.0    KILOWATTS
750   WATTS

TYPICAL  OPEFiATION    Class  A82,  Grid  Driven,   Peak
Envelope  or  Modulation  Crest  Conditions

PlateVoltage     ..............        6500       7500    Vdc
GridVoltagel ...............- 320         -380    Vdc

Zero-Signal   Plate  Current   ...,
Single-Tone  Plate  Current  ...,
Single-Tone  Grid  Current 2 ....
Peak  rf  Grid  Voltage2......,
Driving  Power ...........,

Plate  Dissipation    ........,

Single-Tone  Plate  Output  Power
Besonant  Load  Impedance  .   .   .

1.    Adjust  to  specif ied  zero-signal  dc  plate  current.
2.    Approximate  value.

RADIO  FREQUENCY  POWER  AMPLIFIER  OR

OSCILLATOR   Class  C  Telegraphy,  Industrial
Osci llator  (Key-Down  Conditions)

ABSOLUTE  MAXIMUM  F`ATINGS

DC  PLATE  VOLTAGE   ..........

DC  GRID  VOLTAGE  ...........

DC   GRID   CUPRENT    ...........

DC  PLATE  CUF}RENT     ..........

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

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

12,000   VOLTS
-2000   VOLTS

1.5    AMPEF}ES

8.0    AMPEF`ES

20.0    KILOWATTS

750   WATTS

TYPICAL  OPERATION

Plate  Voltage     ........
Grid  Voltage    .........
Plate  Current  .........
Grid   F}esistor   .........

Grid  Current  1 .........
Peak  rf   Grid  Voltage 1....
Calculated  Driving  Powerl
Plate  Input  Power   ......
Plate  Dissipation    ......
Plate  Output  Power   ....,
Flesonant  Load  Impedance  .

1.    Approximate value.

7500
-800
8.0
575
1.4

1200
1670
60.0

9.0
51.0

480.0

PLATE  MODULATED  FtADIO  FREQUENCY  POWER
AMPLIFIER-GRID  DRIVEN     Class  C  Telephony
(Carrier  Conditions)

ABSOLUTE  MAXIMUM  FiATINGS

DC  PLATE  VOLTAGE
DC  PLATE  CURRENT  .
PLATE  DISSIPATION1.

GRID  DISSIPATION2  .

6500   VOLTS
5.5    AMPEPIES

13.0    KILOWATTS

750    WATTS

1.    Corresponds  to  20 kw at  100% sine-wave modulation.
2.    Average,  with  or  without  modulation.

TYPI GAL  OPEF}ATI ON

Plate  Voltage  ........
Grid  Voltage   ........
Plate  Current  ........
Grid  Currentl  ........
Peak  rf  Grid  Voltagel.  .  .
Calculated  Driving  Power
Plate  Input  Power   ,....
Plate  Dissipation   .....
Plate  Output  Power   ....
Resonant  Load  Impedance

1.    Approximate  value.

AUDIO  FREQUENCY  POWER  AMPLIFIER  0R
MODULATOR  Class  AB,  GI.id  Driven
(Sinusoidal  Wave)

ABSOLUTE  MAXIMUM  RATINGS  (per  tube)

DC  PLATE  VOLTAGE
DC  PLATE  CUPRENT
PLATE  DISSIPATION

GRID  DISSIPATION

8000    VOLTS
8.0   AMPERES

20.0    KILOWATTS
750    WATTS

TYPICAL  OPERATION   (Two  Tubes)

plate  Voltage ....................        7500    Vdc

Grid  Voltagel/3  ..................- 380    Vdc

2

Zero-Signal  Plate  Current  ....
Max.  Signal   Plate  Current  ..,.
Max.  Signal  Grid  Currentl  ....
Peak  af  Grid  Voltage2  ......
Driving  Power     ...........
Max.  Signal  Plate  Dissipation   .
Plate  Output  Power   ........
Load  Resistance  (plate to  plate)

1.    Approximate  value.
2.    Per  Tube.
3.   Adjust to  give  stated zero-signal  plate  current.
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NOTE:    TYPICAL   OPERATION   data   are   obtained   by   measurement   or   calculation   from  published  characteristic  curves  .
Adjustment  of the  rf  grid  voltage  to obtain  the  specified  plate  current  at  the  specified  bias,  and  plate voltages
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  current.  The  grid  current  which  results  when  the de-
sired   plate   current   is  obtained   is   incidental   and  varies   from  tube  to tube.  These  current  variations  cause  no
difficulty   so   long  as  the   circuit  maintains  the   correct  voltage  in  the  presence  of the  variations  in  current. If
grid   bias   is  obtained   principally   by  means  of  a  grid  resistor,  the  resistor  must  be   adjustable  to  obtain  the  re-
quired  bias  voltage  when  the  correct  rf  grid  voltage  is  applied.

RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Heater:  Current  at  10.0  volts     ...................

Interelectrode  Capacitancesl  (grounded  cathode  connection)
Cin..................................

Cout
Cgp.

152         168   A

65.0       75.0   pF

2.00      2.60   pF
38.0       48.0   pF

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

APPLICATloN

MECHANICAL

COOLJIVG   -   The  maximum  temperature  rating  for
the    external   surfaces    of   the   3CX20,000A3   is
250°C.  Sufficient forced-air flow  must be  provided
to  keep  the  temperature  of  the  anode  at  the  base
of   the   cooling   fins   and   the   temperature   of  the
ceramic/metal  seals   below   250°C.   Air   flow  re-

quirements  to  maintain  core  temperature  at  225°C
in  50°C  ambient  air  are  tabulated  below.  These
data  are  for  air  flowing  in  the  base-to-anode  di-
rection,  and  the  pressure  drop  figures  shown  are
for the tube/socket/chimney combination.

BASE-TO-ANODE  AIR  FLOW

Sea  Level 10,OcO  Feet

Plate  *

Air  Flow

Pressure
Air  Flow

Pressure
Dissipa-

.Drop  ln.
Drop  ln.

tion(watts) (CFM) H20 (CFM) H20

1 0, 000 320 1,0 464 1.6

15,000 625 3.0 910 4.4

20,000 1010 6.0 1475 8.7

ft

* Since the  power dissipated by the filament  represents

about   1680  watts  and  since  the  grid  dissipation  can,
under   some   conditions,   represent   another   750  watts,
allowance  has  been  made  in  preparing  this  tabulation
for an  additional  2430 watts dissipation.

The  blower  selected  in  a  given  application  must
be  capable  of  supplying the  desired  air  flow  at  a
back  pressure  equal  to  the  pressure  drop  shown

above   plus   any  drop  encountered   in  ducts  and
fi lters .
At  other  altitudes  and  ambient  temperatures,  the
flow  rate  must  be  modified  to  obtain  equivalent
cooling.   The  flow  rate  and  corresponding  pres-
sure  differential  must  be  determined  individually
in such cases, using rated  maximum temperatures
as the criteria for  satisfactory  cooling.

ELECTRICAL

FILAMENT/CATHODE OPERATION   -  The £Lla-
ment  voltage  should  be  maintained  within  5%  of
the   nominal   10.0   V   value,   and   for   consistent
tube   life   even   closer   control   is   advised.   For
most  services  the  filament  voltage  may  be  less
than  the  nominal  10.0  V  for  extended   life.  The
exact   value   about   which  to  control   should   be
determined  by  experiment  in  any  given  service.

GRJD      OPERAr/OIV   -   The     grid     dissipation
rating  of  750  watts   must  not  be  exceeded.  For
the  convenience  of industrial heating operators  a
maximum  grid  current  of  1.5amperes  is  specified.
This  provides  reasonable  assurance that the  750
watt  rating is  not  exceeded.

PLATE  OPERATJOIV   -   Allowable  anode  dissi-
pation depends  on  provision of sufficient cooling
air  for  the  temperature  and  altitude  environment.
Anode   dissipation   will   vary   widely   with   load

3
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changes   in   industrial  heating  service.   It   is   im-
portant   that  the  power  level  be  adjusted  so that
under   no   condition   of   the   load   cycle   dces  the
anode   dissipation   exceed   the   level  established
by   the   available   cooling  air.   When   power  tubes
are    operated   in   parallel,   provision   should    be
made to meter plate  and  grid  currents  individually.
It  is  good  practice  also  to  provide  separate  plate
current   or  cathode   current   overload  relays  when
tubes  are  operated  in  parallel.

RADIO   FREQUENCY    RADIATION    -    Avcj.id   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  3CX-

20,000A3,   are  specifically  designed  to  generate
or  amplify  radio frequency  power.  There  may be  a
relatively  strong  rf  field  in  the  general  proximity
of the  power  tube  and  its  associated  circuitry---
the  more  power  involved,  the  stronger the  rf field.
Proper   enclosure   design   and   efficient   coupling
of  rf energy  to the  load  will  minimize  the  rf  field
in  the  vicinity  of  the  power  amplifier  unit  itself.

HJGH    VOLTAGE   -   Normal    operating   voltages
used  with  the  3CX20,000A3  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   circuitx   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-HAD/ATJOIV   -   High-vacuum tubes  operating at
voltages   higher   than   10   kilovolts   produce   pro-

gressively  more  dangerous  X-ray  radiation  as  the
voltage   is   increased.   The  3CX20,000A3,   opera-
ting at  its rated voltages and currents,  is  a  poten-
tial  X-ray  hazard.   Only   limited   shielding  is  af-
forded  by  the  tube  envelope.  Moreover,  the  X-ray
radiation   level   can   increase   significantly   with
aging  and   gradual  deterioration,  due   to  leakage

paths  or  emission  characteristics  as  they  are  af-

4

fected  by  the  high  voltage.  X-ray  shielding  must
be   provided   on  all  sides   of  tubes   operating  at-
these   voltages    to   provide   adequate   protection
throughout  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  adequacy  of
shielding   an  expert   in  this  f'ield  should  be  con-
tacted 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.

INTERELECTRODE    cAPAclTANCE   -The
actual   internal   interelectrode   capacitance   of   a
tube   is   influenced   by   many   variables   in   most
applications,   such  as   stray  capacitance   to  the
chassis,  capacitance  added  by  the  socket  used,
stray   capacitance   between   tube   terminals,   and
wiring  effects.  To  control  the  actual  capacitance
values   within   the   tube,   as   the   key   component

:nsve°[:e:'tatnhdear[;ndtuessttrypraoncdedt::eMafs[£t::=c::br::C::r`
Electronic    Industries    Association    Standard
RS-191.   This  requires  the  use  of  specially  con-
structed   test   fixtures   which   effectively   shield
al`1  external  tube  leads  from  each  other  and  elim-
inates    any    capacitance    reading   to   "ground''.
The    test   is    performed   on   a   cold   tube.   Other
f actors    being   equal,    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   manufacturer's   technical   data,   or
test   specifications,   normally   are   taken   in   ac-
cordance iwith  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
layout if capacitance values are highly significant
in the design.

SPECIAL   APPLICATION   -   1£   ±t   .\s  deslled  to
operate   this   tube   under   conditions   widely  dif-
ferent  from  those  listed  here,  write  to  Power  Grid
Tube   Division,   EIMAC   Division   of  Varian,  301
Industrial  Way,  San  Carlos,  California  94070,  for
information and recommendations.

ZEE
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S 5.coo 27.00
T 0.575 9.50
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The  EIMAC  3CX20,000A7  is  a  ceramic/metal  power  triode  intended  for
use    as   a  zero-bias   Class   8  rf  amplifier  or  Class   C  power  amplifier or
oscillator.   Class  8  operation  with  zero  grid  bias  offers  circuit simplicity
by   eliminating  the   bias   supply.   In   addition,   grounded-grid   operation  is
attractive    since  a  power  gain  as  high  as  twenty  times  can  be obtained
with the  3CX20,000A7.

GENERAL  CHARACTERISTICSI

ELECTRICAL

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

Current,  at  6.3  volts   ....
....       6.3±0.3    V

160A
Amplification  Factor (Average):     ..............

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

Cout.....................'........

Cgp...............................

Direct Interelectrode  Capacitance  (grounded  grid) 2
Cin...............................

Cout..............................

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

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

200

61.0   pF
0.2   pF
36pF

61.0   pF
36pF

002    pF

110    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  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 f ixture  in  accordance with  Electronic  ln-
dustries  Association  Standard  RS-191.

MECHANICAL

Overall Dimensions:
Length......,

Diameter.....
Net  Weight    .....

Operating Position  ,
Maximum  Operating  Temperature:

Ceramic/Metal  Seals  ......
Anode  Core  ............

(Effective  7-1-73)     ©      1972  by  varian

.....           8.50in;215.9   mm

8.25  in;  209.6    mm
.....            13.5lb;     6.15    kg

.  .  .   Vertical  base  up or down

250OC

2500 C

Printed  in U.S.A.

EIMAC    division    of   varian    /    301    industrial    way    /    san    carlos    /    california    94070
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Cooling    .................................................         Forced  air

Base......................................................Coaxial

Recommended  Air  System  Socket   ............................     SK-1300  or  SK-1320

RADIO  FREQUENCY  LINEAR  AMPLIFIER

CATHODE  DRIVEN
Class  AB

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE   ..........

DC  PLATE  CuRRENT     ..........

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

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

1.    Approximate  values.

2.   Adjust to obtain  specified value.

8000   VOLTS

6.0    AMPEF{ES

20,000   WATTS

500   WATTS

TYPICAL  OPEF!ATION   (Frequencies  to  110  MHz)

class A82

Plate  Voltage     ..........,

Grid  Voltage   ............

Zero-Signal  Plate  Currentl ....

Single-Tone  Plate  Current2....

Single-Tone  Grid  Current 1 ...,

Driving  Power  1 ...........

Plate  Dissipation   ........,

Single-Tone  Plate  Output  Power

F}esonant  Load  Impedance  ....

Drive  Impedance     ........,

7000      7000   Vdc
0             0   Vdc

.6             .6   Adc

5.92          5.0   Adc
1.22            1.0    Ado

1750        1540    W

13.4         10.8    kw

29.6        24.2   kw

693        745   a
2,7          32  a

RADlo  FREQUENCY  POWER  AMPLIFIER  OR

OSCILLATOR  Class  C  Telegraphy  or FM
Grid  Driven

ABSOLUTE  MAXIMUM  F!ATINGS

DC  PLATE  VOLTAGE

DC  GFIID  VOLTAGE

DC  PLATE  CURBENT

PLATE  DISSIPATION

GRID  DISSIPATION

8000   VOLTS
-500   VOLTS

5.0    AMPERES

20,000   WATTS

500   WATTS

TYPICAL  OPERATION  (Frequencies  to  110  MHz)

Plate  Voltage     ........
Grid  Voltage   .........
Plate  Current  .........
Grid  Current 1 .........
Peak  rf  Grid  Voltage 1 ....

Calculated  Driving  Power 1.
Plate  Input  Power   ......
plate  Dissipation   ......
Plate  Output  Power   .....
F`esonant  Load  Impedance  .
1.    Approximate value.

RADIO  FREQUENCY  POWER  AMPLIFIER
Class  C  Cathode  Driven

ABSOLUTE  MAXIMUM  RATINGS:

DC  PLATE  VOLTAGE

DC  GPllD  VOLTAGE   ,

DC  PLATE  CURRENT

PLATE  DISSIPATION

GRID  DISSIPATION

8000   VOLTS
-500  volts

5.0    AMPERES

20,000   WATTS
500   WATTS

TYPICAL  OPERATION

Plate  Voltage     ........
Grid  to  Cathode  Voltage .  .
Plate  Current  .........

Grid  Current  1 .........
Peak  rf  Cathode  Voltage .1.
Cathode  Driving  Powerl  .  .
Plate  Dissipation   ......
Plate  Load  Resistance   .  .  .
Plate  Output  Power   .....
1.    Approximate  value.

RADIO  FREQUENCY  POWER  AMPLIFIER
Class  a Television  Service,  Cathode  Driven

ABSOLUTE  MAXIMUM  PIATINGS

DC  PLATE  VOLTAGE
DC  PLATE  CURRENT
PLATE  DISSIPATION
GFuD  DISSIPATION

8000   VOLTS
6.0    AMPERES

20,000   WATTS
500   WATTS

TYPICAL  OPERATION  (Frequencies  to  216  MHz)
Class a

Plate  Voltage     ..................      7200    Vdc

2

Grid  Voltage    ...............

Zero  Signal  Plate  Current  1 .......
Effective  rf  Load  Resistance    .....
plate  Current:  Blanking  Level    ....

Sync.  Peak  Level   .   .  .
Grid  Current:  Blanking  Level  1   ....

Sync.  Peak  Level  1.   .   .
rf  Cathode  Voltage  Peak:

Blanking  Level  1   ....
Sync.  Peak  Level  1.  .   .

Driving  Power:  Blanking  Level  i  .   .   .
Sync.  Peak  Level  1.  .

Plate  Power  Output:  Blanking  Level  .
Sync.  Peak  Level

1®    Approximate  value.

ft
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NOTE:    TYPICAL   OPERATION   data   are   obtained   by   measurement   or   calculation   from   published   characteristic
curves.  Adjustment  of  the  rf  grid  voltage to  obtain  the  specified  plate  current  at  the  specified  bias,  and
plate  voltages   is  assumed.   If  this  procedure   is  followed,  there  wiu   be  little  variation  in  output  power
when   the  tube   is  changed,   even  though  there  may   be  some  variation   in   grid   current.  The  grid  current
which   results  when  the  desired  plate  current   is  obtained   is   incidental   and  varies  from  tube  to tube.
These  current  variations  cause  no  difficulty  so  long  as  the  circuit  maintains  the  correct  voltage  in the
presence  of  the  variations   in  current.   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  DESIGN                                                                                                      Min.

Heater:  Current  at  6.3  volts    ................................         152

Cathode  Warmup  Time   ....................................          5.0

Interelectrode  Capacitances  (grounded  grid)  1
cin..............................................55.0

cout.............................................32.0

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

Interelectrode  Capacitances  (grounded cathode) 1
•     cin    ..............................................        55.0

Cout.............................................

Max.

168A
---   See.

67.0   pF
40.0   pF

0.3   pF

67.0   pF
0.3   pF

cgp  ..............................................       32.0        40.0    pF

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

APPLICATION

MOuNTING  & socKETiNG   -   The  3cx2O,OOOA,7
must   be   operated   vertically,   base   up   or  down,
and  should  be  protected  from  severe   shock  and
vibration.  The  use  of  an  EIMAC  air-system  soc-
ket    is    recommended.    F`or    grid-driven   applica.
tions,   the   SK-1300   is   used;   for   cathode-driven
circuits,   the   SK-1320   should   be   used,   as   the

grid  is  grounded  to  the  socket  frame  in  this  unit.

COOLJIVG   -   The    maximum    temperature    rating
for  the  external  surfaces  of  the  3CX20,000A7   is
250°C.    Sufficient    forced-air    cooling    must   be
provided    to    maintain    the    temperature    of   the
anode   core   and   the   ceramic/metal   seals  below
the   maximum  rating.   Air  flow  should  be  applied
before  or  simultaneously  with  the  application  of
electrode   voltages   (including   the   filament)  and
should  normally  be  maintained   for  a  short  period
of  time  after   all  voltages   are   removed  to  allow
for  tube  cool-down.

Minimum  air  flow  requirements  (for  air  flowing
in   a  base  to   anode  direction)    to  maintain  core
and  seal  temperatures  below  225°C  with  an  inlet
temperature  of  50°C   are  tabulated    here .   Pres-
sure  drop  for  this  tabulation  is  measured  across
the    anode    cooler    and   does    not    include   drop
across  a  socket  or  chimney.  In  cases  where  the

tube   base  is  not  directly  in  the   anode  cooling
air  stream,  provision  should  be  made  to  direct  an
air  stream  of  at  least  50  CFM 'at  the  base  from  a
1-1/2   inch   nozzle,   or   make   other   provision  to
conduct  heat  from  the  filament  and  grid  teminals.

AnodeDissipat i on Sea  Level 10,000  Feet  Alt.

Alr  Flow Pressure AirFlo Pressure
j¢kw

CFM
lnpivoapter

CFM
inpw°apter

7.5 122 .25 203 .45

10.0 241 .70 350 1.00

12.5 400 1.40 580 2.25

15.0 590 2.45 940 3.90

17.5 840 4.25 1320 6.70

20.0 1180 6.90 1710 10.00

I    Since the  power dissipated  by  the  filament  is  about
1000  watts,  and  since  the  grid  dissipation  can  re-
present  another  500 watts, allowance has been made
in   preparing   this   tabulation   foran  additional   1500
watts of dissipation.

FILAMENT   0PERATloN   -   rme   rated   tLLameat
voltage  for  the  3CX20,000A7  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
deviate   from  the  rated  value   by   more  than  plus
or  minus  five  percent.
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INPUT   CIRCUIT   -   When   the   3CX20,OOOA7   1s
operated  as  a  grounded-grid  rf  amplifier,  the  use
of  a  resonant  tank  in  the  cathode  circuit  is  re-
commended  in  order  to  obtain  greatest  linearity
and  power  output.  F`or best  results  with  a  single-
ended  amplifier,  it  is  suggested  that  the  cathode
tank   circuit   operate   at   a   "Q"   of  two   or  more.

CLASS-C   OPERAr/OIV   -   Although   specifically
designed  for  Class-B  service,  the  3CX20,000A7
may  be  operated  as  a  Class7C  power  amplifier  or
oscillator.   The   zero-bias   characteristic   of  the
3CX20,000A7    can    be    used    to    advantage   in
Class-C   amplifiers   by  employing  only  grid-leak

tb£::.k:fptdrt]oV]anEo:°yae]ru:a:]esc'a::aet:h::::::a;]£°]:i:
operating  at   the   normal   static   zero-bias   condi-
tions.

INTERELECTRODE  CAPACITANCE   -The
actual   internal   interelectrode   capacitance   of  a
tube   is   influenced   by   many   variables   in   most
applications,   such  as   stray  capacitance  to  the
chassis,  capacitance  added  by  the  socket  used,
stray   capacitance   between   tube   terminals,   and
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   proc!edure   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   equal,    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   manufacturer's   technical  data,   or
test   specifications,   normally   are   taken   in  ac-
cordance with Standard  RS-191.

The    equipment    designer    is   therefore   cau-
tioned  to  make  allowance  for  the  actual  capaci-
tance  values  which  will  exist  in  any  normal  ap-
plication.   Measurements   should   be   taken   with
the  socket and  mounting which represent  approxi-
mate    final    layout    if   capacitance    values   are
highly significant  in the  design.

HJGH   VOLTAGE   -   The   3CX20,000A7  operates
at  voltages  which  can  be  deadly,  and  the  equip-
ment   must   be   designed    properly   and   operating

precautions   must   be   followed.   Equipment   must
be  designed  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  the
primary   circuits   of  the   power   supplies   and   to
discharge     high-voltage     condensers    whenever
access    doors    are    opened.    Interlock   switches
must   not   be   bypassed   or   "cheated"   to  allow
operation   with   access   doors   open.   Always   re-
member  that  HIGH  VOLTAGE  CAN  KILL.

SPECIAL    APPLICATloNS   -   If    ±t    is   desired
to    operate   this   tube   under   conditions   widely
different  from  those   given  here,  write  to  Power
Grid  Tube  Division,  EIMAC  Division  of  Varian,
301   Industrial   Way,   San   Carlos,   CA   94070,   for
information  and  recommendations.
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Dl MENsloNAL   DATA

DIM
INCHES MILLIMETERS

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

A 8.190 8.510 20803 21 I .07

a 0,855 0895 - 21.72 22.73
C 0.720 0.7cO - 18.29 19.sO
D I.896 I , 936 4816 49.17
E 3.133 3175 79.58 80.59
F 3.792 3.852 96.32 97.53
H 0188 4.77
J 0. 188 - 4.77
M 4125 4.375 - 104.77 Ill.12

N I.775 I .850 45.08 46.99
P 8250 8.750 - 209.55 22225 -
R 0.986 I.050 25.04 26.67
S 3.450 3.750 - 87.65 95.25
T 0575 9.52

NOIES`,
1`    F{EF  DIMENSIONS    ARE   FOFi   INFO

ONLY  a  AF(E  NOT  REQUIRED  FOB
INSPECTloN    PUFiposES

2. (*) CONTACT  SuF{FACES

-D0NOT
CONTACT

FILAMENT

DO  NOTCONTACT
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3CX20,000H3

TE0llNICAL    DATA

The  3CX20,000H3  is  a  ceramic  insulated  medium-mu  power  triode  with
terminals  arranged  for direct mounting in  industrial  heating equipment with-
out  the  use  of  a  socket.   The  3CX20,000H3  is  recommended  for  use  as  an
industrial  oscillator  in  the  LF  to  lower  VHF  range  (30  KHz  to  90  MHz).
This  triode  is  also  recommended  for  the  AM  broadcast  service  as  a  modu-
lator,  modulated  rf stage,  or as  a linear amplifier.

GENERAL  CHARACTERISTICSI

ELECTRICAL

Filament:  Thoriated  Tungsten
Voltage     ..........................,...     10.0  ±  0.5    V

Current,  at  10.0  volts    .....................                    160    A

I

e-

Direct Interelectrode  Capacitance  (grounded  cathode) 2
Cin...,...........................

Cout..............................

Cgp...............................

Frequency  of Maximum  Rating:
CW

70.0   pF
2.3   pF

43.0   pF

90   MHz

MEDIUM-Mu

lNDUSTRIAL   TRloDE

1.   Characteristics  and  operating values  are  based  upon  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  ln-
dustries  Association  Standard  RS-191.

MECHANICAL

Overall  Dimensions:
Length  (Not  including filament leads)
Diameter...................

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

Operating Position   ..............

Maximum  Operating Temperature:

Ceramic/Metal  Seals
Anode  Core ......

Cooling..........

Base...,...,.,.,

...         10.60in:  269.2   mm

...           8.00in;  203.2    mm

•..           20.Olb;        9.1    kg

Vertical,  anode up or down

...........            250OC

...........            250OC

..........   Forced   air

.  .   Flexible  filament leads

Printed in U.S.A.

EIMAC    division    of   varian    /    301     industrial    way    /    san    carlos    /    california    94070
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RADIO  FREQUENCY  POWER  AMPLIFIER  OR
OSCILLATOR
Class  C  Telegraphy,  or  Industrial  Oscillator

(Key-Down  Conditions)

ABSOLUTE  MAXIMUM  F}ATINGS

DC  PLATE  VOLTAGE    .   .
DC  GRID  VOLTAGE  .   .   .

DC  GRID  CURRENT    .   .   .

DC  PLATE  CUPIF}ENT     .   .

PLATE  DISSIPATION     .   .

GBID  DISSIPATION    .   .   .

12,000    VOLTS
-2000   VOLTS

1.5    AMPERES

8.0    AMPEBES
20.0    KILOWATTS
750   WATTS

TYPICAL  OPERATION

Plate  Voltage  .........

Grid  Voltage    .........

Plate  Current   .........

Grid   Currentl   .........

Peak  rf  Grid  Voltage 1 ....

Calculated  Driving  Power 1
Plate   Input  Power   .....
Plate  Dissipation    .....
Plate  Output  Power   ....
Resonant  Load  Impedance
1.    Approximate  value.

PLATE  MODULATED  RADlo  FREQUENCY  POWER
AMPLIFIER-GRID  DRIVEN
Class  C  Telephony  (Carrier  Conditions)

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE    ......

DC  GF`lD  VOLTAGE       ......

Dc  PLATE  cuFmENT    .
PLATE   DISSIPATION1   ......

GRID   DISSIPAT|ON2     ......

6500    VOLTS
-2000    VOLTS

5.5    AMPERES

13.0    KILOWATTS

750   WATTS

1.    Corresponds   to  20,000  watts   at   100°/o   sine-wave
modu I at i on .

2.    Average,  with  or without  modulation.

TYPICAL  OPERATION

Plate  Voltage     .......

Grid  Voltage    ........

Plate  Current   ........

Grid   Current  1  ........

Peak  rf  Grid  Voltagel.   .   .

Calculated  Driving  Power

Plate  Input  Power   .....

Plate  Dissipation    .....

Plate  Output  Power   ....

f`esonant  Load  Impedance

1.    Approximate  value.

....          6500    Vdc

...- 1300    Vdc

5.0   mAdc
....            900   mAdc

....           1660    v

1500    W

32.5    kw

....               5.0    kw

27.5    kw

....             610   a

AUDIO  FREQUENCY  POWER  AMPLIFIER  OR

MODULATon
Class  AB,  Grid  Driven  (Sinusoidal  Wave)

ABSOLUTE  MAXIMUM  RATINGS  (per  tube)

DC  PLATE  VOLTAGE1 .........       8000    VOLTS

DC  PLATE  CuF}RENT     .........            8.0    AMPERES

PLATE  DISSIPATION     .........         20.0    KILOWATTS

GPID   DISSIPATION    ..........           750    WATTS

1.    Approximate  value.

TYPICAL  OPERATION   (Two  Tubes)

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

Grid  Voltagel /3   ...........
Zero-Signal   Plate  Current   .....
Max.   Signal   Plate  Current      ....
Max.   Signal   Grid  Current 1  .....
Peak  af  Grid  Voltage2   .......
Driving  Powerl   ............

Max.   Signal   Plate  Dissipation   .   .
Plate  Output  Power   .........
Load  Resistance  (plate  to  plate) .

2.    Per  Tube.

3.   Adjust  to  give  stated  zero-signal  plate  current

NOTE:   TYPICAL  OPEF`ATION  data  are  obtained  by  measurement  or  calculation  from  published  characteristic  curves.
Adjustment   of  the  rf  grid  voltage  to  obtain  the  specified  plate  current  at  the  specified  bias,  and  plate  volt-
ages   ls   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  current.  The  grid  current  which  results  when
the  desired   plate   current   is   obtained   is   incidental   and   varies  from  tube  to  tube.  These  current  variations
cause   no  difficulty  so  long  as  the  circuit  maintains  the  'correct  voltage  in  the  presence  of the  variations   in
current.   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.

2
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RANGE  VALUES  FOR  EQUIPMENT  DESIGN

Heater:  Current at  10.0  volts ....................
Interelectrode  Capacitances] (grounded  cathode  connection)

Cin..................................

Cout.................................

Cgp..................................

Min.             Max.

152         168    A

65.0       75.0   pF

2.00       2.60   pF
38.0       48.0   pF

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

APPLICATION

MECHANICAL

MOowr/IVG   -   The  3CX20,000H3  is  intended  for
direct  mounting  in  the  equipment.  It  may  be  sup-

ported  by  the  anode  cooler  or  by  the  grid  term-
inal  flange.   It  must  be  mounted  vertically,  base
up,   or   base   down.   The   filament   terminals   are
flexible    leads    approximately    eight    and   three
quarter    inches   in   length.   At   higher   operating
frequencies  it  is  suggested  that  the  RF`  return to
the  filament  be  made  to  one  or  both  of the  heavy
filament   rings   by   suitable   clamps.   In   circuits
where  circulating current  may be  large  it  is  pos-
sible  to  make the  grid  connection through  a  wide
strap  bolted  to  one  or  more  of  the  %  inch  holes
in  the  grid  flange.

COOL/IVG   -   The    maximum   temperature    rating
for  the  external  surfaces  of the  3CX20,000H3  is
250°C.   Sufficient   forced-air   flow   must   be   pro-
vided   to  keep  the   temperature   of  the   ancrde  at
the  base  of  the  cooling  fins  and  the  temperature
of   the   ceramic/metal   seals   below   250°C.   Air
flow   requirements   to   maintain  core  temperature
at    225°C    in   50°C   ambient   air   are   tabulated
below.    These   data   are   for   air   flowing   in  the
base-to-anode  direction.
The   anode   cooling  air   table   assumes   that  the
3CX20,000H3   will  be   mounted   in   an  enclosure
with  cooling  air  flowing  into  the  enclosure  and
being exhausted  through the  anode  cooler.  If  the
air  flow  is  reversed,  that  is,  flow from the  anode
toward   the   base,   approximately   20%   additional
air  flow  should  be  provided  as  indicated  by  33%
higher   pressure   drop   across   the   anode   cooler.

Approximately  100 CF`M  of air  should  be  directed
from   a   1-i/2  inch  diameter  nozzle   into  the  base
of the  tube to cool the  filament terminals.

BASE  TO  ANODE  Am  FLow

Sea  Level 10,000  Feet

plate  *

Air  Flow

Pressure
Air  Flow

Pressure

D i ss i pa- Drop  ln. Drop  ln.

t i on (watts ) (CFM) W.C. (CFM) W.C.

1 0 , 000 320 0.9 464 1.1

15,000 625 2.1 910 2.8

20,000 1010 4.3 1475 5.8

*   Since  the   power  dissipated   by  the  filament  repre-

sents  about   1680  watts  and  since the  grid dissipa-
tion   can,   under   some  conditions,  represent  another
750  watts,   allowance   has  been  made   in  preparing
this   tabulation   for   an   additional   2430 watts  dissi-
pation.

The  blower selected  in a  given application  must
be  capable  of  supplying  the  desired  air  f low  at
a    back   pressure   equal   to   the   pressure   drop
shown above  pins  any drop encountered  in ducts
and  filters.
At  other altitudes  and  ambient temperatures, the
flow  rate  must  be  modified  to  obtain  equivalent
cooling.  The  flow  rate  and  corresponding  pres-
sure   differential   must   be   determined   individ-
ually    in    such    cases,    using    rated   maximum
temperatures    as    the   criteria   for   satisfactory
cooling.

ELECTRICAL

FILAMENT/CATHODE        opERATioN   -   The
filament   voltage   should   be   maintained   within
5%   of  the  nominal   10.0  V    value,   and  for  con-
sistent  tube  life  even  closer  control  is  advised.
F`or  most  services  the  filament  voltage  may  be
less  than  the  nominal  10.0  V  for  extended  life.

3
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3CX20,000H3

The  exact  value  about  which  to  control  should
be  determined   by  experiment   in  any   given  ser-
vice.

GRJD      OPER4TJOIV   -   The      grid     dissipation
rating  of  750  watts   must  not  be  exceeded.  For
the convenience  of industrial heating operators  a
maximum   grid   current   of   1.5   amperes   is   speci-
fied.   This   provides   reasonable   assurance  that
the  750 watt  rating  is  not  exceeded.

PLATE  OPERArJOIV   -   Allowable  anode  dissi-
pation  depends   on  provision  of  sufficient  cool-
ing  air  for  the  temperature  and  altitude  environ-
ment.
Anode   dissipation   will   vary   widely   with   load
changes   in  industrial  heating  service.   It  is  im-

portant  that  the  power  level  be  adjusted  so that
under   no  condition   of  the   load   cycle  does  the
anode  dissipation  exceed  the  level  established
by the  available cooling air.
When  power  tubes  are  operated  in  parallel,  pro-
vision   should  be   made   to  meter   plate   and  grid
currents  individually.  It  is  good  practice  also  to

provide   separate   plate   current   or  cathode  cur-
rent  overload  relays  when  tubes  are  operated  in

parallel.

INTERELECTRODECAPACITANCE   -rrhe
actual   internal   interelectrode   capacitance   of  a
tube   is   influenced   by   many   variables   in   most
applications,  such  as  stray  capacitance  to   the
chassis,  capacitance  added  by  the  socket  used,
stray   capacitance   between  tube  terminals,   and
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   equal,   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  manufacturer's  technical  data,  or
test   specifications,   normally   are   taken   in  ac-
cordance  with  Standard  RS-191.

The    equipment    designer    is   therefore   cau-
tioned  to  make  allowance  for  the  actual  capaci-
tance     values   which    will  exist   in   any  normal
application.  Measurements  should  be  taken  with

4

the   socket   and   mounting   which   represent  ap-
proximate   final   layout   if   capacitance   values      a
are  highly  significant  in the  design.

H/GH  VOLTAGE   -   Normal   operating  voltages
used  with  the  3CX20,000H3  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  equi-pment  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-RADJArJOIV   -   High-vacuum   tubes   operating
at voltages  higher than 10kilovolts  produce  pro-
gressively   more   dangerous   X-ray   radiation   as
the voltage  is  increased.  The  3CX20,000H3,  op-
erating  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 radiation  level  can  increase  significantly      a
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  throughout  the  tube's   life.   Periodic
checks  on  the  X-ray  level  should  be  made,  and
the  tube  should  never  be  operated  without  ade-

quate shielding in  place whenvoltages  above  10
kilovolts  are  in  use.  Lead  glass,  which  attenu-
ates  X-rays,   is  available  for  viewing  windows.
If there  is  any doubt  as  to the  requirement  for  or
the   adequacy   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  in-
terlock  switches  "cheated"  and  cabinet  doors
open   in   order   to  be   better   able   to   locate  an
equipment  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
tnt:Sz;em::t doefp:::e::er°gny  ::LqLu;:::. c::::erte`9L;     a

through  the  human  body  with  little  attenuation
or   heating  effect.   Public   health   agencies   are
concerned   with   the   hazard,   however,   even  at
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these   frequencies,   and   it   is   worth   noting  that

u      some  commercial  dielectric  heating  units  actu-
ally  operate  at  frequencies  as  low  as  the  13  and
27  MHz  bands.

Many  EIMAC  power  tubes,  such  as  the  3CX-
20,000H3  are  specifically  designed  to  generate
or  amplify  radio  frequency  power. There  may be  a
relatively  strong rf  field  in the  general  proximity
of  the  power  tube  and  its  associated  circuitry ---
the  more  Power  involved, the  stronger the  rf field.

Proper  enclosure  design  and  efficient  coupling
of rf energy to  the  load  will  minimize the  rf  field
in the  vicinity  of the  power  amplifier  unit  itself .

SPEC/AL  APPLJCArJOIVS  -   If  it  is  desired  to
operate  this   tube   under  conditions   widely  dif-
ferent   from   those   given   here,   write   to   Power
Grid  Tube  Product  Manager,  EIMAC  Division  of
Varian, 301  Industrial  Way, San  Carlos, California
94070    for    information    and    recommendations.

P
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NM        R
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DIMENSIONAL   DATA

DIM.
INCHES M LLIMETEBS

MIN. MAX. REF MIN. MAX. REF.

A 8.00 203.0
a 0.855 0,895 21.70 22.70
E 3.230 3.270 82.00 83.00
F 5.030 5.090 128.00 128.70

H 0.530 0.700 13.50 17.70

J 0.125 3.20
M 3.800 4.150 96.50 105.00
N 4.000 I  15. 00

P 10.000 254.00
R 0.700 0.860 I 7. 8 0 21.80

T 0.375 9.50
V 0.265 6.70
Z - 2.000 - 51.00

AA 8.500 9.000 - 215.00 228.00
AD 0.390 9.90

A-

DO NOT  CCNIACT

GFve   FLANGE
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The  EIMAC  35T  is  a  high-mu  triode  having  a  maximum  plate  dissipation  of
50  watts.  It  is  intended  for  use  as  an  amplifier,  oscillator  or  modulator,  and  can
be used at its  maximum ratings at frequencies  up to  100 MHz.

The   35T  is  cooled  by  radiation  and  by  free  circulation  of  air  around  the
envelope.  The plate operates at a visible  red color at full dissipation.

CHARACTERISTICS

ELECTRICAL

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

Current.......

Amplification  Factor     ......
Direct Interelectrode  Capacitances:

Grid-Plate......
Grid-Filament....

Plate-Filament....
Transconductance  (1b   =100 rna.)     .
Frequency  for  Maximum  Ratings      .

Min.          Nom.        Max.

5.0

3.6

35

1.4

3.0
0.08

2850 umhos
100          MHz

MECHANICAL

Base:  UX  Medium  4-pin.  Fits  E.F.  Johnson  Co.  122-224,  or National  XC-4  or  CIR-4  sockets.
See outline drawing

Vertical,  base down or up.
Convection  and radiation.

Eimac HR-3

5.5  in
1.8  in

2.5 oz
1.25 lbs

Basing.................

Mounting................

Cooling.................

Recommended Heat-Dissipating Plate  Connector
Maximum  Overall  Dimensions:

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

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

Net  weight        ...............

Shipping  weight  (Average)    .........

NOTE..     In   most  cases,   ''TYPICAL   OPEBATION''  data   are   obtained   by  calculation  from   publlshed   characteristic   curves   and   con-
firmed   by  direct  tests.   No  allowance  for  circuit   losses,  either  Input  or  output,   has  been  made.  Exceptions  ate  distinguished  by
a   listing  of   "useful'.  output  Bower  as  opposed  to   ''Plate.'   output  power.   V\alues  appearing   in  these  groups  have  been  obtained
fromexisting  equipment(s)  and  the  output  power  is  that  measured  at  the  load.

(Effective  2-1-69)  ©   1951,  1957,  1969  by  Varian Printed  in  U.S.A.
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AUDIO  FREQUENCY   POWER  AMPLIFIER

AND  MODULATOR
class-A82(Sinusoidal    wave,  two  tubes  unless

MAXIMUM  RATINGS                otherwise  specified)

D-C  PLATE  VOLTAGE    .....      2000   VOLTS
D-C  PLATE  CuTTENT    .....          150  MA.
PLATE  DISSIPATION   ......             50   WATTS
GBID  DISSIPATION   .......              15   WATTS

TYPICAL  OPERATION
D-C   Plate  voltage    a    ....     a     .
D-CGridvoltage   (approx.)I        .     .
Zero-signal   D-C   Plate   Current    .     a
Max-signal   D-C   Plate  Current     .     .
Effective   Load   Plate-to-Plate      .    .
Peak  A-F   Input  Voltage   (per  tube)
Peak  Driving   Power   (approx.)      .     .
Nominal   Driving   Power   (approx.)   .
Max-signal   plate  power  output       .

600      1,000      1500      2000     Volts
0            -8         -25          -40      Volts

90           67           45           34      Ma.
300        240         200         167      Ma.

4250      790016,20027,500      Ohms
130        240        250         255     Volts

18             14             10               8      Watts
9              7              5              4      Watts

95        140        200        235     Watts

RADIO  FREQUENCY  POWER`AMPLIFIER

AND  OSCILLATOR
Class-C  Telegraphy  or  FM  Telephony
(Key-down  conditions,   per  tube)1

MAXIMUM  BATINGS
D-C  PLATE  VOLTAGE
D-C  PLATE  CuBF}ENT
PLATE  DISSIPATION   ,
GRID  DISSIPATION   .    ,

.       2000  VOLTS
•            150   MA.

50   WATTS
.            15   WATTS

TYPICAL  OPEPATION
D-C   Plate  Voltage     ....
D-C   Grid  voltage      ....
D-C   Plate  current     ....
D-C   Grid  current       ....
Peak  R-F   Grid   Input  Voltage
Driving   power   (approx.)         .
GridDissipation          .     .     .     a
Plate   Power   Input       a     .     .     .
Plate   Dlssipat7on       ....
Plate  power  output       .    .    .

PLATE  MODULATED  RADIO  FREQUENCY

POWER  AMPLIFIER
Class-C  Telephony (Carrier  conditions,  per  tube)1

MAXIMUM  RATINGS
D-C  PLATE  VOLTAGE    .....      1600  VOLTS
D-C  PLATE  CuBBENT    .....         120   MA.
PLATE  DISSIPATION   ......            33   WATTS
GBID  DISSIPATION   .......             15   WATTS

TYPICAL  OPERATION
D-C   Plate  voltage     ........     a     .
D-C   Grid   voltage       ..........
D-C   Plate  current      ......     a     .     .     .
D-C   Grid   current        ..........
Peak  R-F   Driving   Voltage   (approx.)    .     .     .
Drivlng   power   (approxo)         .....     a     .
PlateDissipation       a     ....     a     ....
Plate   Input      .......     o      .....

Plate  power  output        .........

*  Adjust  for  stated  zero-signal   plate  current.

Volts
Volts

90      Ma.
40      Ma.
70     Volts
11       Watts

Watts
Watts
Watts

'The  performance  figures   listed   under  Typical   Operatlon  are  for  radio  frequencies  up  to  the  VHF  region  and  are  obtained  by  calculation  from

the  characteristic  tube  curves  and  conf irmed  by  direct  tests.  The  driving  power  given   includes  power  taken  by  the  tube  grid  and  the  bias  cir-
cuit®  The  driving  power  and  output  power  do  not  allow  for   losses   in  the  associated   resonant  circuitsoThese   losses  are  r`ot  Included  because
they  depend  principally  upon  the  design   and  choice  of  the  clrcuit  components.



©
DRIYIN6   POWER   vs.   POWER   OUTPUT

The  three  charts  on  this  page  show  the  relation-
ship  of  plate  efficiency,   power  output  and  grid
driving   power   at   plate   voltages   of   1000,   1500
and   2000   volts.   These   charts   show   combined
grid   and   bias   losses   only.   The   driving  power
and  power  output  figures  do  not  include  circuit
losses.   The  plate  dissipation  in  watts  is  indi-
cated dy  Pp.
Points  A,B,  and  C  are  identical  to  the  typical
Class  C  operating  conditions  shown  on  the  first
page  under   1000,   1500,   and   2000  volts  respec-
tively.
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EIMAC
E}ivision  o€ Varian
S    A    N        a    A    R    i    S    S

C    A     L     i     F    a     R     N       i     A

The   Eimac    IOOTL   is   a   low-mu   power  triodo   having   a   maximum   plato   dis§ipa+ion   ra+ing   of   loo
wa+ts,   and  is  intended  for  use  a§  an   emplifior.  oscilla+or  or  modulator.  It  can   bo  used  at  its  maximum
ra+ings  at  fr®quencios  as  high  as  40-Mc.

Cooling   of  the   looTL  is  accomplished   by  radiation  from  the  plato,  whicll  opera+os  at  a  visible
rod   color  at  maximum  dissipa+ion,   and   by  moans  of  air  circula+ion   by  convection  around  the  ®nvolop®.

ELECTRICAL
GENERAL  CHARACTERISTICS

Filament:       Thoriated  tungsten
Voltage--------
Current    ------      _      -

Amplification   Factor    (Average)

5.0        volts
6.3 amperes

]4
Direct  lnterelectrode  Capacitances   (Average)

Grid-Plate----------2.0
Grid-Filament    ~      --------              2.3
Plate-Filament---------0.4

Transconductance  (ib=225  rna.,  Eb=3000v., ef= -90v.)         3000 #mhos
Frequency   for   Maximum    Ratings     ------              40Mc.

MECHANICAL
Base     -     -      -       (Medium   4-pin   bayonet,   ceramic)     RMAtypeM8-078
Basing     --------------    RMAtype           2M
Mounting      ----------      Vertical,   base  down  or  up.
Cooling   -----------      Convection   and    Radiation.

Recommended  Heat  Dissipating  Connectors:
plate---------
Grid---------

Maximum  Overall  Dimensions:
Length--------
Diameter-----

Net weight    ----------
Shipping   weight     (Average)       ----

a

/\+:::r..`'T,.1
/

Eimac  HR-6
Eimac  HR-2

7.75   inches
3.19  inches

4  ounces
I.5 pounds

AUDIO   FREQUENCY   POWER  AMPLIFIER
AND  MODULATOR
Cla§S-AB,   (Sinusoidal  wave,  two  tubes   Llnloss  otliorwis®  sp®cif:od)

MAXIMUM   RATINGS

D-C  PLATE  VOLTAGE    ----          3000   MAX.  VOLTS

MAX-SIGNAL  D-C  PLATE  CURRENT,
PER    TUBE          -----             225   MAX.   MA.

PLATE  DISSIPATION,   PER  TUBE      -           -              loo   MAX.   WATTS

TYPICAL  OPERATION

D-C   plate   vol+ago    -----
D-C  Grid  voltag®   (approl.) .---
Z®ro-Signal  D-C  pl.t®  Current  -           -           -
M.I-Signdl   D-C  plato  Cu"®nt  -          -          -
Effective   Load.   Pl®te-to-Plato    -          -           -

Le.ax[-st;:.i;i:.[nB:itv,Y:„;:;o!por+:b.):
Max-Signal  Nominal  Driving   Power  (approx.)
Max-Signal   pl.to   power   output         --

1500         2000         2500  Vol+s
+5    -Ilo    -145  Volts

80              60              48   Ma.
320            280            250   Ma.

8800     15,000     22,000   Ohms
235            270            2?0  volts

21               22               20   Watts
10.5                11                 lo   watts
280           360           425   Wet+s

Adiust  to  give   stated   zero  signal   plate  current.

RADIO   FREQUENCY   POWER   AMPLIFIER
AND    OSCILLATOR
Class-C   T®l®graphy   or   FM   T®lephony

(Key-down   conditions,   per  tube)

MAXIMUM   RATINGS

D-C   PLATE   VOLTAGE

D-C  PLATE  CuRRENT

PLATE  DISSIPATION

GRID   DISSIPATION

3000   MAX.  VOLTS

225   MAX.   MA.

loo   MAX.  WATTS
15   MAX.   WATTS

TYPICAL   OPERATION

g::8:it;(:i::::   :      :
D-C  pla+a  Current     -          -
D-C  Grid  current     -         -
P®.I   R-F   Grid   Input   Vol+dg®
Driving   Power   (approx.)    -
Grid   Dissipation          -          -
Plat®   Power  Input      -           -
Plato   Dissipation          -           -
Pl®t®   Power  outpu+  -           -

1500         2000          3000   Vol+s
175     -225
I,0               165

3728
425           450
1411

7.55
285            335
loo             loo
185              235

-400  Volts
165    M®.

30   Ma.
650   Volts

20  Wat+s
8  Wet+s

500  Watts
loo  Watts
400  Watts

PLATE   MODULATED   RADIO   FREQUENCY
AMPLIFIER

Glass-C  T®l®pl`ony   |C.rri®r  conditions,   per  tuba)

MAXIMUM   RATINGS

D-C   PLATE  VOLTAGrE    -          -

D-C   PLATE  CURRENT    -          -

PLATE   DISSIPATION        -           -

GRID   DISSIPATION          -           -

(Effective   5-I-52)    Copyright,    1949

2500   MAX.  VOLTS
loo   MAX.   MA.

65   MAX.  WATTS
15   MAX.  WATTS

TYPICAL   OPERATION
D-C  plato  Voltage     -          -
D-CGrid  voltag®      -          -
D-C  plato  Current      -          -
D-C  Grid  current    -         -

i:.:vLin:-FpoGwr::i:3;trovx:)I+..ge
Grid   Dissip.tion         -          -
Plato   power   Input      -           -
Plo+a    Dissipation        -           -
Pldt®  Power  output  -          -

1500          2000
_300    _400

160               150
323'

530           655
1720
87.5

24o           3 06
6565

'75             235

Vol,s
Volts
Md.
Ma.
Volts
Wet+s

PRINTED    IN    u.  S.  A.
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DRIVING   POWER   vs.    POWER   OUTPUT

The   three  charts  on  this  page  show
the   relationship   of   plate   eff iciency,

power  output  and  grid  driving  power
at  plate  voltages  of   1500,  2000  and
3000  volts.     These  charts  show  com-
bined  grid  and  bias   losses  only.   The

driving  power  and  power  output  f ig-
ures do not  include circuit  losses.  The

plate  dissipation  in  watts  is  indicated
by  p p.

Points A,  8,  and C are  identical  to the

typical   Class  C   operating   conditions

shown  on  the  f irst  page  under   1500,
2000,   and   3000   volts   respectively.
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(SEE  TUBE  OUTLINE  DFIAWING)
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EIMAC
5 ~:   ;  ¥.  : i€,;  a .rs  ~.     `:; '3    -y;  tin 9  § a ld  i

S      j&<       N            C:      A      a:      i      rL#      S

f:      jakS      i       :`       F      S      ff`      faj         i       A

The EIMAC 250TH is a high-mu power triode intended for use as an
amplifier,  oscillator or modulator.  It has a maximum plate-dissipation rat-
ing of 250 watts and a maximum plate-voltage rating of 4000 volts at fre-
quencies up to 40 MHz.

The  250TH  in  class-C  rf  service  will  deliver  up  to  1000  watts  plate
power  output  with  39  watts  driving  power.  Two  250TH's  in  class-A82
modulator  service  will  deliver  up  to   1180  watts  maximum-signal  plate
power output with 42 watts nominal driving power.

ELECTRICAL
GENERAL   CHARACTERISTICS

Filament : Thoriated Tungsten
Voltage 5.0 volts
Current            ----------     10.5 amperes

Amplification Factor  (Average)         ------        37
Direct Interelectrode Capacitances ( Average )

Grid-Plate-------
Grid-Filament------
Plate-Filament------

-        2"9IJ,IJ,£
-        4.6vFJ,£
-        0.5prp£

Transconductance (Ib=300ma.,Eb=3000v.)        ---5600pmhos
Highest Frequency for Maximum Ratings       ----        40 MHz

MECHANICAL
Base            ------------------    Special  4-pin
Basing       ----------------        See outline drawing
Socket       ------    ( National No. XM-50 or E. F. Johnson No.  123-211 ) or equivalent
Mounting  position         ----------
Cooling-------------
Maximum Temperature of plate and Grid seals   ----
Recommended Heat-Dissipating Connectors :
Plate------------
Grid

Maximum Over-all Dimensions :
IJength------
Diameter-----

-     Vertical, base down orup
-     Convection and radiation

Net  weight      ----------------
Shipping weight     ---------.-----

-        -          225OC

-    EIMAC HR-6
-    EIMAC HR-3

-10.13  inches
-   3.81  inches
-       10  ounces

3  pounds

RADIO   FREQUENCY   POWER   AMPLIFIER
AND   OSCILLATOR

fi:;s--dcoLeJecgor#i%:sr,FptrT:i:E]ony
MAXIMUM   RATINGS
DC   PLATE   VOLTAGE
DC    PLATE   CURRENT
PLATE   DISSIPATION
GRID  DISSIPATION

4000   VOLTS
350   MA
250   WATTS

40   WATTS

(Revised  6-15®66)       1953f   1966o   1968  Varian

TYPICAL OPERATION,  per tube (Frequencies  up to 40  MHz)

B!  glraitdevvoiltaaggee    :       :       :
DC   plate  current      -        -        -
DC   Grid  current*     -        -        -

5:r.ii;:s:?pid:iroynoltag:e(a:ppro:x.)
Plate  power  Input   -        -        -
Plate   Dissipation        -         -         -
Plate  power  output         -       -

2000     3000     4000  volts-loo  -150  -220  volts
357        333        313   rna

94          90          93   rna
345        395        470  volts

29          32          39  watts
20            19            18   watts

71410001250   watts
250        250        250  watts
464        7501000  watts

Printed  in  U.S.A.
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PLATE   MODULATED   RADIO   FREQUENCY
POWER   AMPLIFIER
Class-C  Telephony  (Carrier  conditions)
MAXIMUM  RATINGS,   PER  TUBE

DC    PLATE   VOLTAGE

DC    PLATE   CURRENT

PLATE   DISSIPATloN

GRID   DISSIPATION

3200   VOLTS
280   MA
165   WATTS

40   WATTS

TYPICAL  OPERATION,   per  tube`  (Frequencies  up  to  40  MHz)

Bi:Ira,tdey:lltt:g:    :       :      :       :
DC    Plate   current      ----
DC   Grid   current*     ----
Peak   RFGridvoltage       -         -         -
Driving   power*            ----
Grid   Dlssipation*         ----
Plate   power   Input     ----
Plate    Dissipatic)n           ----
Plate   power  output           -         -         -

TYPICAL   OPERATION

B!g'ra,tdevvoi;:aggee,     :        :        :        :
Zero-Signal   DC  plate  current            -
Max-Signal   DC   plate  current  -          -
Effective   Load,   Plate-to-Plate   -          -
Peak  AF  Grid  Voltage  (per  tube)    -
Max-Signal   Peak   Driving   Power*   -
Max-Signal  Nominal  Driving  Power*
Max-Signal   plate   power   Input          -
Max-Signal   Plate  Power  Output     -

AUDio   FREQUENcy   rowER   AMPLIFIER
AND   MODULATOR
Class-AB.:  (Sinusoidal  wave,  two  tubes  unless

otherwise  specified)
MAXIMUM    RATINGS
DC    PLATE    VOLTAGE     ----       4000    VOLTS
MM A X - S I G N A L   D C   P L A T E

CuRRENT,   PER  TUBE             -           -           -           350    MA
MM A X - S I G N A L    P I A T E

DISSIPATION,   PER  TUBE   -           -           -           250    WATTS

2000      2S00      3000   volts
-160  -180  -200  volts

250         225         200   rna
60           45            38   rna

365         365         375   volts
22              17              14   watts
12                8               6   watts

500        565        600   watts
165           165           165   watts
335         400         435   watts

1500      2000
0-30

220          140
700        700

4200      6000
230         260

92           104
4652

1050       1400
630        900

3000   volts
-65  volts

loo   rna
560   rna

12,200   ohms
260   volts

83   watts
42   wat,s

1680   watts
1  180   watts

MAX-SIGNAI    GRID                                                                                                                                .Approxlmate    values.

DISSIPATION          -----                 40    WATTS                      IAd`ust   to      ive   stated   zero-Si   nal   DC   plate   current

iF    iT    is   oEsiRED   To   OPERATE   THis   TUBE   UNDER   coNDiTioNs   wioELy   oiFFERENT    FROM    THosE    GivEN    UNDER    "TypicAL   opERATioN,"   possiBLv    EXCEEDING

THE    MAXIMUM    fiATINGS    GIVEN    FOR    CW    SERVICE,    WRITE    EIMAC,     DIVIsloN    0F    VARIAN,    FOR     INFORMATloN    AND    ftECOMMENDATloNS.

A P P L I CAT I o N

MECHANICAL
Mottrzt!rzg  -  The  250TH  must  be  mounted

vertically,  base  down  or up.  The plate  and  grid
leads  should  be  flexible,  and  the  tube  must  be
protec`ted  from  vibration  and  shock.

CooZZ77.g  -Heat  Dissipation  Conncctors
( EIMAC HR-6 and HR-3 or equivalent)  must be
used   at   the   plate   and   grid   terminals   of   the
250TH.   Forced-air   cooling  is   not  required  in
properly  designed  equipment  operating  at  fre-
quencies below 40 MHz. If the free circulation of
air  around  the  tube is restricted,  a small fan or
centrifugal  blower  should  bc  used  to  provide
additional   cooling.

The  temperature  of  the  plate  and  grid  seals
must   not   be   allowed   to   exceed   225°C.   One
method  of.  measuring  these  temperatures  is  by
the  use  of  "Tempilaq`"  a  temperature-sensitive
lacquer  manufactured  by  the  Tempil  Corpora-
tion,132  W.  22nd  St.,  New  York  11,  N.Y.

ELECTRICAL
F{Jcimc'7tt   VoJfczgc   -   The   filament   voltage,

as  measured directly  at  the  tube,  should be  5.0
volts  with  maximum  allowable  variations  due
to  line  fluctuations  from  5.25  to  4.75  volts.

Bfcis  Vo!tczgc7  -  When  grid-leak  bias  is  used,
suitable  protective  means  must  be  provided  to

prevent  exc`cssive  plate  dissipation  in  the  event
of  loss  of  excitation,  and  the  grid-leak  resistor
should  be  made  adjustable  to  facilitate  main-
taining  the  bias  voltage   and  plate  current  at
the  desired value  from tube to tube.

Grtcz  Diss{patio7t  -  The  power dissipated  by
the grid of the 250TH must not exceed 40 watts.
Grid  dissipation   may  be   calculated   from   the
following expression :

Pg-e(mp`c
where  Pg=grid dissipation,

emcp=peak positive grid voltage, and
Ic=dc  grid current.

et mp may be measured by means of a suitable
peak-reading  voltmeter  connected  between fila-
ment and grid. In equipment in which the plate
loading  varies  widely,  such  as  oscillators  used
for radio-frequency heating, care should be taken
to make certain that the grid dissipation does not
exceed the maximum rating under any condition
of loading.

P!a}tc D{ssipcztio7i - The plates of the 250TH
operate  at  a  visibly  red  color  at  the  maximum
rated dissipation of 250 watts. Plate dissipation
in excess of the maximum rating is permissible
only  for  short  periods  of  time,  such  as  during
tuning procedures.



DRIVING   POWER  vs.   POWER  OuTPUT

®

The  three  charts  on  this page  show  the
relationship of plate efficiency, power output
and approximate grid driving power at plate
voltages of 2000, 3000, a.nd 4000 volts. These
charts  show  combined  grid  and  bias  losses
only.  The  driving  power  and  power  output
figures  do  not  include  circuit  losses.  Points
A, 8, and C are identical to the typical Class
C  opera.ting  conditions  shown  on  the  first
page  under  2000,  3000,  and  4000  volts  re-
spectively.
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The    Eimac   250TL   is   a    low-mu   triode   having   a    maximum    plate   dissipation   of   250   watts.    It   is
intended   for   use   as  an   amplifier,   oscillator  or   modulator,   and   can   be   used   at   its   maximum   ratings  at
frequencies  up  +o  40  Mc.

Cooling   of  the   250TL  is   accomplished   by  radiation  from  the   plate,   which   operates   at  a   visible
red   color   at   maximum   dissipation,   and    by   means   of   air   circula+ion   around   the   envelope.

GENERAL  CHARACTERISTICS
ELECTRICAL

Filament:   Thoriated   tungsten

Voltage---------

Current---------

Amplificat;on    Factor    (Average)          ------

Direct  lnterelec+rode  Capacitances   (Average)

Grid-Pla+e--------

Grid-Filament--------

Plate-Filamen+

Transconductance     (lb±350   rna.,   Eb-3000V.)               -           --

Frequency   for    Maximum    Ratings        ------

MECHANICAL
Base:    Medium    4-pin    bayonet   type,    fits    E.    F.   Johnson    No.    211

socket,  or  the  equivalent.
For   pin  connections,   see   outline   drawing.

Mounting----------

Cooling-----------

Recommended   Heat   Dissipating   Connectors:
Plate-.--------

Grid-..------

Maximum   Over-all    Dimensions:

length---------

Diameter
t`,a+   Weight       ----.---..

Shipping   weight        -------..

---.              5.0     volts

10.5    amperes

14

3.0   p.p.I

3.7  „„f
0.7   f 4tf

----       2650   4tmhos

-----      40    Mc

series   sockets,    National    XM-50

•        Vertical,   base   down   or   up.

-         Convection    and    radia+ion.

----   Eimac   HR-6

----   Eimac    HR-3

AUDIO  FREQUENCY  POWER  AMPLIFIER                                 TypICAL  oPERATloN

!'§S;:p§:#;iE!;:iT!A:i§;Ris:s ,;W:°T:t;:N:ST un'es;:a:t;°;W;S; S;M:;:f;:d )         ii:i;cii;g!;a;ai!V§i:;*:;i:§±;|i;®:¥;;ijj;:;t;(;pweerr tube)
PER   TUBE     -----                250   MAX.   WATTS                      *Adiust   for   given   zero-signal   plate   current.

RADIO  FREQUENCY  POWER  AMPLIFIER
AND  OSCILLATOR
Class-C  Telegraphy  or  FM  Telephony
(Key-down   conditions,   per  tube)

MAXIMUM   RATINGS

D-C   PLATE   VOLTAGE
D-C   PLATE   CURRENT
PLATE    DISSIPATION
GRID    DISSIPATION

4000   MAX.   VOLTS
350   MAX.   MA.
250   MAX.   WATTS

35   MAX.   WATTS

TYPICAL  OPERATION P®r   tub®*     (Fr®quenci®s           to   40   Mc.)
D-C   pl.te   Yoltage        -..--

3:8?;i,deycoj::egne,      ;       :       :       :       :
D-C  Grid    current        -----
Peak    R-F   Grid    Input   Voltage    (approx.)

grr:;Yd:nB,a:?pwaet:on(aiap;::;)„

;i;1,:r?I;?:Eta,boun,-.u,  :      :
+These     figures    show    actual

variations    in    circuit   losses.

4000     Yolt!
loo   Volts

310      Ma.
40     Ma.

900     Volts
33     W®tti
'4    Watts

1250     Watts
250    Watts

1000     Watts
be    performance   and    do    not   allow   for

PLATE  MODULATED RADIO FREQUENCY
POWER  AMPLIFIER
Class-C  Tolephony   (Carrier  conditions,   per  tube)

MAXIMUM   RATINGS

D-C   PLATE   VOLTAGE            -           -           -           3200   MAX.   VOLTS

D-C   PLATE   CuRRENT           -           -           -             280   MAX.   MA.

PLATE    DISSIPATION         ----                165   lvlAX.   WATTS

GRID    DISSIPATION     ----                 35   MAX.   WATTS

TYPICAL   OPERATION, per   tub®*    (Frequencies o  40   Mc.)

B:8;i:::  toul:.aegn:      :       :       :
Total    D-C   Bias   Voltage        -          .
Grid    Resistor         ----
Fixed    D-C    Bids    Supply    Voltage
D-C   Grid   current        -         -         -
Poak    R-F    Grid    Input    Yoltaq®

8',::YjngDjs:?p'aetio;a?ap;3Xr.a)"       :
Plate    Pow®,    Input        -          -          -

;i:;:  pDjLs:?a8:'put   :       :       :
•These   figures    show    actual    measured    tube    performance    and    do    not   allow    for

variat;ons    in    circuit    losses.

lF   iT   Is   DEsmED  TO   OpERATE  THis  TUBE   UNDER   cONDiTioNs   wiDELy   DiFFERENT   FPloM   TiiosE  GivEN   UNDER   ''TyplcAL   opERATioN",
POSSIBLY   EXCEEDING   THE   MAXIMUM   RATINGS   GIVEN   FOR   CW   SEFWICE,   WRITE   EIMAC,   FOF}   lNF.OBMATION    AND   RECOMMENDATIONS.



-©25oTL

APPLICATION
MECHANICAL

Mounting-The  250TL  must  be  mounted  vertically,

3:S;iedx?b|:,°arn:PihTeh:uE:at:u::db:r;dro'teeacdt:dshf°r:'i
vibration   and  shock.

:R?!inagnTER:i.Pies*::i,::t,cmounsn.eE:o::ed(:im,::

::aoti:n:n,:ngorjdretqe:#:nda:Sn;:otpheeri;5d°eTsi.gnF:5C::=#

Theent,.:epe:,a.tci:,ga,ia.'nf:;qau,:n:i:sun5e|i:t4uobeYsc..::
stricted,   a   small   fan   or   centrifugal   blower  should
be  used  to  provide  additional  cooling.

n.Thbee':IT.p;::tu,;eeoxfcteheedp!:t5eoa:.d6:ied;eea,'hs.Tu:;
measuring    these    temperatures    is    by   the    use   of
"Tempilaq,"  a  +emperature-sensitive  lacquer  manu-

fsa+:,+#:t +¥rk+h,eo,T#.il  Corporation,   11   W.  25+h

ELECTRICAL

Filament  Yol.age-The  filamen+  voltage,   as  mea-
sured    directly   a+   the   +ube,    should    be   5.0   volts
with    maximum    allowable    variations    due    to    line
fluctua+ions  from  5.25  to  4.75  vol+s.

Bias  Yolrage-When   grid-leak   bias   is   used,   suit-
able   protective   means   must   be   provided   to   pre-

yoesnsto:Xecxecs[St;:tejo:.,aat:dd+ises;::jtj:,:a:knr::.:s+:yes:+ou,i
be   made   adjustable   to   facilita+e   maintaining   the
bias  voltage  and  plate  current  at  the  desired  value
from  tube  to tube.

:rijddofDjtshs:PZ:jo°ThL-mTuhse+npo°tweexrcedej:S;4Poat;:tt?.yG:i:
dissipation   may   be   calculated   from   the   following
expression.

Pg-ecmp'c
Where;.:=d=rc:d:::k:SpSc¥:t:.?etn:ridvoltage.and

pe:ekn.1:e:da;:gbevoT+emaes:erredcobnynemc:::Sb°eft;e::;t:it|:

::x:i:;e:jcrn;;q;::e;::!i;iiei:i:::;:u;;i:::d:;;Sr:pa#!ih!;tijis:d:::;:s:;:f;;
loading.

:i:'eatDissi#j,:r=]h:a,Po'rataets+°hfethmeax2.:°uTmL:ap+eerd-

:i;:ri+:a:;s'eiii:d3fa:2;5m:?Ewe:::ti.:gp`,:s:;::iii:;p,ati;e::nn:,?pf:a:r:

fRoa:ti%sn,S'Yr'etii|;;tc.Pfi:is,V.!aYnT;ry:'ricou4';:Tshei:.afr?irci:ns,tsanacvea'„:'bv,:C:nuTe5r,::
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DRIVING   POWER  vs.   POWER  OUTPUT

®

The   +hree   char+s   on   this   page   show

the    rela+ionship    of    pla+e    efficiency.

power   output   and    approximate   grid
driving    power    at    plate    voltages    of

2000,    3000    and    4000    vol+s.      These

char+s   show   combined   grid   and   bias

lasses    only.    The    driving    power    and

power   outpu+   f igures   do   not   include
circui+  Iosses.  The   plate   dissipation   in

watts  is  indica+ed  by  Pp.

Pain+s  A,  8,  and  C  are  identical  to  the

typical   Class   C   opera+ing   condi+ions

shown   on   the   firs+   page   under   2000.

3000,  and  4000  vol+s  respectively.

®
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EIMAC
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The EIMAC 304TH is a medium-mu power triode intended for use as an
amplifier, oscillator or modulator. It has a maximum plate-dissipation rating
of 300 watts and a maximum plate-voltage rating of 3000 volts at frequen-
cies up to 40 MHz.

poweFoeut3pou4tT¥£t±Eg3as;.actt:fds£:£cgeFo#e€:u¥;rougofoTL3soo±nw%t[tasssp_La£:
modulator  service  will  deliver  up  to  1400  watts  maximum-signal  plate
power output with 14 watts nominal driving power.

GENERAL     CHARACTERISTICS
ELECTRICAL
Fflamveoi:;g:ho.riate.dTu.ngsten  .....        5.oorio.o        volts

Current   ---------      25.0 or 12.5   amperes
Amplification Factor  (Average)         ----                        20
Direct Interelectrode Capacitances ( Average )

Grid-Plate-------
Grid-Filament------
Plate-Filament------

Transconductance  (Ib=1.0  amp., Eb=3000 v.)
Highest Frequency for Maximum Ratings      -
MECHANICAL
Base

3::Fei     :     :     :     :     :     :     :     :     :
Mounting Position
Cooling---------
Maximum Temperature of Plate and Grid Seals
Recommended Heat-Dissipating Connectors :

Plate--------
Grid--------

Maximum Over-all Dimensions :
Length--------
Diameter-------

Netwei8ht      =       -------
WeightShipping

10.2
13.5
0.7

16,700
40

whOS

MHz

"tit-,,ri,,lali;,",tlfl,?i,

-      -Special4-pin
See outline drawing

Johnson type No.124-213 or equivalent
-       -       -Vertical,basedownorup

Convection and radiation
----          225OC

-       -       -    EIMAC HR-7
-       -       -    EIMACHR-6

-       -       -7.63   inches
-       -       -      3.56   inches

9  ounces
I         3.Opounds

TYPICAL  OPERATION  (Frequencies

!iEle:d:':,'ff :   :   :   :
DC   Grid   current*          -       -       .

i##i:ig:,:fno*'=:   :   :
Bi:::pp:#¥18#-t    :    :    :
TYPICAL  OPERATION  (Frequencies
DC   plate  voltage  ----

RADIO-FREQUENCY   POWER   AMPLIFIER
OR   OSCILLATOR
Class-C Telegraphy (Keyrdown conditions, one tube)

MAXIMUM  RATINGS (Frequencies up to 40 MHz)
DC   PLATE   VOLTAGE
DC   PLATE   CURRENT
PLATE    DISSIPATION
GRID    DISSIPATION

3000   VOLTS
900  MA
300  WATTS

60  WATTS

3000  volts
-300  volts

5cO  rna
135

1500  watts
1200  watts

PLATE-MODULATED   RADIO-FREQUENCY
AMPLIFIER
Class{ Telephony (Carrier conditions, per tube)

MAXIMUM RATINGS  (Frequencies up to 40 MHz)
2500  VOLTS

75/I)  NIA
2cO   WATTS

60  WATTS

8!  ?lrai,de !oulrtraegnet  :
DC   Gi.id  Current.

i;rai?k!n§is::;;?:,,i:':ge
5i:::i::eerr'83#u-t

2000             2500  volts
-300           -350  volts

440                400  rna
60                  60  rna

440                485  volts
26                  29  watts

8                    8  watts
200                200  watts

700                 880               1cOo  watts
500                680                800  watts

TYPICAL OPERATION  (Sinusoidal  wave, two  tubes unless otherwise specified)

DC   PIATE  VOLTAGE
DC   PLATE   CURRENT
PLATE   DISSIPATION
GRID    DISSIPATION

A
AUDIO-FREQUENCY   POWER   AMPLIF:lER
0R  MODULATOR
Class-AB8
MAXIMUM  RATINGS (Per Tube)
DC   PLATE   VOLTAGE
DC   PLATE   CURRENT

3000   VOLTS
900M
300  WATTS

¥a,.:.iignilio!fg:g:i;:::,::g[:::::  :   :

#xk:S:Fg:G:ridRe¥&'jt:a::,:b\rp#n:guwb;e:)*we:r

I 500             2000
nds           -90
265               200

1065                 900
2840             4820

165                   '75
5037
2519

3000  volts
-150  volts

'35  rna
665  rna

10,200  ohms
210   volts
27  watts
14  watts

:Adp,E:?x,:mga,tveevsa,lau,:sd. ze..-s,gna,  DC P,a,e cu,,en,.                                                       A::: S'i3::
'|pp',:t,eeppo.yeer.`83#;t    :      :         :888            i288            fz88#:;::

lf   it    is   desired   to   operate   this   tube    under   conditions   widely   different   from   those    given    under   "Typical    Operation,"    possibly   exceeding   the    maximum    ratingsgivenforCWservice,writePowerGridTubeMarketing,EIMACDivisionofVarian,301IndustrialWay,SanCarlos,Calif.forinformationandrecommendations.

(Effective  4-1-67) ©  1953,1967  by  varian                                                                                                                                                     Printed  in  u.S.A.
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MECHANICAL
Mo"7zfi7tg-The 304TH must be mounted verti-
cally, base down or up. The plate and grid leads
should  be  flexible,  and  the  tube  must  be  pro-
tected fom vibration and shock.
CooZ£7tg-Heat Dissipating Connectors (EIMAC
HR-7  and  HR-6  or  equivalent)  must  be  used
at  the  plate  and  grid  terminals  of the  304TH.
Forced-air  cooling  is  not  required  in  properly
designed   equipment  operating  at  frequencies
below  40  MHz.  If  the  free  circulation  of  air
around  the  tube  is  restricted,  a  small  fan  or
centrifugal  blower  should  be  used  to  provide
additional cooling.

The  temperature  of the plate  and  grid  seals
must not be allowed to exceed 225°C. One meth-
od  of  measuring  these  temperatures  is  by  the
use  of `Tempilaq,"  a  temperature-sensitive lac-
quer manufactured by the Tempil Corporation,
132 W. 22nd St., New York 11, N.Y.

ELECTRICAL

F6Zclme7z€ Voztclge-The filaments of the 304TH
may be operated either at  10.0 volts when con-
nected in series or at 5.0 volts when connected
in parallel (see basing diagram). For maximum
tube  life  the  filament  voltage  should  be  main-
tained at the rated value. Variations must not be
allowed to exceed ±5% .
Bjczs  Vozfczgc  -  When  grid-leak  bias  is  used,
suitable  protective  means  must be  provided  to
prevent excessive plate dissipation in the event

Sfo]:isg3:e=:±dt:t±:dnj'ugtpadbi:h:ogELdc-#:aktere££::::

:ae±s¥i:8;ha:ubef%:oV£]ttfee:gdtupbl:.tecurrentatthe
Gricz D€ss€pat€o7t - The power dissipated by the
grid  of  the  304TH  must  not  exceed  60  watts.
Grid dissipation may be calculated from the fol-
lowing expression.

Pg-ecmplc
where Pg=grid dissipation,

ecmp=peak positive grid voltage, and
Ic=dc grid current.

ecmp may be measured by means of a suitable
peak-reading voltmeter  connected between fila-
ment and grid. In equipment in which the plate
loading  varies  widely,  such  as  oscillators  used
for   radio-frequency   heating,   care   should   be
taken to make certain that the grid dissipation
does not exceed the maximum rating under any
condition of loading.
PJc[tG  D€ss€pczfio72  -  The  plates  of  the  304TH
operate  at  a visible red color  at the maximum
rated dissipation of 300 watts. Plate dissipation
in excess of the maximum rating is permissable
only for  short periods  of  time,  such  as  during
tuning procedures.

DIMENSICINS
IN   INCHES

2.



DRIVING  POWER vs.  POWER  OUTPUT

The three charts on this page show
the  relationship   of  plate   efficiency,
power output  and grid driving power
at  plate  voltages  of  1500,  2000  and
3000  volts.  These  charts  show  com-
bined  grid  and  bias  losses  only.  The
driving  power  and  power  output  fig-
ures do not include circuit losses. The
plate dissipation in watts is indicated
by pp.

Points A, 8, and C are identical to the
typical  Class  C  operating  conditions
shown  on  the first page under  1500,
2000, and 3000 volts respectively.
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TECHNICAL    DATA

304TL
LOW-MU   TRIODE

®

MODULATOR
OSCILLATOR

AMPLIFIER

The EIMAC 304TL is a low-mu, power triode having a maximuin plate
dissipation  rating  of  300  watts,  and  is  intended  for  use  as  an  amplifier,
oscillator  or modulator,  where  maximum  performance  can  be  obtained  at
low plate  voltage.  It  can be used  at its maximum ratings  at frequencies  as
high as 40 MHz.

Cooling  of  the  304TL  is  accomplished  by  radiation  from  the  plate,
which operates at a visible red color at maximum dissipation, and by means
of air convection around the envelope.

GENERAL      CHARACTERISTICS
ELECTRICAL

Filament :  Thoriated tungsten
Voltage          ----------      5.Oorlo.0     volts
Current         ----------   25.Oorl2.5    amps

Amplification Factor  (Average) --------     12
Direct Interelectrode Capacitances ( Average )
Grid-Plate     ------------   8.6          pF
Grid-Filament     ~        ---------          12.1          pF
Plate-Filament    -----------. 8          pF

Transconductance  (Ib=  1.0  amp, Eb=  3000 V, ec= -175 V)  16,700 ffmhos
FrequencyforMaximumRatings     -------    40     MHz

MECHANICAL

Base--------------

Socket-------------

MOunting

Cooling------------.

Recommended Heat Dissipating Connectors :
Plate------------

•fds,;ii:,,,).,,Tfi,Ird,:,-,ffo
/

-        -       Special4pin,No.5000B

Johnson No.  124-213 or Equivalent
-       -     Vertical,basedownorup

-       -     Convection and Radiation

-------    HR-7

Grid--------------------HR-6

Maximum Overall Dimensions :
Length.----------
Diameter

Net  weight      -----------

Shipping  weight  (Average)        -------

•-----   7.625     inches
.        .   I    .        _        -        -3.563     inches

9    ounces

2   pounds

RADlo   FREQUENCY   POWER
AMPLIFIER   AND   OSCILLATOR

Class-C  Telegraphy  or  FM  Telephony
(Key-down  conditions,  per  tube)

MAXIMUM    RATINGS

DC   PLATE   VOLTAGE  -         -         -3000VOLTS

DC   PLATE   CURRENT   -         -         -          900MA

PLATE   DISSIPATION    -          -          -          300  WATTS

GRID   DISSIPATION       -          -          -             50WATTS

(Effective  6-1-67)  ©   1958,1965,1967  Varian

TYPICAL   OPERATION*

DC  platevoltage       -         -
DCGridvoltage        -         -
DC   plate  current       -         -
DC  Grid  current        -         -
Peak  RF  Grid   Input  Voltage
Driving   Power  (approx.)
Grid   Dissipation           -          -
Plate   Power   Input    -         -
Plate   Dissipation         -          -
Plate   power  output          -

1500            2000            3000  Volts-250     -300
665             600
9085

430              480
3336
1111

1000             1200
300              300
700              900

-400 Volts
500  rnA

80mA
575  Volts

40  Watts
8  Watts

1500  Watts
300 Watts

1200  Watts
*The   figures   show   actual    measured   tube    performance,   and   do   not   allow   for   circuit    losses.

Printed   in   U.S.A.

EIMAC    division    of   varian/301    industrial    way/san    carlos/california    94070
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AUDIO   FREQUENCY   POWER   AMPLIFIER
AND   MODULATOR
Class  a  (Sinusoidal  wave,  two  tubes  unless  otherwise

specified)

MAXIMUM    RATINGS

DC   PLATE   VOLTAGE            -          -          -
MAX-SIGNAL   DC   PLATE  CURRENT,

PER     TUBE           -----

PLATE    DISSIPATION,    PER   TUBE       -

TYPICAL  OPERATION,   CLASS  ABi

DC   Plate  Voltage
DC   Grid   Voltage

(approx.)*           -
Zero-signal   DC   plate

Current     -         -
Max-Signal   DC   Plate

Current     -         -
Effective  Load,

Plate-to-Plate    -
Peak  AF  Grid   Input

Voltage  (per  tube)
Max-Signal   Peak

Driving   Power
Max-Signal   Plate

Power  Output
*Acjjust     to     give     stated

3000  VOLTS

900  MA
300  WATTS

-       1500      2000      2500      3000Volts

-~118  -170  -230  -290 Volts

-         270         200          160          130  rnA

-         572         546         483         444  rnA

-2540      5300      850012,0000hms

-           118           170          230           290  Volts

0              0              0              O watts

-         256         490         610          730  Watts
zero-signal      plate     current.     The      effective     grid      circuit

resistance    for    each    tube    must    not    exceed    250,000    ohms.

TYPICAL  OPERATION,   CLASS  A82

DC  Plate  Voltage
DC  Grid   Voltage

(approx.)*           -
Zero-signal   DC   Plate

Current     -         -
Max-Signal   DC   Plate

Current     -         -
Effective  Load,

Plate-to-Plate    -
Peak  AF  Grid   Input

Voltage  (per  tube)
Max-Signal   Peak

Driving   Power

1500      2000      2500      3000Volts

-118  -170  -230  -290 Volts

270         200          160          ]30  rnA

1140       1000          900          800mA

2750      4500      6600      91000hms

245         290         340         390  Volts

78            87            95          Ilo  Watts
Max-Signal   Nominal   Driving

Power  (approx.)    -            39            44            48            55  Watts
Max-Signal   Plate

Poweroutput          -1100140016501800Watts
*Adjust   to   give   stated   zeroTsignal    plate   current

2

PLATE   MODULATED   RADIO   l=REQUENCY
AMPLIFIER

class-C  Telephony  (Carrier  conditions,  per  tube)

MAXIMUM    RATINGS

DC   PLATE   VOLTAGE           -----       2500  VOLTS

DC   PLATE   CURRENT            I          ----          700  MA

PLATE   DISSIPATION             -----          200  WATTS

GRID    DISSIPATION               -----              50  WATTS

TYPICAL   OPERATION   (Power   input   limited   to   500   and
1000   watts)*

DC   Plate  Voltage
DC   Plate   Current
Total   Bias   Voltage
Fixed   Bias   Voltage
Grid    Resistor         -
DC   Grid   Current
Peak  RF  Grid   Input

Voltage     -         -
Driving   Power      -
Grid   Dissipation  -
Plate   Power   Input
Plate    Dissipation
Plate  Power  Output

2000      2000      2500      2500Volts
250         500        200        400  rnA

-500  -500  ~525  -550 Volts
-410  -275  -300  -300 Volts

3000      300012,500      50000hms
30            75             18            50mA

615         690
1852
315

500       1000
90          190

410           810

620         715  Volts
11              36  Watts

2               9  Watts
500      1000Watts

75          170  Watts
425         830 Watts

*The    f igures    are    for    convenience    in    obtaining   a    500    or    1000    Watt    carrier    input

per     tube     to     the     modulated     ampljfier.     The     output    figures     do     not     allow    for
circuit   losses.

TYPICAL   OPERATION*

DC  plate  voltage          -
DC   plate  current          -
Total   Biasvoltage        -
Fixed   Bias  Voltage      -
Grid   Resistor         -          -
DC  Grid   current           -
Peak  RF  Grid   Input

Voltage    -         -         -
Driving   power      -         -
Grid   Dissipation  -          -
Plate   Power   Input       -
Plate    Dissipation            -
Power   output     -         -
+The   figures   are   for   one   tube

moclulated    Class   C   amplifier.

:  M,N.

'500
520-370

-160
2800

75

2000
525-500

-260
3000

80

operating   at   maximLlm    plate   dissipation   as   a   plate
The   output   figures   clo   not   allow   for   circuit    losses.

rl
E`H-



DRIVING  POWER  vs.  POWER  OUTPUT

The three charts on this page show
the   relationship   of   plate   efficiency,
power  output  and  grid  driving power
at  plate  voltages  of  1500,  2000  and
3000  volts.  These  charts  show  com-
bined  grid  and  bias  losses  only.  The
driving  power  and  power  output  fig-
ures do not include circuit losses. The
plate  dissipation in watts is indicated
by pp.

Points A, 8, and C are identical to the
typical  Class  C  operating  conditions
shown  on  the  first  page  under  1500,
2000,  and  3000 volts  respectively.

304TL -
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TECHNICAL     DATA

The   Eimac  450TH   is   a   high-mu   power  triode   having  a   maximum   plate  dissipat;on   rating  of  450
watts,   and   is   in+ended   for   use   as   an   amplifer,   oscillator  and   moduldtor.I+  can   be   used   at  its   maximum
ratings  at  frequencies  as  high  as  40  Mc.

Cooling   of  +ho  450TH   is  accomplished   by  radiation  from  the   plate.  which   operates  at  a   visible
red  color  at  maximum  dissipaton,  and  by  means  of  air  circulation  around  the  envelope.

GENERAL  CHARACTERISTICS
ELECTRICAL

Filament:  Thoriated   tungs+®n
Voltage.-..----.-
Current----......

basing    diagram).   Corresponding    socket   terminals
distribution   of  filament  and   R-F  charging   currents.

Amplification    Factor     (Average)           --

Direct  lnterolectrode  Capacitances   (Average)
Grid-plate-.---
Grid-Filament----
Plate-Filament

Transconductanco    (ib=500   rna.,   Eb=4000  v.)      I

Frequency   for   maximum   ratings              -           -

MECHANICAL
Base

Basing-------

Mol,nting

Cooling-------

7.5           yo'ts
12.0   amperes

Note:   Dual   connections   for   each   filament   lead   are   provided   within   the   base   of  the   tube   (see
must    be   connected   in   parallel   to   provide   proper

--------                    38

---.---            5.O   „„fd.
-------           8.8   „„fd-
-----.-            O.8   „„fd.

-------      6650   "mhos

40    Mc,

•---          Special    4    pin,    No.    5002B

.....-       RMAtype4AO
----        Vertical,basedownorup

-            -            -               Radia+ion   and    air   circulation

Note:   Adequate   ventila+ion   or   air   cooling    must   be   provided   so   +hat   +ho   seals   and   onv®lopo
do  not  exceed  200°C  under  operating   condi+ions.

Socket           ----           Johnson   Type    No.   2ll    or   National   Type   No.   XM50   or   oquival®nt.

Recommended   Hea+   Dissipating   Connoctors:
Plate.---.-.---.--.--
Grid           --.---.----.              _              _              _              _

450TH
HICH-MU   TRIODE

®

MODULATOR
OSCILLATOR
AMPLIFIER

Eimac    HR-8
Eimac    HR-8

Note:  The   grid   terminal   of  the   450TH   is  now  .560"   in   diameter,    To    accommodate    existing    equipment    designed    for   tll®    older
style   450TH   having   .098"   diameter   grid   terminals,   an   adapter  pin   is   provided    with   +he   newer   tubes.   This   adap+er   pin   is   threaded   so
that   it   may   be   removed   from   the   grid   terminal   of  the   tube.   The   small   grid   terminal,   if   used,   requires  an   HR-4   heat   dissipating   con-
nector.   (See  outline  drawing.)

Maximum   Overall   Dimensions:
Long+h                 -

Diame+er              -

Net  weight    -          -          -

Shipping     weight     (Average)

12.625   inches
5.125   inches

I.3    pounds

5.6   pounds

AUDIO   FREQUENCY  POWER  AMPLIFIER
AND  MODUL^TOR

TYPICAL    OPERATION-2   TUBES
Class   AB,   (Sinusoidal   wave,   two  tubes   unless   otherwise   specified)                     D~C    plate    Voltage          .----.

:.:x'pML:rERyAOT::AG:E       ....        6000  wAx   volts                iii::;ii€:!nndaa['::D!t-:.sgp::{ti!;:.'pix:;':.::;:       :       :       :

:L:i-:Sl:::U;:L:ADT::N:L:::  :UUBRERENT                 :::  :::   ::TTs               E:ajki;i-::;o'iGgi';:a;*:s;:p;¥;t§:i;e'':n;%:te:;:n(r:P:e'rp:t:ut:e::c°uxrr)e.nt

PLATE  MODULATED  RADIO   FREQUENCY
AMPLIFIER

Class-C  Telephony   (Carrier   conditions,   per  tube)

MAXIMUM    RATINGS

D-C     PLATE    VOLTAGE

D-C     PLATE     CURRENT

PLATE     DISSIPATION     -

GRID     DISSIPATION        -

(Revised   12-15-65)

4500   MAX.   VOLTS

500   MAX.   MA.

300   MAX.   WATTS

80   MAX.   WATTS

TYPICAL    OPERATION,     PER   TUBE.

B€   3'l:::   !oulrt.a.gn:       :       :       :

Epxt.a!   Bi,:ss`:I,::g:       :        :        :
Gr;d     Resistor            ----
D-C    Grid    Current          -          -          -

Ber:ykin:-FpoGwr::  ,I:3;:a::)'tag-e      :
Grid       Dissipation              -          -          .

3::::    pDo,:sirpa',?.Pnut        :        :        :
Platepoweroutput       -.          -
+The    flgures   are    for   one    tube    operating    at    maximum    plate   d;ssipation    as   a

p.late     modulated     Class-C    amplifier.     The     output     figi/res     clc)     not     allow     for
circuit      losses.

Copyright   1950,1965   by  Varian   Associates

3000          4000          4500     Volt.
380             340              345      Ma.

-250      -300      -350    Volts
-loo      -150      -175    Volts

2500          3500          3500     Ohms
60                43                50      Ma.

490             525             585     Volts
30              23               29     Watts
14                   10                  12      Watts

1150             1360             15S0      Watts
300            300            300     Watts
850           1060           1250     Watts

EIMAC    division    of   varian/301    industrial    way/san    carlos/california    94070
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RADIO   FREQUENCY   POWER   AMPLIFIER
AND  OSCILLATOR

Class-C  Telegraphy  or   "   Telephony  (Key-down  conditions,   per  tube).

MAXIMulvl    RATINGS

D.C    PLATE    VOLTAGE            --.-            6000   MAX.   VOLTS

D-C     PIATE     CuRRENT           ----               600   MAX`   WA.

PIATE       DISSIPATION               ---.               450   MAX.   WATTS

GRID    DISSIPATION        -----                  80   MAX.   WATTS

TYPICAL    OPERATION.    PER    TUBE.

;::  ;:i:d:t:j'!;.gn:,     :     :     :
D-C    Grid    Current          -          -         -

5:,iv:in:Diso:;'j,:.,:anppg:of-i'taq:e     :

;i:;:  ,p:O,::e;rp:t::p:u:,     :      :      :

APPLICATION
unHANlcAL

Mounting-The  450"  must  be  mounted  vertically,  base
up or  base  down.  F`lexible connecting straps should  be pro-
vided  from  the  grid  and  plate  terminals  to  the  external
grid  and  plate  circuits.  The  tube  must  be  protected  from
severe  vibration  and  shock.
Cooling-Provision  should  be  made  for  ample  circulation
of  air  around  the  450TH.  In  the  event  that  the  design  of
the  equipment  restricts  natur.al  circulation,  the  use  of  a
small  fan  or  centrifugal  blower  to  provide  additional  cool-
ing  for  the  tube  will  aid  in  obtaining  maximum  tube  life.
Special    heat-dissipating    connectors    (Eimac    HR-8)    are
available  for  use  on  the  plate  and  grid  terminals.  These
connectors  help  to  prolong  tube  life  by  reducing  the  tern-
perature  of  the seals.

ELECTRICAL
Filament   Voltage-For  maximum   tube  life  the  filament
voltage,  as  measured  directly  at  the  filament  pins,  should
be  the  rated  value  of  7.5  volts.  Unavoidable  variations  in
fialment  voltage  must  be  kept  within  the  range  from  7 03
to   7.88   volts.   All   four   socket   terminals   should  be   used,
putting  two  in  parallel  for  each filament  connection.
Bias   Voltage-Although  there   is   no   maximum   limit   on
the  bias  volt,age  which  may  be  used  on  the  450TH,  there
is   little   advantage   in   using   bias   voltages   in   excess   of
those  given  under  "Typical  Operation,"  except  in  certain
very  specialized   applications.   Where   bias  is  obtained  by
a  grid  leak,  suitable  protective  means must be  provided to
prevent  excessive  plate  dissipation  in  the  event  of  loss  of
excitation.
Grid  Dissipation-The  power  dissipated  by  the  grid  of the

3000          4000
-'75      -ZOO

500             450
9585

400             4'0
3535
2118

1500             1800
450             450

1050               1350

5000     Volts
-300    Volts

450      Ma.
90      Ma.

570      Volts
46    Watts
24     Watts

2250     Watts
450     Watts

1800     Watts

450'IH  must  not  exceed  80  watts.  Grid  dissipation  may  be
calculated  from  the  following  expression:

Pg -ecpn,Ic
where  Pg±Grid  dissipation,

ecmp±Peak  positive  grid  voltage,  and
lc ± D-c grid current.

ecmp   may   be   measured   by   means   of   a   suitable   peak
voltmeter  connected  between filament and  grid.I  In  equip-
ment   in   which  the   plate  loading  varies  widely,   such  as
oscillators  used   for  radio-frequency  heating,   care  should
be  taken  to  make  certain  that  the  grid  dissipation  does
not  exceed  the  maximum  rating  under  any  conditions  of
loading.

Plate   Voltage-Except   in   very   special   applications,   the
plate   supply   voltage   for   the   450TH   should   not   exceed
6000   volts.   In   most   cases   there   is   little   advantage   in
using  plate-supply  voltages  higher  than  those  given  under"Typical  Operation"  for  the  power  output  desired.

Plate  Dissipation-Under  normal operating  conditions, the
power  dissipated  by  the  plate  of  the  450TH  should  not  be
allowed    to    exceed   450   watts.   At   this   dissipation   the
brightness  temperature  of  the  plate  will  appear  a  visible
red   color.   The   value   of   this  color   is  somewhat  effected
by    light   from   the   filament   as   well   as   from   external
sources.  Plate  dissipation  in  excess  of  the maximum rating
is   permissible  for  short  periods  of  time,   such  as  during
tuning  procedures.
1For     siiitable      peak      v.t.v.in.     c;rcuits     see,      for     instance,      "Vacuum     Tube

Rat;ngs,"     Eimac    News,    January,     1945.    This   article    is    avaHable    in   reprint
form   on   request.

BOTTOM  VIEW

NOTE:-The grid  terminal  on  the new
450TH  and TL  type  tube  is  now  .563"
in  diameter.  To  accommodate  existing
equipment  which   uses  the  450TH   or
TL  tubes with  the  old  style  .098"  grid
terminal,   an   adapter   pin   is   provided.
This  adapter  pin,  if  not  needed,   may
be  removed  by  unscrewing.



DRIVING    POWER   vs.    POWER   OUTPUT

®

The   three  charts  on   this  page  show
the   relationship   of   plate   efficiency,

power  output  and  grid  driving  power
at  plate  voltages  of  3000,  4000,  and

5000  volts.     These  charts  show  com-

bined   grid   and   bias   losses  only.   The

driving  power  and  power  output  fig-

ures do  not  include circuit  losses.  The

plate  dissipation  in  watts  is  indicated
by  pp.

Points A,  8,  and C  are  identical  to the

typical   Class   C   operating   conditions

shown  on  the  first  page  under  3000,
4000,   and   5000   volts   respectively.

®
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EIMAC
Division  ®! Variaife
S    A     N         a     A     R     i     C3     £

C    A     L     i     F    a     R     N       i     A

The   Eimac  450TL  is   a   medium-mu   power  +riode   having   a   mdx!mum   plo+e   dissipation   rating   of
450   watts,   and   is   intondod   for   use   as   an   amplifier,   oscillator   and   modulator.   [t  can   bo   used  at  i+s
maximum  ra+ings  at froqu®ncios  as  high  a§ 40-lvlc.

`odco,:'o:!inmgax,i:Led?:s?::+ii:n:cacnodmg|is:::n?yofraaija:;rocnuir+::ntahr:upn':t+ohowehi;:,ooppeo.rate-tavisiblo
GENERAL  CHARACTERISTICS

ELECTRICAL
Filamont:  Thoriat®d  tungsten

Voltage--.---
Current--....

7.5           yolts
12.0 amporos

Note:   Dual   connec+ions  for  each   filament  lead   are   provided   within  the   base  of  +ho  +ube   (see
basing   diagram).   Corresponding   socko+   torminals   mus+   bo   connected   in   parallel   to   provide   proper
distribution  of  filam®nt  and   R-F  charging  currents.

Amplifica+ion   Factor   (Average)           ----
Diroc+  lnter®loctrodo  Capaci+ances   (Average)

Grid.Pla+a-----
Grid-Filament
Plate-Filamen+

Transconduc+ance     (ib=500ma,    Eb=4000v,     ec=     -75v.)
Froqu®ncy   for    Maximum    Ratings

MECHANICAL
Ba§®-------
Basing-------
Moun+ing
Cooling

Note:  Adoquat®  ventilation   or  air  cooling  must   be
do  no+  ®xcood  200°C  under  operating  conditions.

Socket               -               -               -               Johnson  Type  No.  2l I

R®commonded  Heat  Di§§ipating  Connectors:
Pla+o
Grid

No+e:   The   grid   +erminal   of  the   450TL   is  now   .560"

drawing.)

Maximum  Overall  Dimensions:
length
Diam®tor            -

Ne+    w®igl,+             -                 -
Shipping    weigh+    (Avordg®)

18

•          Special4pin,No.5002B
.              -         RMA  type  4AQ
-vertical,  base  down  or  up
Radio+ion   and   air   circula+ion

provided   so  that  +h®   seals  and  envelope

or  Na+ional  Type  No.  XM50  or  oquivalont.

---------               Eimac   HR-8
---------                Eimac   HR-8

in   diame+er.   To   accommoda+e   existing   equipment   designed   for   the   oldor  sfylo
450TL   having   .098"   diameter  grid   terminals,   an   adap+er   pin   is   provided   with  the  newer  +ubes.  This  adap+or  pin  is  th-roadod  so  +ha+  i+  may -b®
r®movod   from   +he  grid   +erminal   of  the  +ube.  The   small  grid   terminal,   if    used,    requires    an    HR-4    hod+   dissipa+ing    conn®c+or.     (See    ou+line

AUDIO  FREQUENCY  POWER  AMPLIFIER
AND  MODUL^TOR
Cia.S   AB,   (Sinusoidal   wave,   two   tubes   unless   otherwise   speci{ied)
MAXIMUM    RATINGS

D-C   PLATE   VOLTAGE   -----          6000   MAX.  VOLTS

MAX-SIGNAL   D-C   PLATE  CuRRENT
PER   TUBE     -.-----             600   MAX.   MA.

PLATE   DISSIPATION,   PER  TUBE   -          -          -                450   MAX.   WATTS

TYPICAL   0PERATloN-2   TUBES

i§:i;c;§j:g:i:;:;i:a;;:;;;:ji;;;:.:i:;i::§!oi±;;;}Poerr;::;)ro„
*Adiust   to   give   stated   zero-signal   plate   current.

RADIO   FREQUENCY   POWER  AMPLIFIER
AND  OSCILLATOR
Class-C  T®l®graphy  or  FM  T®l®phony   (Key-down  conditions,   per  tube).

MAxllvluM    RATINGS

D-C   PLATE   VOLTAGE       -          -                                -          60cO   MAX.  VOLTS
D-C    PLATE   CuRRENT

PLATE    DISSIPATloN

a

600  MAX.   MA.
450   MAX.  WATTS

GRID     DissipATION           -----              65   MAx.  wATTs

TYPICAL   0PERATON,   PER  TUBE*

:::  #i:d:  !#e8n:    :    :    :
D-C    Grid    Current        -         -         -

5:.iy:ini-,::3:w::t:o!:E5:o!:o,'ta?-a    :-
Plate     Power     Input        -         .          -

i|:::%s;iep.at6oun,pit     :      :      :
I:;hr:u;ftjg,Uorsesses.Show    actual    measured    tube    performance

PLATE   MODULATED   RADIO   FREQUENCY
AMPLIFIER

class-C  T®Iephony  (Carrier  conditions,  per  tube)

MAXIMUM    RATINGS

D-C   PLATE   VOLTAGE

D-C   PLATE   CURRENT

PLATE    DISSIPATION

GRID     DISSIPATION

4500   MAX.   VOLTS

500   MAX.   MA.

300   MAX.   WATTS

65   MAX.  WATTS

TYPICAL   OPERATION,    PER   TUBE*

3:8p#.tt®.yoJ::p.ant----:

::e:i  pRii;;s,s,!i',::3-:    :      :      :
D-C    Grid     Curreiit        -         -         -

!j;:#;:;%§r!::a:;i:;;::jt:tv:ottag:a:

30cO         4000
3cO            340-ioo

-ZOO     -250
5000         7000
4036

700           790
282,
121'

1150              1360
300           loo
850           1060

4500    Yolts
345     Ma.

i50   Volts
-275    Volts

7500    Ohms
36     Ma.

850     Volts
31     Watts
11     Watts

15sO    Watts
300    Watts

lz50    Watts
*E|:tef'gmuorasuiaatreedf€|as:.neat:bp:if:epr:r#jengou:;utmijxjTr:rd8'ant:tdaj,is::a};°rncj::ujat

'osses.

(Revised   12-15-65)  Copyright   1949,1965  by  Varian  Associates



-a 45oTL

APPLICATION

RECHANICAL

Mounting-The  450TL  must  be  mounted  vertically,  base
up or base down. Flexible connecting straps should be pro-
vided  from  the  grid  and  plate  terminals  to  the  external
grid  and  plate  circuits.  The  tube must  be  protected  from
severe  vibration  and  shock.

Cooling-Provision  should  be  made  for  ample  circulation
of  air  around  the  450TL.   In  the  event  that  the  design  of
the  equipment  restricts  natural  circulation,  the  use  of  a
sman fan or centrifugal blower to  provide  additional  cool-
ing  for the  tube  will  aid  in  obtaining maximum tube  life.
Special   heat-dissipating   connectors    (Eimac   HR-8)    are
available  for  use  on  the  plate  and  grid  terminals.   These
connectors   help   to   prolong   tube   life   by   reducing   the
temperature  of  the  seals.

ELEcrmlcAL

Filament  Voltag-For  maximum  tube  life  the  filament
voltage, as measured  directly at the filament  pins,  should
be  the rated  value of  7.5  volts.  Unavoidable  variations  in
filament voltage  must  be  kept within  the range from 7.03
to  7.88  volts.    All  four  socket  terminals  should  be  used,
putting  two  in  pal.allel  for  each  filament  connection.
Bias  Voltage+Although  there  is  no  maximum  limit  on
the  bias  voltage  which  may  be  used  on  the  450TL,  there
is   little   advantage   in   using  bias  voltages   in   excess   of
those  given  under  "Typical  Operation,"  except  in  certain
very  specialized  applications.  Where  bias  is  obtained  by
a  grid  leak,  suitable  protective  means  must  be  provided
to  prevent  excessive   plate  dissipation   in   the   event   of
loss  of  excitation.

Grid  I)issipation-The   power  dissipated   by  the   grid   of
the   450TL  must  not  exceed  65  watts.     Grid  dissipation
may  be  calculated  from  the  following  expression:

Pg-e.mplc

where  Pg±Grid  dissipation
ecmp±Peak  positive  grid  voltage,  and
Ic±D-c  grid  current.

ecmp   may   be  measured   by   means   Of   a   suitable  peak
voltmeter   connected   between   filament   and    grid.       In
equipment in  which  the  plate  loading  varies  widely,  such
as    oscillators    used   for    radio-I requency    heating,    care
should  be  taken  to make  certain  that  the  grid  dissipation
does    not    exceed    the    maximum     rating    under    any
conditions  of  loading.

Plate  Voltag-Except   in   very   special   applications,  the
plate   supply   voltage  for   the   450TL   should   not   exceed
6000   volts.     In   most   cases   there   is   little   advantage   in
using    plate-supply    voltages    higher    than    those    given
under  "Typical  Operation"  for  the  power  output  desired.
plate   Dissipation-Under   normal   operating   conditions,
the  power  dissipated   by  the  plate  of  the  450TL  should
not  be  allowed  to  exceed  450  watts.    At  this  dissipation
the   brightness  temperature   of   the   plate   will   appear   a
red-orange  in  color.   The  value  of  this  color  is  somewhat
affected   by   light   from   the   filament   as   well   as   from
external    sources.      Plate    dissipation    in   excess   of   the
maximum  rating  is  permissible  for  short  periods  of  time,
such  as  during  tuning  procedures.

NOTE:-The grid  terminal  on  the  new
450TH  and  TL  type  tube  is  now  .563"
in  diameter.  To  accommodate  existing
equipment  which   uses  the  450TH   or
TL  tubes  with  the  old  style  .098``  grid
terminal,   an   adaptor   pin   is   provided.
This adaptor pin,  if not needed,  may be
removed  by  unscrewing.



DRIVING    POWER   vs.  POWER    OUTPUT

®

The  three  charts  on  this  page  show

the   relationship   of   plate   eff iciency,

power  output  and  grid  driving  power
at  plate  voltages  of  3000,  4000,  and
5000  volts.   These  charts  show  com-
bined  grid  and  bias  losses  only.    The

driving  power  and  power  output  f ig-

ures do not include circuit losses.   The

plate  dissipation  in  watts  is  indicated
by  pp.

Points A,  8,  and C are  identical  to the
typical   class  C   operating   conditions

shown  on  the  first  page  under  3000,
4000,   and   5000   volts   respectively.
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The EIMAC 592/3-200A3 is a medium-mu power triode having a maxi-
mum plate dissipation rating of 200 watts, and it is intended for use  as  a
power  amplifier,  oscillator,  or  modulator.  It  can be used  at its  maximum
ratings at frequencies as high as  150 MHz.

Cooling  of  the  592/3-200A3  is  accomphished  by  radiation  from  the
plate, which operates  at a visible red color at maximum plate dissipation,
and by means of forced-air circulation  around the envelope.

ELECTRICAL GENERAL   CHARACTERISTICS
Filament :  Thoriated Tungsten

Voltage
Current

Amplification Factor  (Average)         -       ~       -
Direct Interelectrode Capacitances ( Average )

Grid-Plate-------
Grid-Filament------
Plate-Filament------

Transconductance  (Ib=200 rna.., Eb=3000 v. )
FrequencyforMaximumRatings      -       -       -

10.0 volts
5.0 amperes
25

-        -        -        3.3ppr£
-       -      -       3.6w£
-        -        -0.29p,IJ,£
-       -       -3600pmhos
-        -       -       150 MHz

®
MECHANICAL
MOunting
Maximum Over-all Dimensions :

IJength----
Di ame ter         -       -       -

Netweight  (approx.)  -       -
Shipping weight  ( approx. )         ----
Cooling---------
Recommended Heat Dissipating Connectors :

Plate--------
Grid

Maximum Bulb Temperature      ----
Maximum  seal Temperature      ---------

-       -       -      Vertic al

6.0 inches
3# inches

6 ounces
.       .       .       11/2pounds
Radiation and Forced-Air

EIMAC HR-10
-       -       -    EIMACHR-5
.        _        -        -          225OC
----           175OC

AUDIO   FREQUENCY   POWER   AMPLIFIER
AND   MODULATOR
Class   8

MAXIMUM   RATINGS

DC  PLATE  VOLTAGE

MAX-SIGNAL  DC
PLATE   CURRENT

DC  PLATE  CURRENT

GRID   DISSIPATION

3500   VOLTS

250   MA.

200   WATTS

25   WATTS

TYPICAL   OPERATION
Sinusoidal  wave,  two  tubes
DCplatevoltage-         -         -
DC  Grid  Voltage  (approx.)*

unless  otherwise  specified.
-       2000        2500        3000Volts

zMe=£:§j;g==:B€E]aa:€E3_::==:

Effective  Lo
Peak  AF  G

May:J':::,

d,  Plate-to-Plate
d   Input

per  tube)
eak Driving  Power

Max-Signal  Nominal
Driving  power  (approx.)  -         -

%5s-tsigEiav:!t'a:::z:roo#ra,C;ra:g::rr-ent.

-50      -70
120                TOO
500          450

8500     12,600

260          270
5052

2526
600          725

-90 Volts
80 Ma.

400 Ma.
18,000 Ohms

270 Volts
40 Watts

20 Watts
820 Watts

PLATE   MODULATED   RADIO
FREQUENCY   AMPLIFIER
Class-C Telephony  (Carrier conditions,  per tube)

MAXIMUM   RATINGS

DC   PLATE   VOLTAGE    -         -         -               2600   VOLTS
PLATE   DISSIPATION      -         -          -                   200   MA.
PLATE   DISSIPATION      -         -         -                   130   WATTS
GRID   DISSIPATION         -         -         -                      25   WATTS

(Bevised  6-15-66)   ®  1954.  1966,  1968  by  Varian

TYPICAL   OPERATION
DCplatevoltage-        -        -
DC  plate  current   -        -        -
DCGridvoltage   ---
DC  Grid  current    -         -         -
Peak  RF  Grid   Input  Voltage

%rrii*is:?pY::iron    :       :       :
Plate  power  Input           -
Plate  Dissipation     -         -
Platepoweroutput       -
The   output   figures  do   hot   allow  for   circuit   losses.

2500 Volts
200 Ma.

-300 Volts
35 Ma.

535  Volts
1 9 Watts
9 Watts

500 Watts
125 Watts
375 Watts

Printed  in  U.S.A.
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RADIO   FREQUENCY   POWER   AMPLIFIER
AND   OSCILLATOR
Class-C  Telegraphy  or  FM  Telephony
(Key-down  conditions,  per  tube)
MAXIMUM    RATINGS

DC  PLATE  VOLTAGE
DC   PLATE   CURRENT

PLATE    DISSIPATION

GRID   DISSIPATION

3500   VOLTS
250   MA.
200   WATTS

25   WATTS

TYPICAL   OPERATION
DC   Plate  Voltage  -
DC   Plate   Current  -
DC  Grid  Voltage    -
DC  Grid   Current    -

20
2-I

Peak  RF  Grid   Input  voltage         3
Driving  power          -         -         -
GridDissipation      ---
Platepowerlnput           -         -
PlateDissipation      -          -          -

Tph]ea::tppu9Yg::es°d:tpo¥taHow-forci-„

2500      3000
228         222

-180   -220
2825

400        440
1111

65.5
70        666
00        200
70        466

3500 Volts
228 Ma.

-270 Volts
30 Ma.

505  Volts
15  Watts
7 Watts

800 Watts
200 Watts
600 Watts

A P P L I C AT I O N

MECHANICAL
Mott7?ti7tg  -The  592/3-200A3  must be

mounted vertically, base down or base up. Flex-
ible  connecting straps  should be provided from
the grid and plate terminals to the external grid
and  plate  circuits.  The  tube  must  be  protected
from severe vibration and shock.

Coozi7tg  -  An  air-flow  of  approximately  15
cubic feet per minute  should be directed  at the
bulb from a 2 inch diameter nozzle located about
three  inches  from  the  center  line  of  the  tube.
The  center line  of the nozzle  should be located
about two inches down from the top of the plate
terminal. The incoming air temperature should
not exceed 50°C. Other methods of cooling may
be  used  provided  the  maximum  bulb  and  seal
temperatures are not exceeded. An 8 inch, house-
hold-type fan located about  10 inches from the
tube is one alternate method. Special heat-dissi-
pating  connectors  EIMAC  HR-5  and HR-10,  or
equivalent, for grid and plate terminals respec-
tively) should be used with this tube. These con-
nectors help to prolong tube life by reducing the
temperature of the metal-glass seals.

ELECTRICAL
Fizomc72,I Vo!tczgc  - For maximum tube life,

the filament voltage, as measured directly at the
filament pins, should be the rated value of  10.0
volts.  Unavoidable variations in filament voltage
must  be  kept  within  the  range  of  9.5  to  10.5
volts.

BicLs  VoJtcLgc  -  There  is  little  advantage  in
using  bias  voltages  in  excess   of  those   given
under "Typical Operation" except in certain very
specialized applications. Where bias is obtained
by  a  grid  leak,  suitable protective  means  must
be  provided  to  prevent  excessive  plate  dissipa-
tion  in  the  event  of  loss  of  excitation.

Grid Dissipcz£€o7i  -  The power dissipated by
the  grid  of  the  592/3-200A3  must  not  exceed
25  watts.   Grid  dissipation  may  be  calculated
from the following expression :

Pg-eclnplc
where Pg=grid dissipation,

ecmp=peak positive grid voltage,  and
Ic=dc grid current.

ecn`p  may  be  measured  by  means  of  a  suitable
peak-reading  voltmeter  connected  between  fil-
ament  and grid.

PZcztc Vozfczgc-Except for special applications,
the  plate  supply  voltage  for  the  592/3-200A3
should  not  exceed   3500  volts.   In  most  cases
there  is  little  advantage  in  using  plate-supply
voltages in excess of those given under "Typical
Operation" for the power output desired.

P!citc Dissipcztio7t  - Under normal operating
conditions,  the power dissipated by the plate of
the  592/3-200A3  should  not  exceed  200  watts.
At  this dissipation the brightness temperature  of
the plate will appear a red-orange in color. The
value of this color is somewhat affected by light
from  the   filament,  as   well  as   from   external
sources.  Plate  dissipation in excess  of the max-
imum rating is  permissible for  short periods of
time,  such  as during tuning procedures.

®
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DRIVING   POWER   vs.   POWER   OUTPUT

The four charts  on  this page  show  the relationship  of  plate  efficiency,  power  output  and  grid
driving power  at plate voltages  of 2000,  2500,  3000  and  3500  volts.  These  charts  show  combined
grid  and bias losses  only.  The  driving power and power output figures do not include circuit losses.
The plate dissipation in watts is indicated by Pp.

Points  A,  8,  C,  and D  are  identical  to  the  typical  Class  C  operating  conditions  shown  on  the
first page under 2000,  2500,  3000,  and  3500 volts respectively.
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The    Eimac    I000T   is    a    high-mu    power   triode    in+ended    for   use    as   a   modulator,    oscillator,    or

amplifier.   The   tube    has   a   maximum    plate    dissipa+ion    rating   of    1000   watts,   and   a    maximum    plate

vol+age    rating    of   7500   volts   at   frequencies   up   +o   50   Mc.   Cooling   is   by   forced   air   and   radiation.

The    I000T  in   Class-C   r-f   sei.vice   will   deliver   up  to   3000  watts  plate   power   ou+put  with   60   watts

driving   power.   Two    I000T.s   in   Class   A82   modulator   service   will   deliver   up   to   4600   watts   maximum

signal  plate  power  output  with  60  watts  driving  power.

GENERAL  CHARACTERISTICS
ELECTRICAL

Filament:   Thoria+od   Tungsten

Voltage------
Curron+------

Amplification    Factor    (Average)         -           -          -
Direc+   lnterelectrode   Capaci+ances    (Average)

Grid-Plato-----
Grid-Filament-----

Plate-F:lament

Transconductance    (lb=750ma.,    Eh=6000v.)    -

Highest    Frequency   for    Maximum    Ratings         -

MECHANICAL
Base--------

Connec+ions-------

Socket--------

Noun+ing   position      ------

Cooling--.-----

Maximum   Temperature   of  Grid   and   Plate  Seals

------           7.5   volts   ±5°/a

------         15.5           amperes

35

----,---                5.I    lJ,lJ.I

-------                9.3    prp.I

-------                0.5   lJ.Ill

9050   +mhos
.----.--      50   Mc

50-watt   jumbo.  4-pin   with   air-conduc+ion   pipe
-----           See   outlino   drawing

-            Johnson   type    No.123-211    or   equivalen+

Vertical,    base   down    or    up
----        Forced   air  and   radiation

Recommended  Grid  and  Plate  Heat  Dissipating   Connectors
Maximum   Dimensions:

Seated   Height              ------
Diameter-------

Net  weight      ---.-----
Shipping   weight   (Average)      ------

-            -     225OC

Eimac   HR-9

12.3    inches

5.13   inches

I.25   pounds

6.25   pounds

AUDIO-FREOUENCY POWER AMPLIFIER
OR  MODULATOR
Class-A82

MAXIMUM    RATINGS   (Per   tube)

D-C   PLATE    VOLTAGE         -          -

D-C   PLATE    CURRENT          -          -

PLATE     DISSIPATION              -           -

GRID      DISSIPATION               -          -

7500   MAX.   VOLTS

750   MAX.   MA

1000   MAX.    WATTS

80   MAX.   WATTS

TYPICAL  OPERATION   (Sinusoidal  wave,  two  tubes  unless  otherwise  specified)

i!::;kc;:i:i;i:a;'L:i;,;i;;:¥e;;i:ii::rw§e:;i:r;:::;:?:ub.)
]Adiust   to   stated   Zero-Signal    Plate   Currerit.

RADIOIFREOUENCY  POWER  AWIPLIFIER
OR  OSCILLATOR
Class-C    Telegraphy    or    FM    T®lephony    (Key-down    conditions.    per   tube)

¥.€X;¥AUT¥   §6TL'TNA%SE(Fro.quen.C'es.uP  t.a   5°.MC..)         75oo  MAx.  volts
D-C    PLATE    CURRENT         ------             750   MAX.    MA
PIATE     DISSIPATION             ------            IOOO   MAX.   WATTS
GRID    DISSIPATION                ------                80   MAX.   WATTS

4000          5000
-85       -'25
335             270

I.25               I.'4
6250           ,ZOO
260            290
3537

50cO          5700
3000          3700

6000     volts
-'60    yolts

220     rna
I.05     amps

13,300     ohms
335     yo'ts
60     watts

6300    watts
4600    watts

TYPICAL   OPERATION   (Frequencies   up   to   50   Mc.)

i:€ #:i:d:  v:o°j':t:aeqgne:        :
D-C  Gi.id    Current'          -

5:.iy:ing:,-!F:,p::r;:n.Yo:'tag:

;i:::  ;::::  g:tu:ut

3000         4000
-'50         -150

750              713
a              loo

350             365
3033
Ill,

22 50          2850
1350             1850

PLATE-MODULATED  RADIO-FREOuENCY
AMPLIFIER
Class-C  Telephony   (Carrier  conditions.   per  tube)
MAXIMUM   RATINGS   (Frequencies   up   to   50   Mc.)

D-C   PLATE    VOLTAGE         ------
D-C   PLATE    CURRENT          ------
PLATE      DISSIPATION             ------
GRID     DISSIPATION                ------

•Approximate    values

6000   MAX.   VOLTS
600   MAX.   MA
665   MAX.   WATTS

80   MAX.   WATTS

TYPICAL   OPERATION    (Frequencies

B:8  8:itde  Y:llt':::      :
D-C   Plat®    Current         -
D-C  Grid   current'       -

5:riv:n5::s:;p:a?::.oltag:a
Plato    Power    Input         -

to  50   Mc.)
4000          5000          6000     volts

-300       -400
600            600
8090

540            660
4560
2024

2400         ,000
1735            2335

-500    yolts
600    rna
95ma

775     volts
75    watts
25    watts

3600     watts
2935     wet+s

lF    IT   IS   DESIRED   T0   OPERATE   THIS   TUBE   UNDER   CON0lTTHEMAXIMUMRATINGSGIVENFORCWSERVICE,WIONS   WIDELY   DIFFERENT   FROM    THOSE    GIVEN    UNDER  ``TYPICAL   0PERATloN,"   POSSIBLY   EXCEEDINGRITEEIMACDIVIsloN0FVARIANASSOCIATES,FORINFORMATI0NANDRECOMMENDATloNS

(Revised   12-15-65)  Copyright   1952,1965   by  Varian  Associates

_====__-__     -±€=_set_=stsfaL-i-_I:±Efe=

EIMAC    division    of   varian    /    301     industrial    way    /    sam     carlos    /    california     94070
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APPLICATION

MECHANICAL
Mounting-The  loooT  must  be  mounted  vertically.    The
base  may  be  either  down  or  up.    The  leads  to  the  plate
and  grid  terminals  should  be  flexible,  and  the  tube  must
be  protected from  vibration  and  shock.

Cooling-The   envelope   and   seals  of   the   1000T   require
forced-air  cooling.    Air-conduction  pipes  are   provided  in
the   base   of   the   tube   and   in   the   HR-9   plate   and   grid
Heat-Dissipating   Connectors.    Two  cubic   feet  of  air   per
minute   supplied  to  each  of  these   pipes  will  satisfy  the
cooling  requirements  of  the  seals.   An  8-  or  10-inch  fan
located  approximately  a  foot  from  the  tube  will  provide
sufficient  cooling  air  for  the  envelope.   Air  must  be  sup-
plied  to  the  tube  when  plate  and  grid  voltages  are  ap-
plied,   and  must   be   continued   until   these   voltages   are
removed.    In  some  cases,  particularly  in  locations  where
the  ambient  temperature  is  high,  or  where  the  free  cir-
culation  of  air  is  impeded,   cooling  air  must  be  supplied
when  filament  voltage  is  applied,  and  continued  for  two
or  more  minutes  after  all  voltages  are  removed.

The  temperature  of  the  grid  and  plate  seals  must  not
be  allowed  to  exceed  225°C.    A  convenient  accessory  for
the  measurements  of these  temperatures  is  "Tempilaq",  a
temperature-sensitive  lacquer  manufactured  by  the  Tem-
pil   Corperation,   132   W.   22nd   St.,   New  York   11,   N.  Y.

ELECThlcAL
Filament-All   four   socket   terminals   should   be   used,
putting two  in  parallel for  each  filament connection.
Bias Voltage-The maximum limit on bias voltages which
may  be  used  with  the  1000T  is  considerably  above  those
listed   in   "Typical   Operation."   Where   bias   is   obtained
by  a  grid  leak,   suitable  protective  means  must  be  pro-,
vided  to  prevent  excessive  plate  dissipation  in  the  event
of  loss  of  excitation.
Plate  Voltage-The  rated  maximum  d-c  plate  voltage  of
7500   volts   applies   at   frequencies   up  to   50  Mc.     Above
that  frequency  the  tube  must  be  operated  at  lower  d-c
voltages.   In  most  cases  thel.e  is  little  advantage  in  using
plate   supply   voltages   higher   than   those   given   under"Typical  Operation"  for  the  power  output  desired.
Grid  Dissipation-Grid  dissipation may  be assumed  to  be
the product of the  d-c  grid  current  and  the  peak  positive
cathode-to-grid   voltage.     This  assumption  is  sufficiently
accurate  for  the  purpose  of  determining  that  the  1000T
is  operating  within  its  maximum  rated  grid  dissipation
of  80  watts.
Plate   I)issipation-Under   normal   oDerating   conditions,
the  power dissipated  by the  plate of the  1000T should not
be   allowed   to   exceed   1000   watts.    Plate   dissipation   in
excess   of  the   maximum   rating   is  permissible   for  short
periods  of  time,  such  as  during  tuning  procedures.

ALL    DIMENSIONS

lN    INCHES

.187 ± .002
4   PINS

FILAMENT
CONNECTED   TO
2   lNTERNALLY

FILAMENT
CONNECTED  TO
I   lNTERNALLY



DRIVING    POWER    vs.    POWER    OUTPUT

The   three  charts  on   this  page  show

the   relationship   of   plate   efficiency,

power  output  and  grid'driving  power
at  plate  voltages  of  4000,  5000  and
6000  volts.  These  charts  show  com-
bined   grid   and   bias   losses  only.   The

driving  power  and  power  output  fig-

ures  do  not  include  circuit.  losses.  The

plate  dissipation  in  watts  is  indicated

by   pp.
Points A,  8, and C are  identical  to the

typical   Class   C   operating   conditions

shown  on  the  first  page  under  4000,
5000,   and   6000   volts   respectively.
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The Eimac 5867A is a power triode designed primarily for use in Indus-
trial Heating applications.  The large heat storage capacity of the graphite
anode  aids  in  compensating  for  the  wide  variations  in  loading  generally
associated with this type of sevrice. The 5867A is also suitable for use as an
RF or AF Power Amplifier or Modulator.

The  5867A is cooled by radiation from the plate and by circulation of
forced~air through  the base,  around the envelope,  and over the plate  seal.
Cooling is greatly simplified by using the Eimac SK-410 Air-System Socket
and SK-406 Air Chimney.

GENERAL    CHARACTERISTICS

ELECTRICAL

Filament:  Thoriated Tungsten ----
Voltage----------
Current----------

Amplification  Factor  (Eb=2500  V,  Ib=100  rna)     ---

Direct Interelectrode Capacitances
Grid-Plate-----------
Grid-Filament--,-------
Plate-Filament----------

Transconductance  (Ib=100  rna)    -------

HighestFrequencyforMaximumRatings     -       -       -      r       -

Min.      Nom.     Max.

13.5
5.0                 volts

14.7 amperes

25

6.2 uuf
8.0 uuf
0.5 uuf

5 , o oo               urfuos
50mc

MECHANICAL

Base -------       I       ----------      see  drawing

Mounting        -------------     Vertical, base up or down

Cooling    --------------      Radiation  and  forced-air

Maximum Operating Temperatures :
Plate  seals    -----
Base  seals     ----

Maximum Overal Dimensions :
Height-----
Diameter----

Socket------

-         -         _         -         _         -         -         _         -         -         -           220OC
.         -         .         _         _         ------            180OC

----------      5.875inches
•---------      3.438inches

_        _        -        _        -        _        _        _        .        -        -         SK4|0

Chimney-----------------SK-406

Heat Radiator connector   -      -
Net weight     -----

(Effective  11-15e64)       1968  by  VARIAN

-         _        _         _         --.---.--   HR_6

------------     6ounces

Printed   in   UnsoAu
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RADIO-FREQUENCY   POWER   AMPLIFIER
OR   OSCILLATOR

CLASS-C  FM  or  Telegraphy

MAXIMUM   RATINGS

DC  PLATE  VOLTAGE

DC GRID  VOLTAGE

DC  PLATE  CURRENT

PLATE  DISSIPATloN

GRID  DISSIPATION

*Approximate  Value.

4,000 MAX.  VOLTS
-500 MAX.  VOLTS

400  N^A`X. N^a.

350 MA`X. W A:ITS
30 N^A\X. W A:ITS

TYPICAL   OPERATION

(Frequencies  below  50  mc.,  per  tube)

DCplatevoltage        _        -

DC  Grid  voltage          -        -

DC  plate  current        _        .

DC  Grid  current.        .        .

Peak  Grid  Driving  Voltage

Driving  power*    _         _         .

Plate  Input  power        .        _

plate  output  power    .        .

2,000   3,000
-]50  -250

400       365

8070
320      430
2527

800   1,090

585       840

4,000 volts
-350 volts

380 rna

80ma
535 volts

40 watts
1,520 watts

1,200 watts

CLASS-C   OSCILLATOR,   INDUSTRIAL
APPLICATloN   SINCLE   PHASE,   FULL   WAVE
RECTIFIER,    UNFILTERED

MAXIMUM   RATINGS

DC  PLATE  VOLTAGE

DC GRID  VOLTAGE

DC  PLATE  CURRENT

PLATE  DISSIPATION

GRID  DISSIPATION

PLATE  INPUT  POWER

3,800 MAX.  VOLTS
-500 MAX.  VOLTS

360  N\A`X.  Ma.

350 MA\X. W A:ITS
30 MA:X. W A:ITS

I,500 MAX.  WATTS

TYPICAL   OPERATION

(Frequencies  below  50  mc.,  per  tube)

DC  Plate  Voltage

DC  Plate  Current

DC Grid  Current  -

Grid   Resistor         -

Plate  Input  Power

Plate Output Power

2,750   3,500 volts

340       325  rna

60          65  rna

3,330   4,500 ohms
9351,400 watts

6851,100watts

CLASS-C   OSCILLATOR,   INDUSTRIAL
APPLICATION   SELF-RECTIFIED

MAXIMUM   RATINGS

PLATE  VOLTAGE  (r.in.s.)

DC GRID VOLTAGE          -

DCPLATECURRENT         -

PLATE  DISSIPAT|ON        -

GRID  DISSIPATION           -

GRID  RESISTOR         -          -

PLATE  INPUT  POWER     -

4,500 MAX.  VOLTS
-500 MAX.  VOLTS

2.10 MA`X. Ma.

350 MA`X. W A:ITS

30 N^A`X. W A:ITS

100,000 MAX.  OHMS
900 MA\X. VV A:ITS

TYPICAL   OPERATION
(Frequencies  below  50  mc.,  per  tube)

Plate  Voltage (r.in.s.)

DC Grid  Voltage

DC  Plate Current

DC Grid  Current  -

Plate  Input  Power

Plate Output Power
Grid   Resistor         -

3,000   4,000 volts
-110   -280volts

180         190ma.

32          35  rna.

600       840 watts
415       630 watts

3,000   5,500 ohms

NOTE:   ``TYPICAL  OPERATION"  data  are  obtained   by  calculation  from   published
characteristic   curves   and   confirmed   by   direct   tests.     No   allowance   for   circuit
losses,  either  input  or  output,  has  been  made.
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fi A P P L I CAT I O N

MECHANICAL

Mour,ting
The 5867A must be operated vertically, base

up  or down.  A flexible  strap  must be  provided
between  the  heat  dissipating  plate  connector
and the external plate circuit. The tube must be
protected from severe vibration and shock.

Cooling
Forced-air  cooling  is  required  to  maintain

base  and  plate  seal  temperatures  below  180°C
and 220°C, respectively. When using the Eimac
SK-410 Air system socket and SK-410 Air Chim-
ney,  complete with  the  HR-6  Heat  Radiator,  a
minimum air-flow in the base to anode direction
of 12 cfm at sea level is required to provide ade-
quate  cooling  at  an  inlet  air  temperature  of
50°C.  This  flow  rate  corresponds  to  a  static
pressure drop of 0.1  inches of water. At higher
inlet  air  temperatures,  higher  altitudes,  or  at
frequencies above 50 mc, the air flow rate must
be  increased  to  give  adequate  cooling.  Cooling
air must be suppHed to the tube even when the
filament alone is on during standby periods.

When a socket other than the SK-410 is used,
provisions must be made for equivalent cooling
of  the  base,  envelope  and  plate  seals.  In  all
cases,  air flow rates in excess of the minimum
requirements will prolong tube life.

frI1/1 -i
E

11

FG

J

ELECTRICAL

Filament Vollage
For maximum tube life the filament voltage,

as measured directly at the filament pins, should
be the rated 5.0 volts. Variations in the filament
voltage must be kept within  the range  of 4.75
and 5.25 volts.

Grid  Dissipation

The rated grid dissipation of the Eimac 5867A
is 30 watts. Grid dissipation is the approximate
product of the dc grid current and the peak pos-
itive grid voltage. In equipment where the plate
loading  varies  widely,  such  as  radio frequency
heating oscillators,  care  should be  taken  to in-
sure  that  the  grid  dissipation  does  not  exceed
the 30 watt maximum.

To prevent  overheating of  a  grid pin by RF
currents, it is advisable to connect all three grid
pins into the circuit.

Special Applications

lf it is desired to operate this tube under con-
ditions  widely  different  than  those  given here,
write  to  Power  Grid  Tube  Marketing,  Eitel-
Mccullough,  Inc.,  301  Industrial Way,  Sam
Carlos, California,  for information  and recom-
mendations.

KSEE  NOTE L   asTEWSEENOTE
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8873 8874 8875

The EIMAC 8873, 8874, and 8875 are compact external-anode ceramic/ metal triodes intended for use
in Class AB or C amplifiers in radio-frequency applications. The three types differ only in method of
cooling and anode dissipation: the anode of the 8873 is designed for conduction cooling and is rated for
200 watts; the 8875 anode has a tra,nsverse cooler for forced-air cooling and is rated for 300 watts; and
the 8874 requires axial-flow forced-air cooling and is rated for 400 watts. Grounded-grid operation is
attractive since a power gain as high as twenty times can be obtained with these types in a cathode-
driven circuit.

GENERAL CHARACTERISTICSI

ELECTRICAL
Cathode: Oxide Coated, Unipotential

Hea,ter Voltage
Heater Current, at 6.3 volts
Cathode-Heater Potential (maximum)

Tranconductance, average
Ib = 250 mAdc

Direct Interelectrode Capacitances, (cathode grounded, in shielded fixture)2

Cout
Cgp

Direct Interelectrode Capacitances, (grid grounded, in shielded fixture)2

Ck-htr
Frequency of Ma,ximum Rating:

6.3 ± 0.3   V
3.0A

+150   V

29,000 wmhos

20.5   pF
0.03   pF
6.0  pF

20.5  pF
6.0  pF

0.03  pF
6.0  pF

500  MHz

1.  Characteristics  and  operating  values  are  based  upon  peformance  tests.  These figures  may change without  notice  as the  result of additional  data  or  product  re-
finement.   Varian,   EIMAC  Division  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  Industries  Association   Standard   RS-191.

3981(Pevised  8-l-79)     ©     1970,197l,1973,1977,1979  by  varian                                                                          Printed  in  u.S.A.

--I_-_     ___  _: __   _ __=-_==_.-I-==
varjan,  EIMAC  division/301  industrial  way/san  carlos/california  94070
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MECHANICAL

Maximum Overall Dimensions:

Length
Diameter
Net Weight

Operating  Position ...............................

Cooling:  (Type 8873)
Conduction cooled. Recommended

(Type 8874)
Air flow at 50°C and sea level

TYPE  8873 TYPE 8874 TYPE  8875
2.14  in.54.41    mm            2.14  in.54.41    mm            2.18  in.55.50    mm
1.64  in.  41.66   mm            1.64in.  41.66    mm            2.52  in.64.01    mm
8.50oz.A2£%.9   gin            4.30oZAi}1.9   gin            8.600ZA2;3.8   8in

Beryllium oxide thermal link                                 EIMAC SK-1920

8.6  ft3/Min.
Pressure Drop, across tube anode cooler at 8.6 ft3/Min

(Type 8875)
Air flow at 25°C and sea level, and
Pressure Drop across tube anode cooler

Operating Temperature, Maximum, all three
Ceramic/Metal seals and Anode Core

Base:  (a,ll types)
Recommended Socket

See Application Section, Cooling 8875

0.37 in H20

250OC
Large Wafer Elevenar 11-Pin with Ring (JEDEC No. Ell-81)
................................         E.F.Johnson#124-311-100*

Available  grid  Collet,  for base  grid  ring contact     ........................       EIMAC  Part No.  882931
*NOTE:   The E.F.  Johnson  socket  is  available from EIMAC  as Part No.  154353.

RANGE VALUES FOR EQUIPMENT DESIGN

Heater Current, a,t 6.3 volts
Cathode Warmup Time
Plate current (Ef = 6.3 V, Eb = 1000 Vdc, Ec = O vdc)
Grid cut-off (Ef = 6.3 V, Eb = 2000 Vdc, Ib = 1.O mAdc)
Interelectrode Capacitances (cathode grounded, in shielded fixture)1

Interelectrode Capacitances (grid grounded, in shielded fixture)1

2.8                3.4   A
60                 ---   see.
35               80  mAdc

-16  Vdc

18.0             23.0   pF
0.04  pF

5.0               7.0   pF

18.0             23.0   pF
5.0               7.0   pF

0.04   pF

1.  Capacitance values are for a  cold  tube  as measured in a special shielded fixture in accordance with Electronic Industries Associa-
tion  Standard   RS-191.

2
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.f\
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8873/8874/8875 @

RADIO  FREQUENCY
CATHODE  DRIVEN
Class  A82
MAXIMUM  BATINGS:

DC  PLATE  VOLTAGE
DC  PLATE  CUF`FIENT

LINEAR  AMPLIFIER

PLATE  DISSIPATION  (nominal  values)
TYPE  8873  (with  heat  sink) .....
TYPE  8874
TYPE  8875

GFHD  DISSIPATION

H

®

®

2200    VOLTS
0.350    AMPERE

TYPICAL  OPEBATION
Class  A82  (Cathode  driven)  Peak  Envelope  Modulation
Crest  or  Key-Down  Conditionsl
Frequency
Plate  Voltage .....
Cathode  Voltage:::::
zero-signal  plate  cu;r6nt ..:::
Single-Tone  IVS  Plate  Currehi.2...::

RADIO  FREQUENCY  POWER  AMPLIFIER  OR
OSCILLATOR
Class  C  Telegraphy  or  FM
(Key-Down  Conditions)

MAXIMUM  BATINGS:

DC  PLATE  VOLTAGE
DC  GBID  VOLTAGE
DC  PLATE  CUF]RENT
PLATE  DISSIPATION  (nominal  values)
TYPE  8873  (with  heat  sink) .....
TYPE  8874
TYPE  8875

GPID  DISSIPATION

PULSE  MODULATOR  01]  REGULATOR

MAXIMUM  PATINGS:

DC  PLATE  VOLTAGE
PEAK  ANODE  CUF`F}ENT .....
GPID  DISSIPATION

3500    VOLTS
6   AMPEBE
5   WATTS

Two-Tone  Plate  Current3 ....
Single-Tone  Grid  Current4.:::
Two-Tone  Grid  Current4  ...
Peak  rf  Grid/Cathode  Voltage4 :..:
Peak  Driving  Power4 ....
Peak  Power  Input .....
Useful  Output  Power4 ::.:
Pesonant  Load  Impedance .....
Intermodulation  Distortions
3rd  Order -35                                --    dB
5th  order .....- 36                                  --dB

1.  Short-term  duty  should  not  exceed  50%.   During  brief
test periods, "on" time must be kept as short as possible,
with   sufficient   "off"   time   to   allow   for   tube   cooling.

2.  Key  down  condition.  With  50% duty,  current will  be half
the  value  shown.

3.  Two  equal-tone  modulation.  During  brief  test  periods,
allow sufficient "off" time for tube cooling   Values will be
lower   with   voice   modulation  for  the  same  PEP  level.

4.  Approximate  values.
5.  The intermodulation distortion products are referenced

against  one tone  of  a  two  equal-tone  signal.

TYPICAL  OPEF}ATION  (Frequencies  to  110  MHz)

Plate  Voltage
Grid  Voltage'
Plate  Current
Grid  Currenti
Measured  Driving  Power .....
Plate  Input  Power
Plate  Dissipation
Useful  Output  Power

1.  Approximate  value

PLATE  DISSIPATION  (nominal  values):
TYPE  8873  (with  heat  sink) .....
TYPE  8874
TYPE  8875

APPLI CATI O N

MOUNTING  &  SOCKETING  -  rThe  88r73,
8874, and 8875 may be mounted in any posi-
tion.  Sockets  such  as  E.F.  Johnson  #124-
311-loo, or equivalent, may be used as long
as  there  are  no  unusual  circumstances
which   would   allow   the   ceramic/metal
anode   and   base   seal   temperatures   to
exceed 250°C. The internal construction of
these tubes is such that heat transfer to the

3

2000    Vdc
-10    Vdc
250   mAdc
40   mAdc

9   WATTS
500   WATTS
195   WATTS
305   WATTS

200   WATTS
400   WATTS
300   WATTS

tube  base  is  minimized,  but  in operation
there is some heat flow from the tube base
to the socket. Mounting should be such that
free movement of air past the base by con-
vection is possible, or, if forced-air cooling
is  being  provided  for  the  anode,  some of
this air may be bled off to provide for some
circulation past the tube base.



@ 8873/8874/8875

The 8873 mounting is normally controlled by its
heat  sink  configuration  and  location.  Where
possible, the socket can be mounted on a bracket
which in turn is mounted to the heat sink so that
the one sink will act for removal of heat from the
tube anode and also the tube base. The EIMAC SK-
1920  beryllium  oxide  (Beo)  thermal  link  is
available for use between the 8873 anode and the
heat  sink.  Beo  is  a  ceramic  material  which
exhibits  high  thermal  conductance,  similar  to
aluminum, and high electrical resistance and low
loss  typical  of  ceramics.  Properly  installed,  it
provides a low thermal resistance path allowing
the anode heat to be transferred to the heat sink,
while providing electrical isolation between the
anode and the sink.

The 8874 requires forced-air cooling for its anode,
which can often be accomplished most easily by
means  of  a  pressurized  anode-compartment
chassis,  with  air  passing through the  anode
cooler and then exhausting. In such an installa-
tion, some air can be bled past the socket mount to
provide base cooling if this is required.

The  8875  has  a  large  transverse  cooler  on  its
anode,  requiring forced-air  cooling  directed
crossways.

HEATER/CATHODE  OPERATION  -The  rated
heater voltage  for the 8873,  8874,  and 8875  is 6.3
volts,  as  measured  at  the  base  of the  tube,  and
variations should be restricted to plus or minus
0.3 volt for long life and consistent performance.
At frequencies  above  approximately 300 MHz it
may  be  necessary  to  reduce  heater  voltage  to
compensate  for  rf  transit-time  heating  of the
cathode after dynamic operation of the tube has
started.  The  back  heating  is  a  function  of  fre-
quency,  grid  current,  grid-bias,  anode  current,
duty cycle, and circuit design and adjustment. The
following heater  operating voltages  are recom-
mended:

Frequency (MHz) Heater Voltage

300 or lower 6.3
301  to 400 6.0
401  to 500 5.7

The potential between the heater and the cathode
should  be  limited  to  plus  or  minus  150  Vdc.

4

CATHODE WARMUP TIME - In normau± service it
is recommended that the heater voltage be applied
for a minimum of 60 seconds before anode voltage
and  drive  boltage  are  applied,  to  allow  proper
conditioning of cathode surface.

If  it  is  desired  to  apply  anode  voltage  simulta-
neously with heater voltage, enough bias voltage
must  also  be  applied  so that no  conduction can
take place until drive voltage is applied after the
full 60 seconds of warmup time.

ANODE  CURRENT  RATING  AND  TUNEUP
PROCEDURE -The 8873, 8874, and 8875 are rated
for  350  mAdc  of  continuous  anode  current.  In
intermittent voice (A3J emission) and interrupted
carrier  keying  (Al  emission)  service, which
would be  normal  single-sideband-suppressed-
carrier or keyed CW operation, and where short-
term  duty  does  not  exceed  50%,  the  dc  anode
current (per tube) may be 500 rnA during the "on"
time.  With  50%  duty,  the  average  current  (per
tube)  would  be  250  rnA.  During very  short test
periods, the tubes may be operated at full 500 rnA
value but care must be taken to keep the "on" time
as short as possible, with sufficient "off" time to
allow for tube cooling.

Initial  tuneup  should  preferable  be  done  with
reduced anode voltage and drive, and if done at the
correct values,  little or no retuning will be nec-
essary when switching to full operating level. For
the  2000  volt  Intermittent  Voice  Service  (IVS)
condition,  tuneup  is  recommended  at  1500 volts
and reduced grid drive. When anode voltage and
drive  are  then raised, the full one kilowatt PEP
IVS condition will be achieved with little or no re-
tuning required.

COOLING - 8873 -This tube is designed for use in
a conduction-cooled system by using a beryllium
oxide (Beo) thermal link between the anode and
the heat sink. The heat sink in turn can be cooled
by  natural  (free)  convection,  forced-air  convec-
tion,  liquid  cooling,  or  a  combination  of  these
methods. The design choice is determined by the
tube application, but in all cases the cooling sys-
tem  must  maintain  the  anode  and the  ceramic-
metal seal temperatures below 250°C.

Intimacy of contact and pressure are two factors
which will effect transfer of heat from the tube
anode through the Beo thermal link to the heat

®
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sink.  A  good  thermally  conductive  compound
should be used in the interface (between anode and
Beo, and between Beo and heat sink) to reduce the
thermal  resistance  of the joint. Examples of
commercially available thermal joint compound
are:

WAKEFIELD  120  -  Wake field  Engineering  Co.,
Wake field, Mass. 01880

DOW CORNING 340 - Dow Coming Corp.,
Midland, Michigan 48640

ASTRODYNE THERMAL BOND 312 -Astrodyne
Inc., Burlington, Mass 01803

G.E.  INSULGREASE  G641  -G.E.  Company,
h            Cleveland, Ohio 44117

a

fi
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The method of fastening the tube to the heat sink
should provide reasonable compression to reduce
interface thermal resistance. A device such as the
DE-STA-CO toggle clamp, modified by replacing
the rubber nose with a 1/2-inch ceramic insulator,
can provide a simple means of holding the tube
securely  and  providing  adequate  compression.

The EIMAC SK-1920 Beo thermal link is recom-
mended for use between the tube anode and the
heat sink, as it is the correct size and thickness to
match the physical and electrical characteristics
of the 8873 tube.

IMPORTANT  -  BEFORE  HANDLING  OR  AT-
TEMPTING TO USE ANY BERYLLIUM OXIDE
THERMAL LINK CAREFULLY READ THE MA-
TERIAL ON PAGE 6 REGARDING THIS MA-
TERIAL.

A heat sink capable of handling 200 watts of con-
tinuous  dissipation  from  the  8873  can  be  made
with  a  section  of finned  aluminum  alloy extru-
sion, such as Wake field A-2494, or equivalent, cut
to  approximately  8  inches  by  4  inches,  backed
with a 1/8-inch copper plate the same size. Thermal
joint compound is used between the copper plate
and the  flat  aluminum  surface,  with the two
secured together at enough points to assure good
continuous  contact.  The  backed extrusion is
mounted  so  as  to  allow  for  free  air  convection
around the fins. The tube is then mounted, with the
EIMAC SK-1920 thermal link, in the approximate
center  of the  copper surface, with thermal joint
compound again used between the tube anode and
the  Beo link,  and between the Beo link and the
copper. A device such as the modified DE-STA-

CO toggle clamp is used to hold the tube securely
in place.

Socketing is  accomplished with one of the units
mentioned earlier, mounted so as to allow for free
air convection around the base of the tube and the
socket, a,nd on a bracket which returns to the same
heat sink if possible. The designer is cautioned to
allow  for  some  lateral  movement in the  socket
mount, and to make sure the anode is flat against
the Beo thermal link so that good conduction con-
tact exists before the socket mounts are tightened
down. If the tube anode, the thermal link, and the
heat sink are not making good flat contact, heat
transfer will be seriously affected.

If unusually high ambient temperatures are ex-
pected,  or  more  than  200 watts capability is re-
quired, a small fan can be used to move air pa,st
the sink cooling fins. With any conduction-cooled
power tube, dissipation capability is almost com-
pletely dependent on the ability of the heat-sink
system  to carry heat away and the temperature
limitations  of the  tube  itself.  Thus  the  200-watt
dissipation rating of the 8873 is a nominal value
only, as illustrated by the fact that the same tube,
with an axial-flow air radiator installed (the 8874)
is rated for 400 watts of dissipation under speci-
fied cooling conditions.

In all cases, temperature of the tube anode and the
ceramic/ metal seals is the limiting factor, and the
equipment designer is encouraged to use temper-
ature-sensitive  paint  or  other  temperature-
sensing  devices  in  connection  with  any  equip-
ment design before the layout is finalized.

8874  -Forced-air  cooling  must  be  provided  to
maintain the  anode  core  and  seal temperatures
within maximum rating. The cooling data shown
is  for  sea level, with cooling air at 50°C,  and is
sufficient to limit tube temperatures to 225°C. The
pressure  drop  figures  shown  are  for the  anode
cooler  only,  as  would  be  the  case  with  a  pres-
surized  anode  compartment  of  an  equipment,
where air would be required to pass through the
anode cooler and then through an insulated duct
to  the  outside  of the cabinet.  Some air from the
pressurized  anode  compartment can  be  bled by
the socket for base cooling, either by means of a
somewhat  oversize  socket-mounting  hole,  or  a
series of small holes drilled in the chassis near
the edges of the socket, in order to provide a small
amount of air circulation around the base pins of
the tube.

5
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Anode Air Flow Approx. Press.
Diss. (CFM) Drop  (In.  H20)

200W 4.0 0.11

300W 6.0 0.22
400W 8.6 0.37

8875  -  Forced-air  cooling  must  be  provided  to
maintain  the  anode  core  and  seal  temperatures
within  the  maximum  rating.  Cooling data is
shown  for  sea  level,  with  cooling  air  at  25°C.

These figures are for the case where the cooling
air is supplied from a small general-purpose fan
in  close  proximity  to the tube  and directing air
across  the  tube  a,nd  through  the  anode  cooler.

The  recommended  cooling  is  sufficient  to  limit
tube temperatures to 225°C. The required a,ir vel-
ocity can be checked with a simple manometer, as
shown in the accompanying figure.

: : A pv (:f:#,7Y)

Anode Cooling Air Vel. Head (A Pv)
Diss. Velocity Inches  of H20

200W 870 Ft/Min. 0.045
300W 1600 Ft/Min. 0.16

With all three tube types, the equipment designer
is cautioned that it is not good practice to operate
at,  or  close  to,  the  absolute  maximum  temper-
ature ratings for the metal/ceramic seals. Where
long life and consistent performance are factors,
cooling in excess of the minimum requirements
outlined here is normally beneficial.

DANGER -BERYLLIUM OXIDE CERAMICS
(Beo)  Do  not  alter,  grind,  lap,  fire,  chemically
clean, or perform any other operation on the SK-
1920 Beryllium Oxide thermal link used with the
8873, or any other equivalent section of Beo used
with  the 8873.  Normal use of Beo  ceramics has
never  been  considered  hazardous,  but the  user
should avoid any operation which would create
Beo dust particles in the air, or fumes, which could
be breathed, as these are considered dangerous.

6

It should be noted that none of these three tubes
conta,ins  any Beo  in the  envelope,  or interna,lly.
Only  the  SK-1920  thermal  link  is  made  of Beo,
because of its insulating qualities combined with
its high thermal conductivity.

HIGH  VOLTAGE  -The  8873,  8874,  and  8875
operate at volta,ges which can be deadly, and the
equipment must be designed properly a,nd opera-
ting  precautions  must  be  followed.  Equipment
must  be  designed  so  that  no  one  can  come  in
contact with high voltages. All equipment must
include  safety  enclosures  for  high-voltage  cir-
cuits  and  terminals,  with  interlock  switches  to
open the primary circuits of the power supplies
and to discharge high voltage condensers when-
ever access doors are opened. Interlock switches
must not be bypassed or "cheated" to allow oper-
ation with access doors open. Always remember
that HIGH VOLTAGE  CAN KILL.

OUTPUT  OAPACJTAIVCE  -  The  interelectrode
capacitance  figures  given  in  the  General  Char-
acteristics are measured in a shielded fixture and
do not include additonal external capacitance. In-
cluding the stray capacitance between the anode
and  the  heat  sink  used  with  the  8873  tube  will
typically  raise  the  output  capacitance  to  some-
what  more  than  double  the  measured  internal
value.

INTERMODULATION   DISTORTION   -  rl:yplca.1
Operating Conditions, with distortion values in-
cluded, are the result of data taken during actual
operation a 2 Megahertz. Intermodulation values
listed  are  those  measured  at  the  full  peak  en-
velope  power  noted  and  are  referenced  against
one tone of a two-equal tone signal.

INPUT CIRCUIT -When abny of these types ±s op-
erated as a grounded-grid rf amplifier, the use of a
resonant tank in the cathode circuit is recommen-
ded in order to obtain greatest linearity and power
output. For best results with a single-ended amp-
lifier it is suggested that the cathode tank circuit
operate at a "Q" of five or more.

FAULT PROTECTION - AIL power tubes operate
at voltages which can cause severe damage in the
event of an internal arc, especially in those cases
where large amounts of stored energy or follow-
on current are involved.
Some means of protection is advised in all cases,
and it is recommended that a series resistor of 25
to 50  ohms be used in the anode circuit to limit
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peak current and provide a means of dissipating
the energy in the event of a tube or circuit arc. For
an oxide-cathode type such a,s these tubes are a
maximum of 4 joules total energy should be per-
mitted to be dumped into an internal arc. Amounts
in  excess  of this  may  permanently  damage  the
cathode or the grid structure.
Additional information is found in EIMAC's Ap-
plication  Bulletin  #17  titled  "FAULT  PROTEC-
TION", available on request.

SPECIAL  APPLICATIONS  -  If  it ±s  desired to
operate  this  tube  under  conditions  widely  dif-
ferent  from  those  given  here,  write  to  Power
Grid  Tube  Division,  Varian,  EIMAC  Division,
301 Industrial Way, San Carlos, California 94070
for information and recommendations.

OPERATING HAZARDS
PROPER  USE  AND  SAFE  OPERATING  PRAC-
TICES WITH RESPECT TO POWER TUBES ARE
THE RESPONSIBILITY OF EQUIPMENT MANU-
FACTURERS   AND   USERS   OF   SUCH   TUBES.
ALL   PERSONS   WHO   WORK   WITH   OR   ARE
EXPOSED  TO  POWER  TUBES  OR  EQUIPMENT
WHICH   UTILIZES   SUCH  TU13ES   MUST  TAKE
PRECAUTIONS   TO   PROTECT   THEMSELVES
AGAINST   POSSIBLE    SERIOUS   BODILY   IN-
JURY.  DO  NOT  BE  CARELESS  AROUND  SUCH
PRODUCTS.

The operation of power tubes involves one or more
of the following hazards. any one of which, in the
absence  of  safe  operating  practices  arid  precau-
tions.  could  result  in  serious  harm  to  personnel:

a.     HIGH  VOLTAGE  -  Normal  operating  volt-
ages  can  be  deadly.

b.     RF   RADIATION   -   Exposure  to  strong  rf
fields  should  be  avoided.  even at  relatively
low frequencies. The dangers of rf radiation
are   more   severe  at  UHF  and   microwave
frequencies  and  can  cause  serious  bodily
and eye injuries. CARDIAC PACEMAKERS
MAY  BE  AFFECTED.

c.    X-RAY  RADIATION  -  High  voltage  tubes
can  produce  dangerous  and  possibly  fatal
X-rays.

d.     BERYLLIUM OXIDE POISONING -Dustor
fumes  from  Beo  ceramics  used  as  thermal
links   with   some  conduction-cooled  power
tubes are highly toxic and can cause serious
injury  or  death.

e.    GLASS  EXPLOSION  -Many  electron  tubes
have  glass  envelopes.  Breaking  the  glass
can cause an implosion, which will result in
an  explosive  scattering  of  glass  particles.
Handle  glass tubes  carefully.

I.     HOTWATER-Waterusedtocooltubesmay
reach  scalding  temperatures.  Touching  or
rupture of the cooling system can cause ser-
ious  burns.

9.     HOT SURFACES -Surfaces of air-cooledra,-
diators  and  other  parts  of  tubes  can  reach
temperatures   of   several   hundred   degrees
centigrade    and    cause    serious    burns    if
touched.

Please review the detailed operating hazards sheet enclosed with each tube or request a copy from the address
shown  below:   Power Grid Tube Division`  EIMAC  Division of Varian. 301  Industrial Way`  San Carlos, Calif-
ornia  94070.

7
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PIN  NO.1        CATHODE
PINNO.2       CATHODE
PINNO.3       CATHODE
PINNO.4       CONTBOLGBID
PINNO.5       HEATEB
PINNO.6       HEATEB
PIN  NO.7       CONTBOL  GF]ID
PINNO.8       CATHODE
PINNO.9       CATHODE
PIN  NO.10     CATHODE
PIN  NO.11     CONTBOLGBID

coNTFroL  GfflD (CONTACT
OUTER  CYLINDRICAL
surRE ONy. )

8873

12

D MENsloNAL   DATA

I)IM
INCH ES MILLIMETEFIS

MINI MAX. FtEF. MIN. MAX. REF.

A 2.cO2 2.142 50.85 54.4J
a I.610 1640 40.89 4',66
C I.810 1910 45.97 48 .5 I
D 0.750 Oslo 19.05 20.57
E 0.710 0.790 18.03 2C) 07
F - I.406 357'
G 0 , 187 4.75

H
BASE  E I I -8

(JEDEC   DESIGNAT ON)

J 0.559 0.575 14.20 14.55
K 0.240 6.10
L 0.027 Q69
N 890 910 890 9'0
P I.525 I.540 3873 3912
R I.417 I.433 35.99 56.40

i -G-LriLSEE  NOTE 3u
SUFREE  b  ( SHELL)

- - SEE NOTE 5

NOTES:
1.    BEF.  DIMENSIONS  ABE  FOB

INFO.  ONLY  &  ARE  NOT
BEQUIPIED  FOB  INSPECTION
PUPPOSES.

2.    (*) CONTACT  SUPIFACE.
3.    PIN  PITCH  DIA.  TO  BE  CON-

CENTBIC  TO  a  WITHIN  .040
DIA.

4.    BASE  IS  BASIC  JEDEC  EXCEPT
CEBAMIC  WAFEB  IS  INSIDE
SH E L L .

5.   SuBFACE  a T0  BE  PAPIALLEL
TO  PINS  I    &  11   AXIS  W|THIN  2°
&  ON  OPPOSITE  SIDE.

6.    SuBFACE  a MuST  BE  FLAT
WITHIN  .001  &  PEF}P.  TO  Sup-
FACEbwITHIN      N      LIMITS.

7.    SUPIFACE  a TO  BE  FPIEE OF
ANY  CODING  08  LABELING.

8.    SUF}FACE  a  POUGHNESS
(ASA 846.1 -1962 0P
ISO  P468-66)  -
32  p in.   6.8  Hm.
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PIN   No.I!     CATHODE

PIN   No.2:    CATHODE

PIN   No.3:     CATHODE
PIN   No.4:     GRID

Pml_No.5:     HEATER
PIN   No.6:      HEATER

PIN   No.7:      GRID

PIN   No.8:     CATHODE
PIN  No.9:    CATHODE

PIN No.IO:   CATHODE

di

a

a

PINNo.Il:     GRID

ANORE   RADIAroF`

GRID (CONTAC

OUTEf`  CYLIN

SURFACE

Dl MENsloNAL   DATA

DIM
INCHES MllLIMETEFIS

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

A 2.002 2.142 50.85 54.41
a I.610 I .640 40.89 4' .66
C I .810 I.910 45.97 48.51
D 0750 0.810 19.05 20.57
E 0.710 0.790 18.05 20 C)7
F I.406 35.71
G 0.187 4.75

H
BASE :  El I-81

(J EDEC    DESIGNATION)

J 0559 0.573 14,20 14.55
K 0.240 6.10
L 0.027 0.69
M I .4 I 7 I .433 35.99 36.40

A

IEL\SE

UJ
*  K

\
A

`.`,

*
PB:TDP'CAL

|LEiiiiiiiiiiiiiiiiii±i±
A I IEiiiiiiily)L

-`'1
III ©

I I,
I/iuHHHur          I

T

`5..,'.`..,,-

NOTE  3

NIS:
I.      F€F "us. AF}E  FOFt  lNFQOuur

AND  AF`E  NOT  FIODi  FOF`
iNRECTKIN  punFces.

2.    tt)CON"CT  SURFACES.
3.     BASE  IS  BASIC   JEDEC

EXCEPT  CEBAMIC   WAFER

ls  INSIDE   SHELL

8874
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PIN  No.1,  2.  3.  8.  9.10     CATHODE

DIMENSIONAL  DATA

INCHES MILLIMETERS
Pl N  No.  4,  7,11                    CONTPOL  GPID DIM. MIN. MAX. REF. MIN. MAX' REF.
PIN  No.  5,  6                         HEATEB®

A 2.185 55.50

a 2.480 2.520 62.99 64.01

C 1.867 1.997 47.42 50.72

D 1.544 1.674 39.22 42.52

E .780 .860 19.81 21 . 48

F 1 .406 35.71

a .187 4.75

H
BASE  Ell-81

(JEDEC  DESIGNATION)

J .559 .573 14.20 14.55

K .240 6.10

L 2.050 52.07

M .135 3.43

N .050 1.27

P .838 21.28-® R 1.417 1.433 35.99 36.40

J

i

1'

lox Ill
+ NOTES:

IIIIIIIIIIIIIIIIIIIIIIIIIIRi                                                                                                                                  I        -I

M
IllIllIll                                                      IIll 11111 1.  REF  DIMENSIONS  ARE  FOR  INFO11111 ONLY  &  AFtE NOT  F] EOUIR ED  FOR

* INSPECTION  PURPOSES.
E

i(*) CONTACT SURFACE.uH||I 3.  PIN  PITCH  DIA.  TO  BE  CONCENTRIC

NA TO  a  WITHIN  .040  DIA.

ANODE              I -                 ©LJ                        C 4.  BASE  IS  BASIC JEDEC  EXCEPT
CERAMIC  WAFER  I S  INSIDE  SHEL L

CoNTROLGRiD  +                                     ]TL©*?

.

I-lIIIIIIIm'IIIIIII Im ll                            I
=yN)DR|cALSURF             SEENOTH     -T®
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NON-OPERATING REGION

OPERATI NGRE GION \ \\

?E
C^

E=
EE]i
t^

B=
co                                           a                E3 ==3

C>
Ei

5
C^

PULSE  LENGTH

Pulse  anode  current  (ib) capability  is  dependent  on  pulse  length  (tp)  and  duty  factor  (Du).  Maximum  ib
for  a  given  tp  is  shown;  maximum  Du  may  then  be  derived  from  the'  relationship:  0.350  =  ib  \/i5T

PULSE  DERATING  CHART,  TypES  8873,  8874,  8875

PULSE  MODULATOR  OR  REGULATOR  SERVICE

15



--r---_rT---'-T---_

\'®

a

•®

a



a

The EIMAC 8938 is a rugged coaxial-base ceramic and
metal power triode designed for use as a cathode driven
class A82 or Class C amplifier.

It  is  recommended  for  VHF  or  UHF  service  as  a  linear
amplifier, power amplifier or pulse amplifier. Linearity and

power gain are both excellent due to the low ratio of grid to
plate current, and the relatively high  amplification factor.
Low grid interception of available emission current is due
to  the  beam  forming  geometry  of  the  special  grid  and
cathode design.

The 8938  is a  practical  size for  use  in  ground  based  or
mobile equipment in CW or PEP  power levels of 1  to 2.5
kw.   It  is   useful  at  frequencies  higher  than  the  upper
frequency of maximum ratings, 500 MHz.

ELECTRICAL

Cathode: Oxide Coated, Unipotential
Heater:     Voltage

Current @ 5.0 Volts
Transconductance (Average):

lb =  1.0 Ado
Amplification  Factor (Average)

GENERAL CHARACTERISTICS1

Direct lnterelectrode Capacitance (Grounded Grid)2

Frequency of Maximum  Hating (CW)

5.0 i 0.25 Volts

10.5 Amperes

55,000„mhos

1 Characteristics and operating values are based upon performance tests. These figures may change without notice as the result Of additional data or

product refinement. Varian EIMAC should be consulted  before using this information for final equipment design.

2Capacitance values are for a cold tube as measured in a special shielded fixture.

varian®
eimac salt lake division

Effective 3/15/89

1678 South Pioneer Pload / Salt Lake City, Utah 84104 / (801) 972-5000

Printed in USA



BADIO FBEQUENCY  LINEAB AMPLIFIEP CATHODE DBIVEN (Class A82)

lYPICAL OPEBATION

(Frequencies to 30 MHz)
Class A82 Cathode Driven,  Peak Envelope or
Modulation Crest Conditions

Plate Voltage
Grid Voltagel
Zero-Signal plate Current
Single-Tone Plate Current
Two-Tone Plate Current
Single-Tone Grid Current3
Two-Tone Grid Current3
Peak rf Cathode Voltage3
Driving  Power3
Useful Output Power4
Besonant Load Impedance
lntermodulation  Distortion2

3rd Order Products
5th Order Products

1 Positive cathode bias provided by zener diode.
2The intermodulation distortion  products are referenced against one tone of a two equal tone signal.
3Approximate value.
4Delivered to the load.

ABSOLUTE  MAXIMUM  BATINGS
DC Plate Voltage
DC Plate Current
Plate Dissipation
Grid  Dissipation

lYPICAL OPEBATION

(Cathode Driven Amplifier)

Frequency of Operation
Heater Voltage
DC Plate Voltage
DC Grid Voltage
DC Plate Current
DC Grid Current
Measured Driving Power
Useful Output Power
Power Gain

BADIO  FBEQUENCY  POWEB AMPLIFIEB (Class 8 or C)

ABSOLUTE  MAXIMUM  PATINGS
DC Plate Voltage
DC Plate Current
Plate Dissipation
Grid  Dissipation

2

A

3500 Vdc
-20 Vdc

300 mAdc
970 mAdc
715 mAdc

39 mAdc
1 2  mAdc
71  Volts

50 Watts
2030 Watts
2200 Ohms

-44 dB
-44 dB

4000 Volts
1.0 Ampere
1 500 Watts

25 Watts

400 MHz
4.3 Volts

3000 Volts
-31  Volts

i.0 Ampere

1 570 Watts
12.8 dB

4000 Volts
1.0 Ampere
1 500 Watts

25 Watts
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MECHANICAL

Maximum Overall  Dimensions:

Diameter
Net Weight
Operating Position

Maximum Operating Temperature:
Ceramic/Metal Seals
Anode Core

Cooling

Socket (Grounded Grid)

MECHANICAL

MOUNTING -The EIMAC 8938 may be mounted in any
position.

SOCKET -The EIMAC SK-2220 socket is designed for
use with the 8938 tube, making contact to the two heater
terminals, the cathode,  and the grid terminal. The grid  is

grounded to the frame of the socket.

Individual contact collets are also available from EI MAC to
fit the 8938 as follows:

TUBE  ELEMENT
Anode
Grid
Cathode
Heater
Heater (Center Pin)

EIMAC  PAF]T  NUMBER
1 35304
1 35305
1 35306
1 35307
135310

These   collets   are   described   by   EIMAC   drawing
SK-222l -60.

COOLING   -   The   maximum   temperature   limit   for   all
external tube surfaces and the anode core is 250°C. Tube
life is prolonged, however, if these areas are maintained at
a  lower temperature.  The  cooling  data  shown  is for the
anode  cooler only  and  the flow  rates  indicated  will  hold
tube  temperature   below  225°C   with   50°C  ambient
temperature at sea level at low frequencies. At frequencies
above 30 MHz, or at higher altitudes, the air quantity must
be increased. A small amount of additional cooling air is
required around the base of the tube to maintain seal and
envelope temperatures in this area within  ratings.

3.57  in; 91.00  mm
3.38 in; 85.85 mm

25 oz.; 709 gin

250OC
250OC

Forced Air
Coaxial

EIMAC SK-2220

Anode

SEA  LEVEL 10,000 FEET

Air Flow Pressure Air Flow Pressure
D,ssipat,On CFM Drop CFM Drop

Watts Inches Inches

500 12.8 .08 18.7 J1

1000 27.6 .24 40.0 .35

1500 50.0 .70 73.0 1.01

Note  An allowance has been made for 25 watts of grid dissipation and 50
watts of heater power.

ELECTRICAL

FILAMENT  OPEF`ATION  -  F3ated  filament  voltage  for
the 8938 is 5.0 Volts. For CW operation at the higher end of
the frequency range of the 8938, it is advisable to reduce
the  heater voltage  by  a  small  percentage.  For a  CW or
average power output of 1  kw or more at 400  MHz,  it is
recommended that heater voltage be reduced to 4.3 Volts.
At frequencies between 400 and 200 MHz, nominal heater
voltage,  for the  power  level  above,  should  be  obtained
from a straight line curve defined by 4.3 Volts at 400 MHz
and 5.0 Volts at 200 MHz.

In equipment intended for a broad range of frequencies, a
fixed compromise heater voltage is suggested. This may
be  the  lowest  heater  voltage  which  provides  adequate
cathode emission current at the lower end of the frequency
range, and should be between 4.3 and 5.0 Volts.

GRID  OR  CATHODE  BIAS  -lt  is  convenient  in  linear
amplifier service to use a zener diode or series of zener



diodes in the cathode circuit if bias is required. The power
loss is small because linear amplifier bias will generally be
less than 25 Volts. Conventional grid bias sources may be
used for CW or pulse applications.

UHF OPERATION -The 8938 provides very high gain at
UHF  with  simple  cavity  designs,   as  a  result  of  beam
focusing  action  of a  series  of  strip electron  guns  in  the
cathode grid  region,  which  produces very  high  mu  with
unusually low grid interception.

Use of a high mu triode in the cathode driven configuration
at UHF simplifies circuitry in  many ways.

INTERELECTRODE  CAPACITANCE   -  The  actual
internal interelectrode capacitance of a tube is influenced
by  many  variables  in  most  applications,  such  as  stray
capacitance to the  chassis,  capacitance  added  by the
socket  used,  stray  capacitance  between  the  tube  ter-
minals,  and  wiring  effects.  To control the actual  capaci-
tance  values  within  the  tube,  as  the  key  component
involved, the industry and military services use a standard
test   procedure   as   described   in   Electronic   Industries
Association  Standard  BS-191.  This  requires  the  use  of
specially constructed test fixtures which effectively shield
all external tube terminals or leads from each other and
eliminates any capacitance reading to "ground". The test
is  performed  on  a  cold tube.  Other factors  being  equal,
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  different
manufacturers.  The  capacitance  values  shown   in  the
manufacturer's   technical   data,   or   test   specifications,
normally are taken in accordance with Standard BS-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 layout if capacitance values are highly

significant in the design.

FAULT PROTECTION - lt is good practice to protect the
tube  from  internal  damage  caused  by  an  internal  arc
which may occur at high anode voltage.

RF RADIATION -Exposure to strong rf fields should be
avoided, even at relatively low frequencies. The dangers
of  rf  radiation  are  more  severe  at  UHF  and  microwave
frequencies   and   can   cause   serious   bodily   and   eye
injuries. CABDIAC  PACEMAKEPS MAY BE AFFECTED.

HOT SURFACES -When the tube is used in air and air
cooled, external surfaces of the tube may reach tempera-
tures up to 200 degrees C and higher.  In addition to the
anode, the cathode insulator and cathode/ heater surfaces
may remain hot for an extended time after the tube is shut
off. To prevent serious burns, take care to avoid any bodily
contact   with   these   surfaces   both   during,   and   for   a
reasonable cool down period after, tube operation.

CAUTION -HIGH VOLTAGE -Operafi'r}g vo/rage for the
8938 can be deadly, so the equipment must be designed
properly  and  operating  precautions  must  be  followed.
Design  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  the  primary  circuits  of  the
power supply and to discharge high voltage capacitors
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

SPECIAL APPLICATIONS -lf it is desl.red to operate this
tube  under  conditions  different  from  those  given  here,
write  to  the   Power  Grid  Tube   Marketing   Department,
Varian  EIMAC,1678 South  Pioneer Boad, Salt  Lake City,
UT 84104, for information and  recommendations.

4



89ae  @

(A)   ]9Vllo^   Olt]9

5



@  8938

C=C=
CJCJi,

(A)   ]9VLlo^   Oltl9   0L   ]qoHLV3

6



8938  @

0'- Om

II®

D". - NLL-
un+ Wuex. FtEF W. ut ftEf

A 3.3sO 3.380 85.09 6.85 -
a .810 .820 20.57 20.83
C .120 .127 - 3.05 3.23 -
D .477 .487 - 12.12 12.37
E .965 .975 24.5' 24.76
F I , 995 2.015 - sO.67 5'_18
G 2.245 2.255 - 57.02 57.28
H .235 - - 5.97 -
J .235 - 5.97 - -
K .170 .2cO 4.32 •:
L .370 .4cO 9.40 10.16
W .235 5.97 -
N I.Ilo I . I 70 - 28.19 29.72 -
P I.4 I.530 35.S6 sO.86 -
R 2.600 2.730 66.04 69.34 -
S 3.015 3.175 76.58 80.64 -
T .380 .480 - 9.65 12.19 -
u .3sO - 8.89
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TECHNICAL    DATA

The  EIMAC  3CX400U7  is  designed  for  use  above  200  MHz  as  a

CW,  pulse,  or  linear  rf amplifier,  particularly  in  the  806  to  950  MHz

portion  of the  spectrum  allocated  to  land  mobile  services.
The  3CX400U7  is  a  high-mu  triode  designed  with  beam-forming

cathode  and  control  grid  geometry,  of  all  metal/ceramic  construc-
tion,  and  an  external  anode  rated  for  400  watts  of  dis.sipation  with
forced-air  cooling.

The  combination  of  an  amplification  factor  of  over  200  and  mini-
mum   current  interception  by  the  control  grid  provides  good  power

gain  in  cathode-driven  (grounded  grid)  amplifiers.  Coaxial  terminals
and   continuous   cone-shaped   conductors  for   the   grid   and  cathode
allow  the  lowest  possible  inductance  between  these  tube  elements

3CX400U7

HIGH-MU   UHF

TR AN S M I TT I N G

TRloDE

and  the  cavity.  The  heater terminals are separate  from  the  cathode.
200  watts  of  useful  CW  rf  power  may  be  obtained  with  better  than  337c  efficiency,  and  better

than   10  dB  of  gain.   At  frequencies   near  900  MHz  the  amplifier  circuit  may  be essentially  a

quarter-wave  radial  or  rectangular  resonator  for  the  anode,  and  a  three-quarter  wave  coaxial  line
section  between  ground   and  cathode.  The  amplifier  is  described  in  this  data  sheet.  Terminal  col-
lets  are available and  are listed.

GENERAL  CHARACTERISTICS1

ELECTRICAL

Cathode:    Oxide-Coated,  Unipotential

Heater  Voltage,  Nominal  (see  derating  table  for  UHF  use)
Heater  Current,  at  6.3  volts    ...................

Cathode-Heater  Potential,  Maximum   ..............

Transconductance, average  (Ib   =  250  mAdc) ...........
Amplification  Factor,  average  ....................

6.3  ±  0.3   V

3.0A

±150    V

29,000   44mhos

240

Direct Interelectrode  Capacitances  (grid  grounded) 2
Cin    .................,............................                         18.4    pF

Cout     .............................................                            6.1     pF

cpk   ........,.....................................                         0.07    pF

Ck-htr     ............................................                           6.0    pF

Frequericy  of  Maximum  Rating:
CW     ..............................................                         1000     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  refinement.  EIMAC  Division  of  Varian  should  be  consulted  before  using
this  information  for  final   equipment  design.

2.    Capacitaiice  values  are  for  a  cold  tube  as  measured  in  a  special  shielded  fixture  in  accordance  with  Electronic  ln-
dustries  Association  Standard  RScl 91.

(Effective  8-1-74)    ©      1974  by  varian Printed  in  U.S.A.

EIMAC    division    of    varian    /    301     industrial    way    /    san     carlos    /    california    94070
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MECHANICAL

Maximum  Operating  Temperature:
Ceramic/Metal  Seals  and  Anode  Core

Cooling....................,

Base.......................

Recommended  Contact Collets:

Maximum  Overall  Dimensions:
Length.............

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

Net  Weight  (ap`proximate)   .  .  .

...,.............              250OC

................    Forced  Air

.............   Special  Coaxial

Tube Element             EIMAC  part No.

Inner Heater                     008290
Outer Heater                     008291
Cathode
Grid
Anode

008292
882931
154418

...          2.51in;63.75    mm

...         2.08in;52.83    mm

...          5.5oz;      155    grs

RADIO  FREQUENcy  rowER  AMPLIFIER
CLASS  C  TELEGRAPHY  OR  FM

MAXIMUM  BATINGS:

DC  PLATE  VOLTAGE
DC  GRID  VOLTAGE
DC  PLATE  CuRRENT
PLATE  DISSIPATION
GRID   DISSIPATION

1500    VOLTS
-100    VOLTS

0.400    AMPEFiE
400   WATTS

5   WATTS

TYPICAL  OPEF`ATION,  Cathode  Driven,  850  MHz

Plate  Voltage     ......
Plate  Current      ......
Grid  Current     .......

Measured  Driving  Power
Useful  Output  Power   .  .
Efficiency.........

Power  Gain    ........

1500   Vdc
400   mAdc

-5   mAdc
13.0    W

225W
37    0/o
12dB

RANGE  VALUES  FOR  EQUIPMENT  DESIGN

Heater  Current,  at  6.3  volts    ................................

Cathode  Warmup  Time   ....................................

Interelectrode  Capacitances (grid  grounded)1
Cin..............................................

Cout.........'...................................

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

Mine             Max.

2.8          3.4    A

60         ---   Sec

16.0       21.0   pF

5.0          7.OpF

0.1   pF

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

APPLICATION

MOUNTING   &   SOCKETING   -   Part   numbers   Of
available   EIMAC   collets   are   listed   under  ME-
CHANICAL.   These  collets  may  be  soft-soldered
to  the  appropriate  UHF`  line  or  cavity  elements.
The   collets   provide   low-inductance  connections
between  tube  and  circuitry  and  serve  to  draw  off
a    portion    of   the    heat    released    during   normal
Operation.

HEATER-CATHODE    OPERATION   -   The   nom-
inal    heater   voltage   for   the   3CX400U7   is   6.3
volts.  For CW  operation  at  frequencies  above  300
MHz  the  heater  voltage `should  be  reduced  as  the
cathode  receives  additional  heat  from  rf  charging
currents  and  a  transit-time  effect.  The  following
table  gives  approximate  values  of  hei`ter  volti`ge
ri`c`ttmmended   versus   operating   t.reqiieni`y   I.or   C\\`

®
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power   levels   at,   or   near,   the   typical   operating
conditions  shown  on  Page  2.  It  is  recommended
that  a  mechanical  relay,  or  other  type  of  switch-
ing   device,   be   provided   so   that   near-nominal
heater   voltage   will   be   provided   during  warmup
and    standby   periods,   and   then   dropped   to   the
recommended   level   when   rf   drive   is   applied   to
the  amplifier.

Frequency  (MHz) Heater Volts

300  or  lower 6.3

300 to 400 6.1

400 to  500 5.7

500 to 600 5.3

600 to  700 4.9

700 to 800 4.5
800 to  900 4.0
900 to  1000 3.6

The    heater   voltage    should   be    operated   at
nominal  voltage  of  603  volts  for  a  minimum  of  60
seconds  before  application  of  plate  voltage  or  rf
driving voltage.

/IVTERLOCKS   -   An   interlock  device   should  be

provided   to  insure   that   cooling   air  flow   is  es-
tablished  before  application  of  electrical  power,
including   the   heater.   The   circuit   should   be  so
arranged   that  rf  drive   cannot   be   applied   in  the
absence of normal plate  voltage.

COOLJIVG   -   Forced-air   cooling   of   the   tube   is
required,   with   11.5   cfm   of   air   directed   through
the   anode   cooler   when   operating   at   full   rated
(400 W) dissipation.  The  pressure  drop  across  the
anode   cooler  only  at   this   flow   rate   is   approxi-
mately   0.2  inch  of  water,   and  these  figures  are
based  on an  incoming air temperature  of 50°C  and
a  maximum tube  anode temperature  of 225°,  at  sea
level,   and   with   air   flowing   in   a  base-to-anode
direction.   When  air  is  flowing  in  this  direction,
and  the  base  contacting  arrangement  does  not  re-
strict   flow  in  and  around  the  base  seals,  addi-
tional   base   cooling   provisions   may   not   be
required,  but  the  designer  is  cautioned  to  verify
whether base  cooling is  adequate before  a circuit
design   is   finalized,   by   means   of  temperature-
sensitive    paints   which   are   available   for   this
purpose, or  other  equivalent  means.

Depending   on   the   circuit   or   cavity   design,
allowance  must  also  be  made  for  other  losses  in
the  air  system,  in  order  to  always   assure  suffi-
cient  flow  for  tube  cooling.  The  designer  is  also
cautioned  that  it  is  not   good  practice  to  operate

at,  or  very  close  to,  the  absolute  maximum  tem-
perature    ratings    for   the    metal/ceramic   seals.
Where   long   life   and   consistent   performance  are
factors,   cooling   in   excess   of   the   minimum  re-

quirements  outlined  is normally beneficial.

UHF    CAVJTy   AA4PLJFJER   -   Included   in   this
data  sheet  is  an  exploded  view  of  a  typical  cav-
ity    amplifier    of   simple   construction   requiring
little    precise    machine    work.    The   dimensions
shown   are  for   an   amplifier  to  be   operated  near
900   MHz.   The   typical   operating   conditions   for
850  MHz,  shown  on  Page  2,  were  obtained  with
this cavity.

The   output  c'ircuit    is   essentially   a  quarter-
wave  rectangular  cavity  forming  the  tuned  circuit
between  anode  and  grid.  Output  coupling  is  mag-
netic.  A  loop  is  formed  by  a  post F  which termin-
ates   at   one  end   in  the  center  conductor  of  the
coaxial  fitting,  and  at  the  other  end  it  is  solidly
in  contact with the  opposite  plate  (or  wall) of the
cavity.

The  input  circuit,  while  simple  mechanically,
is  not  as  easily  visualized  as  an  electrical  cir-
cuit.   Starting  with  the  small  inner  conductor  A,
this  is  a heater  conductor  and  rf  chokea  The  next
tube,   8,   is  the   second  heater  conductor  and  rf
choke.   The  third   tube,   C,   is   the   cathode  line
which   may   be   considered   as   a   broadly  tuned
three-quarter   wave   line.   The   next   diameter   of
tubing,   D,   is   a   sleeve   tuned   to   an  electrical
three-quarter   wave-length   by   an   adjustable   ca-
pacity probe,  E.  The  sleeve  is  excited by the  in-
put    capacity   probe,    F.    Current   flows    on   the
inside   as   well  as   on  the  outside  wall  of  the
three-quarter    wave   sleeve,   thereby   coupling
energy   to   the   cathode   line.   Sleeve   D   is  elec-
trically   three-quarter   wavelength  because  there
is    approximately   a   loaded   quarter   wavelength
within the vacuum  tube  itself,  E,

Suitable   cowling   (not   shown)  should  be  pro-
vided  to  introduce  cooling  air  through  three  short
tubes  on each  side  of  the  output  cavity  for  anode
cooling.  The  air  then  exhausts  through  the  anode
cooling   fins   of  the  3CX400U7.   The   three  short
tubes  on  each  side of  the  cavity are  dimensioned
to   serve   as   waveguide-above-cutoff  frequency
filters  in the  air  openings.

H/GH    VOLTAGE   -   Normal    operating   voltages
used   with   the   3CX400U7   are   deadly,   and   the
equipment   must   be   dcsiEncd   pro|)crly   iind   ()pL`r{i-
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ting   precautions   must   be   followed.   Design   ail
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

INTERELECTRODE   CAPACITANCE   -The
actual   internal   interelectrode   capacitance   of   a
tube    is   influenced   by   many   variables   in   most
applications,   such   as   stray  capacitance   to  the
chassis,  capacitance  added  by  the  socket  used,
stray   capacitance   between   tube   terminals,   and
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  I n d u s t r i e s  Association  St a n d a r d
RS-191.   This  requires  the  use  of  specially  con-
structed   test   fixtures   which   effectively   shield

DIMENsloNAL   DATA

DIM
INCHES M I LL I MET ERS

MIN. MAX. F]EF. MIN. MAX. REF.

A 2.510 63.75
a 2050 2 .080 52.07 52.83
C I.810 I.910 45.97 48.51 -
D 0.750 0.810 I 9 .05 20.57
E 0.710 0.790 18.03 20.07
F I . 406 35.71
G 0.'87 4.75
H 0. 2cO 5.08
J 0.559 0. 573 14.20 1455 -
K 0.240 6.10 -
L - 0.500 I 2 .70
M 0. I 50 - 3.81

N 0.330 8.38
P 0. 2sO 5.84
F( I.417 I.455 55.99 36.40
T 0.Oer 0.095 2.31 241
u 0.SIS 0.325 8.08 8.25 -
V 0.588 0.597 I 4. 9 3 15.16 -
W 0. 3 2 5 8.25

NOTES:

I.   REF   DIMENSIONS   ARE   FOR   INFO
ONLY  8[  ARE  NC)T  RE:QUIRED  FOR
INSPECTION  PuRPOSES.

2.   (i(}  CONTACT  SufifACE.

all  external  tube  leads  from  each  other  and  elim-
inates  any capacitance  reading  to  "ground".  The
test   is   performed   on   a  cold  tubeo   CIther  factors
being equal,  controlling internal tube capacitance
in  this   way  normally  assures   good   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    technical   data,    or   test   specifications,
normally   are   taken   in  accordance   with  Standard
RS-191o

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
layout   if  capacitance   values   are  highly  signifi-
cant in the  design.

SPECIAL  APPLICATIONS   -   1t  ±t   ls   desl£ed  to
operate  these  tubes  under  conditions  widely  dif-
ferent  from  those  given  here,  write  to  Power  Grid
Tube   Division,   EIMAC   Division  of  Varian,   San
Carlos,   Calif.   94070  for   information   and   recom-
mendations.
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U.S.    SALES    OFFICES

Atlanta
6650  Powers  Ferry  Fid.,  NW
Suite  100
Atlanta,  GA  30339
TEL:   (404)  252-0045

Clearwater  Branch
314  South  Missouri
Suite  205
Clearwater,  FL  33516
TEL:   (813)  446-8513

Boston
400  Totten  Pond  Road
Building  1

Waltham,  MA  02154
TEL:   (617)  890-4560

Chicago
205  W.  Touhy  Avenue
Park  Pidge,   lL  60ce8
TEL:   (312)  825-6686

rf`€?:;!f'e::2.osentralExpressway

P.O.  Box  689
F!ichardson,  TX  75080

TEL:   (214)  235-2385

Dayton
4134   Linden  Ave.
Suite   101
Dayton,  OH  45432
TEl.:   (513)  298-7318

Los  Angeles
2901   Wilshire  Boulevard,  Suite  102
Santa  Monica,  CA  90403
TEL:,  (213)  828-5588

New  York
#25  F}oute  22
Springfield ,  NJ  07081
TEL:   (201  )  376-6600

Ph i I ade 1 phi a
306  Fellowship  Pld.

Mt.  Laurel,  NJ  08057
TEL:  '(609)  235-6800

Phoenix
7117  Third  Avenue,   Suite  106
Scottsdale,  AZ  85251

rf`  TEL:  (6o2i  947.5461-`

2- 1 -7 6

San  Francisco
4940  EI  Camino  Real
Los  Altos,  CA  94022
TEL:   (415)  968-7630

Syracuse
6489   F}idings   Boad

Syracuse,  NY  13206
TEL:   (315)  437-2568

Washington,  D.C.
4701   Lydell   Drive
Cheverly,  MD  20781
TEL:   (301  )  773-7010

lNTERNATloNAL

SALES    OFFICES

Austra I i a
Varlan  Pty.   Ltd.
82  Christie  Street
St.  Leonards  2065
New  South  Wales,  Australia
TEL:  43-0673

Varian  Pty.   Ltd.
679  Springvale  F}oad
North  Springvale,   VICT.  3171
Austra I i a
TEL:  560-7133

Bene lux
Varian  Benelux  B.V.
Maassluisstraat  100
P.O.  Box  9158
Amsterdam,  Holland
TEL:   (020)   15   9410

Braz i I
Varian  lndustria  e  Comercio  Ltda.
AV.   DF}.   Cardoso  deMello,1644
04548  Sao  Paulo  SP,  Brazil
TEL:  80-80-27

Canada
Varian  Associates  of  Canada,  Ltd.
45  Biver  Drive
Georgetown,  Ontario,  Canada
TEL:   (416)  457-4130

France
Varian  S.A.
Quartier  de  Courtaboeuf
Boite  Postale  No.12
914010rsay,  France
TEL:  907-78-26

Germany
Varian  GmbH
Al lacher  Strasse -230E
8  ML.nchen  50
Germany
TEL:   (089)  8126  093

Italy
Varian  SpA
Via  Fratelli   Varian
10040  Leini   (Torino)
Italy

TEL:   (011  )  26  80  86

Japan
Marubun  Corporation
1 -1,  Nihombashi  Odemmacho  2-Chome
Chuo-Ku,  Tokyo,103  Japan
TEL:   (03)  662-8151

Scandinavia
Varian  AB
Skytteholmsvagen  7D
P.O.  Box  1099
17122  Solna  1,   Sweden
TEL:   (08)  82  00  30

Switzerland
Varian  AG
Steinhauserstrasse
6300  Zug,  Switzerland
TEL:   (042)  23  25  75

United  Kingdom  and   Ireland
EMl~Varian  Ltd.

248  Blyth  Road
Hayes,
Middlesex  U831  HPI
England

TEL:  01-573  5555

Pri'nted   in  u.S.A..  ,
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