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HAPD   TUBE   MODULATORS   -coNrmNSED   LisTiNG

PuLSE    CURRENT                 PULSE    CuRRENT

RATED   FIL.                     ELEVATED   FIL.
Ty.pE

D-loll
D-1037

F<398
F-7837

F-7838

F'-7839

F-59ro

Fno920

F-7328

F-72CX5

18               D -|oo8A

18                D -1008B

17.5

17.5

17.5 '

Epx-
Ipx-
'DC-
PD-
W-
A-

F-70re
F-5680

F-7C23

lpl(

300

650

4cO

160

160

160

|to
lto
lco
220

220

220

to
3'5

25

IPK

loco
550

230

230

•230
.200

2cO

•.160

350

350

350

M^XIM"   PEAK    INVERSE   VOLTAGE    -KILOVOIT9
PE^X   CATHODE   CuRBENT   -AMPERES                           .

PLATE   CuRflENT   -   AMPERES
PLATE   DISSIPATION   -l{llowATTS
WATER   COOLED
FORCED   Am   CooLED

POwER   TUBE

I

COOL  I NG

W

W

W

W

A

A

W

A

A

W

W

A

A

A

A



Eiil

Epx

30
30//

25

Eut-
lpk.
'oc-
Po-
W-
A-
*~
**-

Type

HIGH   VACUUM   DloDES -CONDENSED   LISTINC

RtctlrleR                                CLIPPEf{
OPERAT  ION                                 OPERATION

lpK

D -ioL8                 reo
D-1ch9A  ~               60

D-lch9B   ---            6o

D-|Ol+9C

D-1022A

D-1022B

D-1022C

r-7869

Fnol09
FJ3110

F-7975

F-7906

F-7907

D-1ch7

I)-1Q38

F-7131

F -7030
F-7779
Fnl034

loc

40
20

20

mH

M^XIMUM   PEAK    ltwERSE   VOLTAGE    -KIIOVOLts
PE^H   PLATE   CutlflENT    -   AllpEBE3
PLATE   Cu.RENt   -   AMPERES
Pl^TE   DIS9lF.^TION    -KILOW^TT9
W*TEfl   COOLED
Fo*c€D  Am  CoolEo
EICV^TEO   Fll^MENT   VOLTAGE
LWITEO  .ElllssION;    PuRE   TUN09TEN   CATHODE

su.ERSED[s   O^T^   OF   iorfeo

PD
--__

225

70

powER  TireES

C OOL  I NG

1onol
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Equipment

M an ufactu re rs

Price List

Eleclron

Tubes

February 15,1962

ELECTRON  TUBE  I][PARTMENT    .    COMPONENTS  DIVISION
INTERNATIONAL  TELEPHONE  AND  TELEGRAPH   CORPORATION,  CLIFTON,  NEW  JERSEY



INDUSTRIAL  AND  TRANSMITTING   TRIODE:S
OSCILLATORS,  AMPLIFIERS,  AND  MODULATORS

Descrip.       [q#frs:nt           users                                      Descri|i.       Equ#s:nt           i|sers                                      Descriii.       [qu#frs:nt           users
Tyiie                      tion                    Price                   Price                    Type                      tion                   Price                   Price                    Type                      tion                    Price                   Price

F-3X2500A3         HF

F-3X2500F3         H F

F-7C23                    Pu lse

F-7C25                    HF

F-7026                   HF

F.8C25                   AF

F-9C23                    HF

F-9C 28                    AF

F-9C29                    AF

F-gc30                   HF

F.9C31                      HF

F.110X                       HF

F-124A                     HF

F-124R                     HF

F-125A                     AF

F-128A                     HF

I.129B                    HF

F-129R                     HF

F-132A                    AF

F.134A                     HF

F-134B                     HF

F-212E                     MF

F-220C/

3208            MF

F-220CA/

320BA

I-342A    .
F.343A

F-343AA

F-631A

F.862A

F-880

F.88gA

S           -    $   200.00       F-889RA
-          205.00      F-891

158.00             192.00        F-891R

140.00            180.00        F-892A

245.00            275.00       F-892R

498.00            610.00       F-898A
-         602.00      F-5604
-       1,320.00       F.5606A
-       1,740.00      I-5619
-       1,300.00      F-5658
-       1,660.00      F-5666
-          720.00      F-5667
-       1,150.00       F-5668

-       1,610.00       F-5669
-       1,280.00       F-5680
-          225.00      F.5771/356

325.00           385.00       F-5874

355.00            412.00        F-5918A
-          282.00      F-5919

2,650.00        3,025.00       F.5996

2,650.00       3,025.00       F.6009
-          245.00       F-6179

F-6366

385.00           480.00       F-6367
F.637g

MF                 460.00           575.00       I-6398

MF                        -          700.00       F-6399
MF                 385.00           475.00       F-6400

MF                 460.00            600.00       F-6401

HF                         -          690.00       F-6691
MF              1,470.00        1,712.00       I.6692

HF                   510.00            635.00       F-6696

MF                  195.00           235.00       I-6697

MF           $    287.00     $    375.00        F-6800

MF                  240.00            295.00        F-6801

MF                 380.00            440.00        F-6803

MF                  235.00            290.00        F-6804

MF                 365.00            435.00       F-6920

MF              1,470.00         1,712.00        F-6921

HF                  450.00            600.00        F-6925

MF                 232.00           303.00       F-6926

HF                  350.00           475.00       F.6926J

HF                  495.00            595.00        F-7012

HF                   230.00            280.00        F-7185

HF                  275.00            370.00        F-7206

MF                 265.00            350.00       F-7207

MF                 407.00            520.00       F.7328

HF                   172.00            200.00        F-7532

HF                  485.00            665.00        F-7820

AF                  445.00            590.00       F-7831

HF                    900.00        `1,115.00        F-7832

HF               I,165.00        I,430.00        F-7837

HF                   190.00            220.00        F-7838

HF                  194.00            240.00        F-7839

AF               1,070,00        1,270.00       F-8045

HF                   125.00            170.00       F-8046

HF                   125.00             185.00        F-8104

AF                   985.00        1,210.00        F.8104J

HF              2,700.00        3,000.00        F.8131

HF                   125.00             170.00'      F-8132

HF                   125.00             199.00        F-8133

UHF               930.00        1,020.00        F-8145

HF                  560.00            740.0.0       F-8146

HF                  488.00            615.00       F-8147

HF                  880,00        1,165.00       F-8148

HF              1,080.00        1,400.00

HF           $    285.00     $    400.00

HF                  395.00            550.00

HF               1,055.00        1,275.00

HF               1,325.00         1,590.00

HTM           1,220.00         1,590.00

AF                  585.00            740.00

HF                   138.00             196.00

HF                   138.00             186.00

HF                   138.00             186.00

MF                  188.00            218.00

AF

HF

AF

HF

AF

AF

HF

HF

HF

674.00           825.00

300.00           395.00

525.00            650.00

825.00        1,100.00

275.00           370.00

600.00            775.00

380.00           505.00

540.00           715.00

975.00        1,200.00

HF              1,285.00        1,660.00

HF              1,240.00        1,600.00

HF                  975.00        1,200.00

HF              1,285.00        1,660.00

HF                   120.00            190,00

H F                  135.00            205.00

HF                  190.00            260.00

HF                  210.00            280.00

HF                  275.00            370.00

HTM          1,470.00        1,960.00

H F                 545.00            720.00

H F                 680.00            905.00

AF                 785.00        1,040.00

POWER   DIODES-RE:CTIF-IERS

Type              Deti::ip-       [qu#jr:Se:mt           ¥;jecres                Type              Deti::ip.       Equ#,:Se:nt           #e.res                Type               Deti::ip-       Equ#[r:se:nt           B:,ecres

F-222A                 HV          S            -$    390.00       F-7030

F-575A                    MV                     15.75               22.15        F.7100

F-673                        MV                      15.75                22.15        F-7131

F.857B                   MV                  187.00            230.00       F-7656

F-869B                    MV                  115.00            160.00        F-7779

F.7869

HV            $    170.00     $    202.00       F-7906

HV                  172.00            230.00        F-7907

HV                  172.00            230.00        F.8034

HV                   160.00             215.00        F-8109

HV                   172,00            230.00        F-8110

HV                  250.00            300.00

HV           $    400.00     $    525.00

HV                  450.00            600.00

HV                   135.00             170.00

HV                  275.00            365.00

HV                  325.00           450.00



TRAVELING  WAVE  TUBE:S
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Tyl,e
Bet;::ip-       [qu#j:se:nt           #j:res                Type              Deti::ip-       Equ#jr:se:nt           B%res                Ty,,e              Deti::ip-       Equ#fj:Se:nt           #je:res

F-6658              S-2

F-6825              S-1000

F-6826              S-1000

F-6867              X-05

F-6868              S-10

F-6996              X-10

F-7 066              X-0 5

$    850.00     $1,000.00       F-7338
1,050.00        I,200.00       F-7340

1,280.00        1,470.00       F-7524

950.00        1,110.00       I-7824

930.00        1,090.00        F-7847

1,075.00        I,200.00        F-7848

1,650.00        1,830.00       D-2009

S-1000        $1,480.00

X-1000            1,500.00

X-5                   1,800.00

BWO                    990.00

C-10                 3,000.00

C-2000           2,000.00

$1,650.00        D-2036
1,675.00        D-2037

2,000.00       X-282

1,250.00       X-354

3,250.00       X-368

2,250.00       X-370

C-2                  2,600.00        2,875.00

S-10              $    950.00     Sl,110.00

X-2                    1,925.00        2,135.00

C-10                1,800.00        2,000.00

X-5                   2,475.00        2,730.00

X-05                1,800.00        2,000.00

C-10                3,000.00        3,250.00

STORAGE  AND   DISPLAY  TUBES

Type              Dot;::jp-       [q"#,:Se:nt           B;jecres                Type              Deti::ip-       [qu#,:Se:nt           #jecres                Type               Deti::ip.       Equ#,:Se:nt           #jecres

F-6411                lRT                 $     110.00      $     140.00        F-7174

F-6914               lRT                       115.00            145.00        I-7222

F.6929              mT                      Ilo.oo            140.oo       F-7423

F-7172           21/2'' DVST     1,665.00                    -       D-3001

F-7173            4''DVST       1,850.00                   -       FW.204

FW-208

4''  DVST     $1,050.00

5''DVST        1,150.00

5''  DVST           880.00

5''DVST        1,050.00

5''DVST        1,850.00

7l/2''  DVST    2,500.00

_      FW-211
-      FW-212
-      FW-223
_      FW-227
_      FW.229

21/2'' DVST  $1,665.00     $

5''DVST        1,850.00

5''DVST        1,850.00

4"DVST       2,350.00

4"DVST        1,665.00

KUTHE  HYDROGEN  THYRATRONS  AND  DIODES

Equ#j:Se:nt           #[ecres                Ty,,e              Deti::ip-       [qu#j:Se:nt           ;;[ecres                Ty[,a              Deti::ip-       Equ#tj:Se:nt           #]ecres

3C45

3C45W

4C35A

5C22

]257

5948
5948A

5949
5949A

5956

5957

5958/I-40
5959/I-41

_      6130
_'     6587
_     6777
_     7322
_     7390
_      7583/KU-82
-     7621/

HT             $       11,95      S

HT                     43.75

HT                       19.60

CHT            1,100.00

CHT            1,425.00

HT                     27.45

KU-JOB        CHT                300.00

-       7665/KLI-72      CHT              275.00

-       7666/KU-73       CHT           1,100.00

-       7667/KU-74      CHT          1,425.00
-       7782/KU-71       CHT              325.00

-    7866/
KU-274

_     7890
_      E.38
-      KU-25
_       KU-51

KU-52

-      KU-53
_      KU-92
_      KU-93
_      KU-94
_      KU-99

SGR-1

CHT          $1,800.00     S

CHT             1,800.00

HT                       55.50

HT                       33.00

HD                      45.00

HD                       60.00

HD                     125.00

CHD                 300.00

CHD                700.00

CHD             1,500.00

HT                       12.80

HT                      23.60

*Prices  on  Request

powEn   TUBEs

AF      -Audio  Frequency
HF      -HighFrequency
MF     -Medium  Frequency
UHF   -   Ultra-High  Frequency
HTM   -   Hard  Tube  Modulator
Itv     -Highvacuum
MV     -Mercuryvapor

SYMBOLS
STORAGE   TllBES

IRT      -lnfra-F(edTube
I)VST   -   Direct View  Storage Tube

KUTllE   TUBES

HT      -Hydrogen Thyratron
CIIT   -   Ceramic  Hydrogen Thyratron
HI)      -Hydrogen  Diode
CHI}   -   Ceramic  Hydrogen  Diode



TRAVE:LING   WAVE:  TUBE   SOLE:NOIDS

Tube  Type                                                      Solenoid  No.                                                      Cooling

Equipment
Manufacturers

Price

F-6658
F-6825
F.6826
F.6867
F-6868
F.6996
F-7066
I.7338
F-7340
F-7524
F-7824 (BWO)
F-7847
D-2036

F{T-90532
RT-250,212
RT-250,449
F`T-250,199
RT-90532
RT-250,447

RT-250,444
RT-250,451
F{T-250,452

RT-90532

Water
Air

Air

Air

Water
Air

Air

Water
Water
Water
Air

Air

Water

$510.00
630.00
570.00
600.00
510.00
570.00
510.00
540.00
570.00
600.00
500.00
580.00
510.00

AIR  SOCKETS

Type                                                                                              Used   with

Equipment
Manufacturers                                                            Users

Price                                                                       Price

RT-53134-12     Type   I
RT-53134-12      Type   11

RT-53134-12     Tyi)e   Ill
RT-53134-12     Type   lv
RT.53892
RT-54452-1 *
RT-5445Z-1 *
RT-54628-1 *
RT-54628-1 *

RT-54887-1 *
RT-54887-1 *
RT-54891 -1 *
RT-54893-1 *
RT.55001 -1 *
RT-55098-1

F-7C23,   F-7C25,   F-5680,   F-5996,   F-7012
F-6366
F-892R,   F-5604
F-669l,   F-7185
F-5919,   F-6804,   F-7838,   F-8046
F-8C25
F-7820
F-7328
F-7907
F-7100,   F-7131,   F-7656,   F-7779

F-7869
F-7030
F-8034
F-8132
F-6920,   F-7839,   F-8145

$   27.00
27.00
50.00
86.00

117.00
50.00
50.00
86.00

$  38.OC1
38.00
68.00

110.00
152.00
68.00
68.00

110.00

*Glass  Base  Epoxy  Resin

WATER  JACKETS

Type                                                                                               Used   witli
M:#j:cm#: rs                                            ll se rs

Price                                                                       Price

RT-52903
RT-53221-12     Type   A
RT-53221-12     Type   8
RT-53221-12     Type   C
RT-53335-12
RT-53933-12
RT-5431g-12     Type   A
RT-54319.12     Type   8
RT-54319-12     Type   0
RT-54320-1
RT-54841-12
RT-55070-12
RT-55113

F-891,   F-892A,   F-5606A
F-5668,   F-7831
F-5666
F-5619,   F-6800,   F-7206,   F-8109
F-9C28,   F-9C30,   F-124A,   F-125A,   F-6179
F-6399A,   F-6400A,   F-8104,   F-6926
F-5918,   F-6379,   F-6803,   F-7837,   F-8045
F-6692,   F-692l
F-7906,   F-8148
F-880,   F-5658,   F-5668,   F-5771
F-5874A
F-8146
F-134,   F-134B,   F-6398

$   77.00
77.00
77.00
77.00

175.00
37.00

I;;::h
175.00
97.00

148.00
130.00
410.00



CONNECTOR  ASSEMBLIES

Type                                              Descriptio-ii                                                                                           Used   with

Equipment

Manufactiirers                      Users
Price                                  Price

RT-52578         Connector.   One  requiredforeach        F-880,   F-5604,   F-5606A,   F-5619,   F-5658,   F-5666,   F-5668,                    $  4.85                          $   6.25

Grid  and  Filamentconnection.           F-5771,   F-5918A,   F-5919,   F-6379,   F-6398,   F-6691,

F-6692,   F-6800,   F-6801,   F-6803,   F-6804,   F-6920,   F-6921,

F-7185,   F-7206,   F-7328,   F-7837,   F-7838,   F-7839,   F-7906,

F-7907,   F-8045,   F-8046,   F-8109,   F-8110,   F-8145,   F-8148

RT-54410-1     Filament connector

RT.54410-2    Filament center-Tap connector

RT.54410-3    Grid connector

RT.54764        Filament connector (Large) F-7831,   F-8146,   F-8147

RT-54765         Filament connector (Small)                        F-7831,   F-8146,   F-8147

RT-5499Z        Connector Assembly                                     F-8131

RT-55052        Grid  F(ing connector Assembly                F-7831,   F-8146,   F-8147

EE

POWER  TUBE:  RADIATOR  AND  CRATE  CREDIT  ALLOWANCES
AGAINST  THE   PURCHASES  OF  RENEWAL   TUBES*

Tube                                                                            Credit                                                                               Tube                                                                           Credit

Type                                                                          Allowance                                                                              Tyiie                                                                          Allowance

EE

F.7C25

F.7C26

F.8C25

F-9C29

F.9C31

F.124R

F-129R

F-2ZOCA/320BA

F.343AA

F-891 R

F-892R

F-5604

F-5667

F.5669

F-5919

F.5996

F-6398

$     4.00

4.00

20.00

40.00

40.00

30.00

30.00

45.00

20.00

30.00

loo.00

4.00

50.00

F-6691

F.6697

F-6801

F-7100

F-7131

F.7656

F-7779

F.7820

F-7838

F.7839

F-7869

F-7907

I-8034

F.8046

F-8047

F.8110

$  30.00

50.00

20.00

4.00

30.00

4.00

100.00

*These  allowances  apply  when  the  old  tube  and  shipping  container  are  returned   prepaid  in  good  physical  condition  with  a  replacement  order. I
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WARRANTY   STATEMENT

When  operated  within  specified  ratings,  the  tubes  listed  herein  are

warranted  against  defects  in  workmanship and  materials.   A  detailed

Warranty  Statement  is  provided  with  each  shipment  and  copies  are

available   upon   request.    No  other  warranties  are  given   or   implied.

PRICES

F.O.B.  point of shipment and subj.ect to withdrawal  or change without

notice.   All  prices  refer to tubes  under  commercial  specification  and

do  not necessarily apply to tubes  under Government specifications  or

with  Government inspection.   Terms:  Net 30 days.

TRANSPORTATION

All  orders  will  be  shipped  f,o.b.  point  of  shipment  with  full  transpor-

tation  allowed  on  orders  authorizing  individual  shipments  having  a

billing value  of  $250.00  or  more  before  cash  discount.   Title  passes

to  purchaser at  point of shipment when  delivery  is  made to  common

carrier.    If  a  purchaser  specifies  a  method  of  delivery  that  involves

unusual transportation or delivery expenses, such additional  expenses

will  be  billed  to the  purchaser.

L



Suggeslions For Use:
To  Gel  The  Mosl  From
Your  Tube  lnveslmenT

Storage
Handling  a  transmitting  tube  requires  care.    The  internal

structure  is  liable  to  damage  if  the  tube  is  subiected  to

shock or vibration.   In general,  and  particularly in the case

of the heavier and  larger types, tubes shou/d not be /I.fled
by  }he  bu/b  as  the  seclls  are  apt  to  be  dclmaged  due  to

the  weight  of  tube  and  radiator.

Federal   recommends  that  tubes   be   stored   in   a   vertical

position,  the  radiator  end   down.    The  larger  types  may
be  stored  in  the  shipping  crate  with  the  filament  end  up,

and   they  should   be   protected   from   vibration,   moisture,

cind  extreme changes of temperature.   In the case of tubes

with  flexible  leads,  care  should  be  taken  to  prevent  the

leads  from  striking  the  glass  to  avoid  possible  breakage.

Inslallalion
Upon  receipt  the  tube  should  be  tested  in  the  equipment
in  which  it  is  to  be  used.   Standcird  mountings  support  the

tube  in  the  correct  vertical  position  with  the  filament  end

up.    Care  must  be  taken  to  avoid  subiecting  the  tube  to

vibration  and  shock  during  the  installation  or  operation.

Connections
After  mounling  the  tube  in  the  socket,  filomenl  and  grid

leads should  be connected  in such  a way as not lo be tciut,
and  should  allow  for  some  movement  without  placing  a

strain  on  the  glass  bulb.   When  making  connections,  care

should  be  taken  to  exert  as  little  bending  movement  as

possible  clt  the  terminal  pins.   These  leads  always  should
be  disconnected  before  unclamping  the  tube  and  remov-

ing  it  from  the  mounting.

The glass  bulb should  be clean  and free of foreign  matter.

A soft rag  may be used to clean the glass, or if it is exces-
sively dirty, carbon tetrachloride mciy be used,  making sure

the glass is cold  before it is cipplied.   Care should  be taken

to  remove  all  foreign  mall.er  from  recessed  or  re-entrant

areas used in the conslruclion of the tube envelope or stem.

For  the  profeclion  of  personnel  during  the  installation  or
removc\I  of  power  tubes,  face  shields  and  gloves  should
be  worn  at  all  times.

Col)yright   1954,   fed.rol   T®l.phone  and   Radio   Company

Cooling
The  air cooling  system  consists of a  blower  and  a  suitable
air duct  to  the  radiator of the tube.   The cooling  air  must
not contain  any foreign  matter.   The cooling system  should
be   electrically   interlocked   with   the   filament   and   plate
supplies to prevent application  of any voltages to the tube
without  suitable  cooling.    An  air-flow  interlock  which   re-
mov'es  plate  and  filament  power,  in  event  the  air  flow  is
insufficient  or  ceases,  should   be  provided.

As  specified  on  the  data  sheets,  maximum  gloss  and  seal
temperatures  should  not  be  exceeded.    One  method  of
checking   these  temperatures   during  operation   is  by  the

use  of temperature-sensitive  paints and  crayons availcible.

Usually,   the   bulb   cmd   stem   of  the  tube  can   be  cooled

cidequately  by  deflecting  air  from  the  air  stream  through

the  radiator  by  use  of  deflecting  vanes.

Circuit  Requiremehls
The  circuit  in  which  these  tubes  operate  is  a  high  power,
l`.igh  vol\cige  system  and  should  be  safegucnded  in  the

proper   manner  with   interlocking   means  to   prolecl   per-
sonnel.

Installation of proper overload  protection  measures should

be made to prolecl the tube and equipment against exces-
sive  currents.   An  instantaneous  overlocid  relay  should  be
installed  in  the ground  lead  of the  plate  return,  protecting
the tube from drawing a large plcite current.   The relay, set
for   slightly   higher   than   normal   plate   current,   will   open

the  circuit  in  the  rectifier  transformer  primary  in  event  of

overload.    Plate  series  protective  resistors  also  should  be

provided.    It   must   be   seen   that   no   high   capacitance   is
connected  directly  across  the  tube  in  any  mcinner  that  cl

disturbance   within   the   tube   will   discharge   appreciable

energy  from  the  capacitor.   Suitable  meters  should  be  in-
stalled  to  read  filament  voltage,  plate  voltage,  D-C  plate
current,  and  D-C grid  current.   A tube life recording meter
should  be  provided.

All  wires  and  connections  should  be  so  placed  thor  they

will   not  lie  on  or  close  to  the  glass,  otherwise,  the  bulb

is  almost  certain  to  be  punctured  by  corona  discharges.
All   connections   should   be   so   made   that   there   are   no
strains   on   the   metal-to-glass   seals.

Page    1    of   2



Filament  Circuit
The  filament  connectors  should  be  large  and  make  good

contact   since   the   filament   circuit   carries   a   low   voltage

at   high   current.    The  filament  voltage  always  should   be

measured   directly   at   the   tube   terminals.     The   filament

should  be  mciintained  at constant voltage  rather than  con-

stant current,  and  provision  made for accurate setting and
maintenance  of  this  voltage.   The  high  in-rush  of  filament

current,  when  the  switch  is  first  closed,  should  be  limited

to the  maximum  value  printed  on  the  data  sheets  by some

form   of  filament  starter.    This   may   be  a   resistclnce  step

method,   high   reactance  transformer,   or  manual  control.

Filament  power  may  be  A-C  or  D-C.    With  A-C  the  grid

and  plate  returns  are  connected  to the  center  point of the
filament  supply.    When  D-C  is  used,  these  returns  should
be to the  negative terminal.   When  D-C filament excitation

is  used,  the  leads  should   be  reversed  every  500  hours.

If two or  more tubes  are  used  in  the circuit,  controls should

be  provided   so  the   plate  currents   drdwn   by  each  tube
may  be  balanced.

In  the  case  of  multi-phase  filaments,  it  is  essential  they  be

connected as shown on the data sheets to prevent possible
bowing  and  failure  of  the  filament.   Single  phase  opera-
tion  of  all  multi-phase  filaments  is  recommended.

Operation
lt is  suggested  that tubes  be  tested  and  inspected  immedi-

ately  upon  their  receipt.    Recommended  procedure  when

installing  a  new  tube  is  to  operate  without  plate  voltage

and   at   the   rated   filament  voltage   for   a   period   of   15
minutes;`then  set  the  plate  voltage  at  as  low  a  value  as

possible,   and   operate  for  approximately   15   minutes   at
one-half  the  normal  plate  voltage.    Increase  the  voltage

slowly,   if  possible,   to  the   normal  voltage,   and   operate

for  an   hour  or  more.    Spare  tubes  should   be  given  the

schedule   here   outlined   every   three   months.

Filament Voltage
The  filament  should  be  operated  at  constant  voltage  and
its normal operating temperature reached  before the plate
voltage is applied.   For operation at low output, where less
than  the  normal  emission  of  the  filament  is  required,  pure

From   The  very   moment  you   receive

your  new  tube,  t®IIow  these  inslruc-

l;ons.    IT will save you money.

tungsten  filaments  may  be  operated  at  reduced  filament
bvoltage  for  longer  life.    This  may  be  set  by  reducing  the

filament voltage  in  operation  to a  point where a  reduction
in  output  or  increase  in   distortion  can   iust  be  detected.
The   filament   voltage   then   should   be   increased   by   an
amount  equivalent  lo  the  maximum  percentage  regulation
of the filament supply voltage.   A 5 a/a  reduction  in filament
voltage  will  result  in  almost  doubling  the  filament  life  of
the  tube  .  .  .  conversely,  operation  at  5°/a   over  voltage
will   result   in   a   50°/a    decrease   in   life.    The   foregoing
indicates  the  advantages obtainable with  good  regulation
of  the   filament  supply  voltage.    Thoiated   tungsten   fila-
ments  should   be  operated  wilhin   ±   5®/a   of  their  rated
value  for  maximum  life.

For frequent  standby periods,  it is  recommended  that fila-
ments  be  operated   at  I.educed  voltage  to  conserve  life.
Pi.ovision   may   be   made   to   reduce  voltage   to   80°/a   of
normal  for  periods  up  to  2  hours  on  small  pure  tungsten

types,  up to  12  hours on  large types.   Where standby time

exceeds  2  hours  for  small  types,  and   12  hours  for  lcirge,

voltage  may  be  removed.

Gas  Clean-up
When  a  new circuit  is  tried  or  adiustments  are  made,  it  is

suggested  the  plate  voltage  be  reduced  to  approximately
one-half   normal   and   increased   in   steps,   adiustin'g   for

optimum  operating  conditions  at  each  step.    In  the  case

of   a   severe  overload   and   the   resultant  gassing   of  the
tube,   it  is  sometimes   possible  to  effect  clean-up  of  the

gas  by operating  the tube  as an  oscillator or an  RF  power
amplifier  at  reduced  plate  voltage,  gradually  increasing
the voltage to  maximum  after permitting the tube to  reach

stable  opercition  at  each  step.   A  series  resistor  may  be
used   in   the   plate   supply  and   cut-out   in  steps   as  stable

operation  is  attained.   If the tube  has a thoriated  tungsten

filament,  the  gas  liberated  mcly  have  impaired  the  emis-

sion   of  the  filament.    11   may   be   possible  to   rest.ore  the

activity  of  the  filament  by  operating  al   150°/o   of  rated
voltage for several  minutes, then  continuing for  15  minutes
at  20°/a   over  rated  voltage.   As  a  last  resort,  it  may  be

possible  to  restore  the  filament  by  operation  at  voltages
up  to  100°/o  over  ratings  for  several  minutes  followed  by

operation  at  20°/o   over  rating  for  15  minutes.

Print.d    in   u.  S.  A.

Form   FJ-459



SU99esTions For Use:

r\--
Re(ommended Pro(edure
To  Prolong  Tube  Life

Storage
Handling   a  trcinsmitting  tube  requires  care.    The  internal

structure   is   liable  to  damage   if  the  tube  is  subiected  to
shock or vibration.   In  general,  and  particularly  in the case
of the  heavier and  larger types,  tubes shou/d not be /I.fled
by  the  bu/b  as  the  seals  are  apt  to  be  damaged  due  to
the  tube  weight.

It  is  recommended  thcit  tubes  be  stored  in  racks  with  the
filaments  in  a  vertical  position.   The  racks  should  be  pro-

tected against vibration, moisture, and extreme changes of
temperature.    In  the  instance  of  tubes  with  flexible  leads,

special  care  should  be  token  to  prevent  the  leads  striking
the  glass,  avoiding  possible  breakage.

Installal'ion   in   Jacket
Installation  of water-cooled  tubes  is fairly simple  if accom-

plished  with  reasonable  ccire.   Spare  gaskets  are  supplied
with each tube.   A new gasket should  be used when a tube
is  placed  in  the  socket.   It  is  recommended  that  the  gasket

be  coated  with  a  thin  film  of  Prodag  to  prevent  sticking,
and  that  all  moving  parts  of the  iackel  be  covered  with  a
light  film   of  oil  to  prevent  corrosion   and   sticking.    After

placing  the  proper  gasket  on  the  anode,  the  tube  should
be  inserted  in  the water icicket carefully,  and  turned  gently
to  make  sure  the  flange  seats  properly  in  the  iacket.   The
clamping  device  first  should  be  tightened  with  caution  to

prevent   possible   strain   at   the   anode   seal   caused    by

improper  seating  of the flange.   When  preliminary  adiust-
ment   indicates   the   tube   is   seated   correctly,   the   iacket
may  be  tightened  securely.    Do  not  tighten  more  than  is

needed  to  prevent  water  leaks,  otherwise  the  flcinge  may
be  distorted.

Connections
After clamping in the iacket, filament and grid lecids should
be   connected   in   such   a   way   as   not   to   be   taut,   and
should  allow  for  some  movement  without  placing  a  sti.aim

on  the  glass  bulb.   When  making  connections,  care  should
be  taken  to  exert  as  little  bending  movement  as  possible
at  the  terminal  pins.    These  leads  cllwciys  should   be  dis-

connected   before   unclamping  the  tube  and   removing   it
from  the water  iacket.   AIlow tube  to  cool  before  removal
from  socket,  and  do  not  place  it  on  any  cold,  metallic  or
heat  conducting  surface.    Sudden  change  of  temperature
may  crack  the  glass.

The glass  bulb should  be clean and free of foreign  matter.
A soft rag  may  be used to clean the glass,  or if it is  exces-
sively dirty, carbon tetrachloride mciy be used,  making sure

the glass is cold before it is applied.   Care should  be taken
to  remove  all  foreign  matter  from  recessed  or  re-entrant
areas used in the construction of the tube envelope or stem.

For  lhe  protection  of  personnel  during  the  inslallcltion  or
removal  o{  power  tubes,  face  shields  and  glcives  should
be   vvorn   cil  cill  times.

Copyright    May,     1050,    Federal    Telephone    cind    Radio    Corporation



Water  Cooling   Syslems
ln general,  the water cooling  system for the cinode consists
of a water source,  a  water  icicket,  and  a feed-pipe  system
which  carries  the  wal.er  to  and  from  the  iacket.

For a small  number of tubes, the cooling system  may consist
of  a  fan-cooled  radiator,  a  pump,  and  the  water  iclcket
interconnected in a closed circulating system.   The system is
usually  insulated  from  ground,  has  a  water  gauge  to  indi-
cate the height of wciter in the rcldiator, and a thermometer
to  record  the water temperature at the  iacket outlet.

Where  a  number  of  water-cooled  tubes  is  employed,  the
water  usually  is  obtained  from  a  large  storage  lank,  or
from  water  mains,  whichever  is  available.    To  assure  an
adequate  supply,  the  water  is  circulated,  under  pressure,
through  an  interconnected  piping  system.    Lengths  of  rub-
ber hose or ceramic pipes carry the water from ,a grounded

position  in  the  system  to  and  from  the  water  iockets.,  It  is
extremely  important that the  hose,  connected  at  both  inlet
and  outlet  of  the  iacket,  be  of  sufficient  length  to  reduce
leakage  current  to  a  minimum.

Distilled   water   is   recommended   for   cooling.     It   greatly
reduces  the   possibility  of  scale  formation  on  the  anode
during   life.    A   sample   of   the   cooling   water   should   be
analyzed   when   planning   the   water   system.    In   general,
water   which   shows   a   hardness   greater   than   10   grains
per  gallon  should  not  be  used.

Scale   Formation
Scale  formation  prevents  proper  cooling  of the  tubes  and
mciy  damage  them.    Scale  formation  can  be  avoided  by
the use of distilled water or a water soflener.   In emergency
cases,  a   loo/o   solution  of  hydrochloric  acid  will  dissolve
s'cale  from  the  anode.    Following  the  use  of  hydrochloric
acid the anode should  be rinsed thoroughly in water.   Care
also  should   be  taken   to   prevent  this   acid   solution  from
coming   into  contact  with   the   anode   near  the   region   of
the copper-to-glass seal.   Since this  procedure  necessitates
frequent  removal  of the  tubes  from  the water  iackets,  and
increases the  danger of accidental  breakage,  it should  be
civoided  whenever  possible.

Water  Flow  Precautions
Use  of  an  outlet  thermometer  and  a  water  flowmeter  are
advisable.   Water flowing  through  the  jacket  should  never
reach  the  point  where  if  allows  steam  bubbles  to  form  on
the  anode.   The outlet water temperature  should  be  limited
to    a     maximum    of    70°C.    Localized    boiling    may    be
detected   by   a   singing   noise,   or   by   the   use   of   an   im-
provised  stethoscope.
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To  gel  the  grealesl  return  from  your
Tube inveslmenl, follow rliese instrucl

lions  wirh  atl'enrion  and  care.

The  stethoscope  may consist of six feet of insulating  tubing
.  .  . with  proper safety precautions taken.   The slelhoscope
is  pressed  al  various  points  on  the  jacket  while  listening
observations  are  made.

The  piping  system  should  be  installed  and  operated  prop-
erly  to  prevent  any  water  hammer  which   might  result  in

pressures  high  enough  to  damage the  anode.   In  general,
the  pressure  in  the  iacket  should  not  exceed  80  pounds

per squclre inch, and  relief valves should  be installed, when
necessary,  to  prevent  excessive  pressure.

Proper  functioning  of  the  water  cooling  system  is  of  the
greatest   importance.    Even   a   momentary  failure   of  the
water system  may result in  the  destruction  of the tube.   It is
essential  that  water  flow  interlocks   be  used  I.o  open  the
filament  and  plate  supplies  whenever  the  flow  slops  or  is
insufficient.    The  heat  alone  from  the  filament  is  sufflcienl
to  cause  serious  damage.

Maximum glass and seal temperatures (as specified on data
sheets)  should  not  be  exceeded.   One  method  of checking
these temperatures during operation  is the use of tempera-
ture-sensitive  paints  or  crayons.

Circuit Requiremenls
The  circuit  in  which  these  tubes  operate  is  a  high  power,
high  voltage  system   and  shou/d  be  safeguarded  i.n  the

proper   manner   with   interlocking   means  to   protect   per-
sonnel.

Installation  of proper overload  protection  measures should
be made to protect the tube and  equipment against exces-
sive  currents.   An  instantaneous  overload  relay  should  be
installed  in  the  ground  lead  of the  plate  return,  protecting
the tube from drawing a  large plate current.   The relay, set
for   slightly   higher  than   normal   plate   current,   will   open
the  circuit  in  the  rectifier  trclnsformer  primary  in  event  of ch
overload.    Plate  series  protective  resistors  also  should  be

provided.    It   must   be   seen   that   no   high   capacitance   is
connected  directly  across  the  tube  in  any  manner  thclt  a
disturbance   within   the   tube   will   discharge   clppreciable
energy  from  the  capacitor.    Suitable  meters  should  be  in-
stalled  to  read  filament  voltage,  plate  voltage,  D-C  plate
current,  and  D-C  grid  currenl..   A tube  life  recording  meter
should  be  provided.

All  wires  and  connections  should   be  so  placed  that  they
will  not  lie  on  or  close  to  the  glass,  otherwise,  the  bulb  is
almost  certain  to  be  punctured  by  corona  discharges.   All
connections should  be so  mcide that there are no strains on
the  metal-to-glass  seals.
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These   precautionary   advices   on

safety, tube care and usage were pre-

pared  for  you  by  Federal  engineers.

Filament  Circuit
The  filament  connectors  should  be  large  and  make  good

contact   since   the   filament   circuit   carries   a   low  voltage

at  high   currenl..    The  filament  voltage   always   should   be

measured   directly   at   the   tube   terminals.     The   filament

should  be  maintained  at  constant voltage  rcither than  con-

stant  current,  cind  provision  made for accurate  setting  and

maintenance  of  this  voltage.   The  high  in-rush  of  filament

current,  when  the  switch  is  first  closed,  should   be  limited

to the  maximum  value  printed  on  the  data  sheets  by some
form   of  fflament  sl.orter.    This   may  be  a   resistance  step

method,   high   reactance  transformer,  or   manual   control.

Filament  power  may  be  A-C  or  D-C.    With  A-C  the  grid

and  plate  returns  ore  connected  to the center  point  of the

filament  supply.    When  D-C  is  used,  these  returns  should

be to the  negative terminal.   When  D-C filament excitation

is  used, the  leads should  be reversed  every 500  hours.

If two or  more tubes are  used  in  the  circuit,  controls should

be   provided   so  the   plate  currents  drawn   by  each  tube
mcly  be  balanced.

In  the  case  of  multi-phase  filaments,  it  is  essential  they  be

connected  as shown on the data sheets to prevent possible

bowing  and  failure  of  the  filament.    Single  phase` opera-

tion  of  all  multi-phase  filaments  is  recommended.

Operation
lt is suggested  that tubes  be tested  and  inspected  immedi-

ately  upon  their  receipt.    Recommended  procedure  when
installing  a  new  tube  is  to  operate  without  plate  voltage

and   at   the   rated   filament   voltage   for   a   period   of   15

minutes;  then  set  the  plate  voltage  at  as  low  a  value  as

possible,   and   operate  for  approximately   15   minutes   at
one-half  the  normal  plate  voltage.    Increase  the  voltage

slowly,  if possible,  to the  normal  voltage,  and  operate for
an hour or more.   Spore tubes should be given the schedule
here  outlined  every  three  months.

Filament  Voltage
The  filament  should  be  operated  at  constant  voltage  and
its normal operating temperature reached  before the plate

voltage is applied.   For operation at low output, where less

than  the  normal  emission  of  the  filament  is  required,  pure

tungsten  filamenls  mciy  be  operated  at  reduced  filament

voltage  for  longer  life.   This  may  be  set  by  reducing  the
filament voltage in  operation  to  a  point where a  reduction
in  output  or  increase  in   distortion  can   iusl  be  detected,.

The filament voltage then should be increased by an amount

equivalent  to  the  maximum  percentage  regulation  of  the

filament  supply  voltage.   A  5°/o   reduction  in  filament volt-

age  will  result  in  almost  doubling  the  life  due  to  filament

burnout.    Conversely,  operation  cil  5°/o   over  voltage  will

result   in   a   50°/a   decrease   in   life.    The   foregoing   indi-

cates  the  advantages  obtainable  with  good  regulation  of
the  filament  supply  voltage.   Thoriated  tungsten  filciments

should  be  operated  within  ±5®/o  of their  rcited  value  for
mclximum  life.

For frequent standby  periods,  it  is  recommended  that fila-

ment.s  be  operated   at  reduced  voltage  lo  conserve  life.
Provision   mciy   be   made   to   reduce  voltcige   to   80°/a   of

normal  for  periods  up  to  2  hours  on  small  pure  tungsten
types,  up to  12  hours on  large types.   Where standby time

exceeds  2  hours  for  small  types,  and   12  hours  for  large,

voltage  may  be  removed.

Gas  clean-up
When  a  new  circuit  is  tried  or  adiuslments  are  mcide,  it  is

suggested  the  plate  voltage  be  reduced  lo  approximately
one-half   normal   and   increased   in   steps,   adiusting   for

optimum  operating  conditions  at each  step.   In the ccise of

a  severe  overload  and  the  resultant  gassing  of  the  tube,
it  is  sometimes  possible  to  effect  clean-up  of  the  gas  by

operating the tube as an oscillator cJr an RF power amplifier

at  reduced  plate voltage,  gradually increasing the voltage

to   maximum   after   permitting   the   tube   to   reach   stable

operation  at  each  step.   A  series  resistor  may  be  used  in
the  plate  supply and  cut-out in  steps as stable operation  is

attained.   If the tube has a thoriated tungsten filament, the

gas  liberated  may  have  impaired  the  emission  of the fila-
ment.    It  may   be   possible  to  restore  the   activity  of  the
filament by operating at 150 a/a  of rated voltage for several
minutes, then  continuing for  15  minutes at 20 a/o  over rated

voltage.   As  a  last  resort,  it  may be possible to restore the
filament by operation at voltages up to  100 a/a  over ratings

for  several  minutes  followed  by  operation  at  20°/®   over
rating  for  15  minutes.
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Type   F-3X2500F3   has   Grid   and   Fila-

ment   conhectors   attached,   for   the

convenience  of  the  equipment  designer.

GENERAL   DATA
DESCRIPTION:

FEDERAL'S Type   F-3X2500F3   is  a +hree-elec+rode +ube

designed    for    use    in    industrial    and    communica+ions
applica+ions  as  an   R-F  amplifier,   oscilla+or  or  modula-

tor  service.    The   anode,  forced-air-cooled,   is  capable

of  dissipating  2.5  kilowatts.   The  cathode  is  a  thoriated
tungs+en   filament.    Maximum   ratings   apply   up   to   30
megacycles.

Electrical:

)   Filament  Vol+age

t   Filamen+ Current
t   Filamen+  S+arting  Current
t  Amplifica+ion  Factor  (average)
}  Transconduc+ance

I b =  .830  amps.
Eb = 3000  Volts

}  lnterelectrode  Capacitances

Grid.Plate
Grid-Filament
Pla+e-Filament

Mechanical:

}  Mounting  Position-
Vertical,  Anode  Up  or Down

}  Type of Cooling-Forced Air
Maximum  Incoming

Air Temperature

}   Required  Air  Flow  on Anode  (I)
Plate  Dissipation

(Kilowatts)
Air Flow-Minimum Cubic

Fee+  Per  Min.

Pressure-Inches of
Water

7.5  Volts

51   Amperes
loo Amps.  max.
20

20,000  „mhos

450C

}   Required  Air  Flow on  Stem  (2)
-Cubic Feet per Min.                      6

}   Maximum  Glass
Temperature                                      I 50°  C

Net Weight
Approxima+e                                            7.5  Lbs.

NOTE  I:   Cooling  air  to  radiator  and  filament  seals  should  be  applied  before
filament    power    and    should    be    continued    for   five    minutes    after
removal  of  filament  power.

NOTE2:   Minimum    flow    to     be    directed    toward    filament    stem     structure,
between   the   inner   and   outer   filament'  conductors.



RADIO   FREQUENCY   POWER   AMPLIFIER

OR   OSCILLATOR

(Frequencies  below  30  Mc.)
Class-C  FM  or  Telegrapliy
(Key-down   conditions,   per  tube)

MAXIMUM   RATINGS
D-C   PLATE   VOLTAGE    ----

D-C   PLATE   CURRENT     ----

PLATE   DISSIPATION         ----

ANODE-COOLER  CORE  TEMPERATURE

GRID   DISSIPATION           ----

TYPICAL   0PERATloN

(I:requencies  below  30   Mc.,   per  tube)

D-C  plate  voltage   -          -          -
D-C  plate  curren+   -          -          -

D-C  Grid  vol+age    -          -          -

D-C  Grid  curren+   -          -          -
Peak  R.  F.  Grid   Input  Voltage-

DrMng   power  (approx.)   -          -

Grid   Dissipa+ion         -           -           -

Plate  power  Input     -           -           -

Plate   Dissipation        -           -           -

Plate  power  output           -          -

6000   MAX.  VOLTS
2.5   MAX.  AMPS

2500   MAX.  WATTS
150   MAX.   oc

150   MAX.  WATTS

4000         5000         6000     Volts
2.5             2.5           2.08     Amps

-300    +50    -500    Volts
245            265             180      Ma.

580            750            765     Volts

142              197              136      Watts

68             78             46     Watts
10,000       12,500       12,500      Watts

2500         2500         2500     Waf+s
7500      10,000      10,000     Wat+s

PLATE   MODULATED   RADIO   F:REOUENCY

AMPLIFIER

(Frequencies  below  30  Mc.)
Class-C  Telephony
tcarrier  conditions,   per  tube)

MAXIMUM   RATINGS

D-C   PLATE  VOLTAGE    ----
D-C   PLATE  CURRENT    ----

PLATE   DISSIPATION         ----

ANODE-COOLER  CORE  TEMPERATURE

GRID   DISSIPATION           ----

TYPICAL   OPERATION

(Frequencies   below  30   Mc..   per  tube)

D-C  plate  voltage   -          -          -
D-C  plate  curren+   -          -          -
Total   Bias  voltage    -           -           -

Fixed   Bias  voltage    -           -           -

Grid   Resis+or   ----

D-C  Grid  curren+   -          -          -
Peak   R.  F.  Grid   Input  Vol+age-

Driving   power  (approx.)   -           -

Grid   Dissipation         -.--

Platepowerlnput     ---

PlatoDissipation        -           -           -

Plate  poweroutput           -         -

5000   MAX.  VOLTS
2.0   MAX.  AMPS

1670   MAX.  WATTS
150   MAX.   oc
150   MAX.  WATTS

4000         4500         5000     Volts
I.67            I.55            I.45     Amps

+50    -500    -550   Volts
-230    -325    +[0    Volts

1500           1500           1400      Ohms

150               120               loo      Ma.

680            720             760     Vol+s

102              86              76     Watts
35              26              21     Watts

6670        6970         7250     Watts
1670           1670           1670      Wet+s

5000         5300         5580     Watts

Federal's longer tube life means lower

costs.    Increase  the  life  of  the  tubes

in   your  equipment,   and   unil   costs

per hour  go  down.

AUDlo   FREQUENCY   POWER   AMPLIFIER

AND   MODULATOR

Class  a     (Sinusoidal  wave.   two  tubes   unless  otherwise  specified)

MAXIMUM   RATINGS

D-C   PLATE   VOLTAGE    ---.

MAX.-SIGNAL    D-C    PLATE    CURRENT,
PER   TUBE             -----

6000   MAX.  VOLTS

2.5   MAX.  AMPS

PLATE   DISSIPATION,   PER   TUBE     -           -2500   MAX.  WATTS

ANODE-COOLER  CORE  TEMPERATURE            150   MAX.   °C

TYPICAL   OPERATION   CLASS   A82   (Two   Tubes)

D-Cplatevoltage   -          -          -4000         5000         6000     Vol+s
D-CGridvoltage  (approx.)*--150      -190      -240    Volts
Zero-Signal   D-C   pla+e   curren+             0.6             0.5             0.4     Amp

Max.-Signal   D-C   plate   current             4.0             3.2             3.0     Amp

Effec+ive   Load,   Plate+a   plate-          2200         3600         4650     Ohm

peaktfe.FtuGbr:,   ,np.u+   V:]tag:

Max.-Signal   Peak  Driving
Po\^'er----

Max.bsoi£::I(rpopT:nx:)l  Dri¥ing   .

Max.-Signal   Plate   Power
Output-...

340             360             390     Vol+s

340           230           225     Watts

170                115                113       Watts

11,000       11,000       13,000      Watts
+Adjust  to  give  stated  zero-signal  plate  current.

TYPICAL   OPERATION   CLASS   A82   (Two   Tubes)

Modulator  service  for  4000   and   5000  volt  operation,   to   modulate  one   or
two  tubes,   as  shown  under  "Plate   Modulated   Radio   Frequency  Amplifier"

D-C  plate  voltage       -
DfapGprriodx.Y:I+a:e --

Zero-Signal   D-C   Pla+e
Curren+----

Max.-Signal   D-C   Plate
Current----

Effective     Load,     Plate
to  plate      ----

pei:,.?;:  i,r::  ,lung.u]

Max.-S:gnal   Peak
Driving   Power      -     -

Max.-Signal  Nominal
Driving    Power    (ap-
prox.).----

Max.-Signal  Plate
Poweroutput     --

Will   Modulate   one
Tube   R.   F.   Final
Input  of     --.-

Will   Modulate  +wo
Tubes   R.   F.   Final
Input  of     ----

4000         5000         4000         5000     Volts

-155     -200     -145     -190    Volts

0.4             0.4             0.6

I.35               I.13              2.70

6600      10,000          3300

240            275            285

42               40             134

21                 20                67

3 700        4000         7400

6670         7250

+Adjust  to  give  stated  zero-signal  plate  current.

0.5     Amps

2.26     Amps

5000     Ohms

310      Volts

118     Watts

59     Wa+ts

8000    Watts

Watts

13,340      14,500     Watts
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Precision  craftsmanship was  initiafed

by Federal in the earliest days of tube

manufacture,   and   has   been   main-
tained  ever  since.
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Federal Always Has
lvlade  Beller  Tubes



®

a

n

DESCR I PT I ON :

THE    F-7C23     ls    A    THREE-ELECTRODE    TUBE    DESIGNED    FOR    USE     IN    HIGII    VOLTAGE
PULSE    opERATioN.       THE    ANODE    is    FORCED   AIR-cooLED   AND   c^pABiE    or    olsslp^T-
lNC    1,200   W^TTS®       THE    CATllooE     IS    A    THORIATED    TUNGSTEN    FILAMENT.       MAXIMUM

RATINGS    APPLY    uP    TO    5    MEGACYCLES.

ELECTR ICAL :

FILAMENT    VOLTAGE

FILAMENT    CURRENT  ,

Fll^MENT    STARTING   CuRRENT

AMPLiFicATioN   rACTOR,    AT

Ec      --50Vi         IB-0.2AMP.
INTERELECTROOE    CAPACITANCES

GR I D-PIATE

GR I D-F I IAMENT

PLATE-F I LAMENT

MECHAN I CAL :

MOUNTING    POSITION

TtpE    OF   COOLING    -FORCED   AIR

MAX.      INCOMING    AIR    TEMPERATUPE

REQUIRED   AIR    FLOW    ON    ANODE

CuBIC    FEET    PER    MINUTE

MAXIMUM   GLASS   TEMPERATURE

NET   WEIGllT,     APPROXIMATE

11.0        VOLTS
29.0        AMPERES

58          AMPERES

25

12.0        UUF
12.5         UUF

lo7         UUF

VERTICALj     ANODE    DOWN

450c

75
1500       c

5-i/ly       PouNDs

2-62



RADlo-FREQUENcy   powER   AMPLiF.IER   AND   osciLLATon   -PuLSED   opERATloN

MAX  IMUM    RAT  I NGS ABSoluTE   VALUES:

DC    PLATE    VOLTAGE

DC   GRID   VOLTAGE

DC    PLATE    CuRRENT

DC   GR  10   CuRRENT

PLATE    DISSIP^TION

MAX.    PuLSE   WIDTH

MAX.    DUTY

TYPICAL   OPERATION:

UNLESS    OTHERWISE    SPECIFIED)     VALUES    ARE    FOR    TWO   TUBES)

ac    pL^TE   VOLTAGE
DC    PLATE    CuRRENT
DC   GR  ID   CURRENT

AVERAGE    POWER    OUTPUT

PEAK   POWER   Output

17,5cO       Volts
-2,000        VOLTS
0.loo        AMPERE
0.010         AMPERE
1,ZOO        WATTS

90        uSECoNos
0.005

15'#     X::::ES

i,25        MA
rao       wATTs
rao        K I LOwATTs

AODITIONAL     INFOBMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE    OBTAINED    FROM    THE

ELECTfloN   TUBE    APPLICATIONS    SECTION

ITT    COMPONENTS    DIVISION
Post  0rFicE  Box  hl2
CLIFTON,    NEW    JERSEY

2-62
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Color  Code

Fll.  Term.                       -Yellow
Fil.  Center  Tel.in.        -Red
Grid  Term.                        -Bhack

top  of  termimls.
fl

A

Tubulation  tip  off  5 below
1

i.500  ±.125  dia..

3 . 250

.I              ,5        .-

fi
r-.3

I

( )
'937  ±.062

i

tl3.500±.

]1T| H

±.0323.500

OurLIRE
F-7C23   POWER  TRIODE

dia,

75  min.  useful    term.

6.750  ±   .250
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Color  Code

Fil.  Term.                       -Yellow
Fil.  Center  Term.       -Red
Grid  Term.                       -Black

top  of  terminals.

r\

a

iiE

Tubuletion  tip  off  5 below
i

I.500  ±.125  dia.

3 . 250
X,1,

fi
I.3
1

( )
'937  ±'06z

I

1]H rl
I3'500  ±

± .0323.500

OUTLINE
F-7C23   POWER  TRIODE

375  mln.  useful

6.750  ±   .250

term.
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GENERAL   DATA

DESCRIPTION:

Federal's  Type  F-7C25  is  a  three  electrode  tube  designed
for  use  in  indus+rial  applica+ions.   The  relatively wide  spac-
ing  between  the  elements,  and  the  lack  of internal  insula-
tors  make  this  type  mee+  +he  severe  condi+ions  of  radio
frequency  heating  service.   The  anode  is  air-cooled,  cap-
able  of  diissipa+ing  2.5  kilowat+s.   The  cathode  is  a  thori-
ated   tungsten   filamen+.    Maximum   ratings   apply   up   to
30  megacycles.

Electrical:

}   Filamen+  Vol+age

}   Filament  Curren+

}  Filament Starting  Current

}   Filamen+  Cold  Resistance

}  Peak  Ca+hode  Current

}  Amplifica+ion  Fac+or,
Eb=3,000  Volts,  li]=O.200  Amps.

}  lnterelectrode  Capaci+ances
Grid-Plate

Grid-Filamen+

Plate-Filamen+

Meclianica]:

}  Mounting  Posi+ion-
Vertical,  Anode  Down

}  Type of Cooling-Forced Air
Maximum  Incoming

Air  Temperature

}   Required  Air Flow on Anode

I  I    Volts

28  Amperes

56  Amperes

.047  Ohms

10  Amperes

25

13.2   „„f

14.5   rHf

1.1    p.prl

450C

Pla+e  Dissipa+ion

(Kilowat+s)                      2.5          2.0              I.5

Air Flow-Cubic
Feet  per  Min.            150         120              90

Pressure-Inches
Water                          2.5         I.6           0.9

Maximum  Glass
Tempera+ure

Ne+ Weight,
Approxima+e

1500  C

5 Pounds



Federal's longer lube life means lower

costs.   Increase  the  life  of  the  tubes

in   your  equipment,   and   unit   costs

per hour  go  down.

Maximum  Ratings and Typical Operating Conditions
For  maximum  frequency  of  50  megacycles

RADlo-FREQUENCY   POWER   AMPLIFIER   AND

OSCILLATOR-CLASS   C   TELEGRAPHY

Maximum  Ratings

DC  Plate  Vol+age

DC  Grid  Voltage

DC  Pla+e  Current

DC  Grid  Curren+

Plate  Input

Plate  Dissipation

Typical  Operation

DC  Plate Voltage

DC Grid  Voltage

5'000 Vol+s

-I.500 Volts

I .3  Amperes

0.150 Amperes

6.5  Kilowat+s

2.5  Kilowatts

4,000      4,500      5,000Vo[ts
-400    -500   -600Volts

PeakR-FGridvol+age     I.000        I.150       I.300Volts

DC  plate  current                  I.0            I.2            I.2 Amperes

DC  Grid  Current

Driving  Power,  Approx.

Power Ou+pu+

0.I          0.13Amperes

I 60 Watts

4.0 Kilowatts

PLATE-MODULATED   RADlo-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

(Carriercondi#::Su,::,ro:ufb.®ctfoorroufse,#hamaximum

Maximum  Ralings

DC  Plate Voltage

DC  Grid  Voltage

DC  Plate  Curren+

DC Grid  Current
Plate  lnpu+

Plate  Dissipa+ion

Typical  Operation

DC  Plate Voltage

DC  Grid  Vol+age

Peak  R-F Grid  Vol+age

DC  plate  Current

DC  Grid  Curren+

Driving  Power,  Approx.

Power Output

Page   2   o'   4

4,000 Volts
-I ,500 Volts

I.0 Amperes

0.15 Amperes

4.0 Kilowatts

I.6  Kilovratts

3,500 Volts
-500 Volts
I,000 Vol+s

0.825 Amperes

0. I  I 0 Amperes

I 00 Watts
2 Kilowatts

"x,=
COPPER   LEAD

6`'  LONG -
2  0N  EACH
TERMINALI

67 "Jll

+. 250" III

3.5loo"p_i

L3.=°ob3:9D.+

OUTLINE
F   7C25



Federal's home on a tube signifies
the  best  in  design,  engineering,
mal.erials, components and crafts-
manship.

PLATE   CFEDE HARACTERlRALTYPE7 STICSC25

PO WER   TRIOD E

34567
PLATE   KILOVOIJS

GRID  CHARACTERISTICS
FEDERAL TYPE  7C25

POWER  TRloDE

2*®e
PLATE   kiiovoLrs
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Federal  tubes  have  always  been
known for their plus vo/ues: an extra

rugged  conslruclion,  a  longer  life  of

service.

CONSTANT CURF`ENTCHARACTERISTICSFEDERALTYPEF-7C2 5POWERTRIODE
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GENERAL  DATA

DESCRIPTION:

Federal's   F-9C28   is   a   three-electrode   tube   designed

for  use  as  a  modulotor  in  Class  ABi   circuits.   The  anode

is   water-cooled,   capable   of   dissipating   4Q   kilowatts.

The cathode is a thoriated  tungsten  multi-strand filament

and   may   be   operared   on   DC,   1¢,   3¢,   or   6¢   AC

excitation.   Maximum  ratings  apply  for  audio-frequency

use  only.

Electrical:

}  Filament voltages

t   Filament currents

t   Filament Starting Currents

>   Filament Cold  Resistance§

}  Peak Cathode Current

I 5  Volts

135  Amperes

200 Amps.  max.

.01 ?  Ohms

45 Amperes

t  Amplification Factor,
Ec=    -1.600V;Ib=3.OA          4.75

}  lnterlectrode  Capacitances

Grid-Plate

Grid-Filament

Plate-Filament

§Single   phase  excilation.

Mechanical:

t  Mounting  Position-
Verlicol,  Anode  Down

}  Type of Cooling-Water
Minimum  Water  Flow

on  Anode

Maximum  Outgoing
Water  Temperature

Maximiim  Glass
Temperature

)  Net  Weight,  approx.

45   ILlif

56   ILI|£

20    ILIL£

•   20GPM

700C

'50®  C

11  I/I   Pounds

C®pyrleht   1949,   F.d®ral  T.I.phone  and   Radio  C®rporali®n                         Page    I    of   4



The  F-9C28  is  Federal's lhorialed

lungslen  filament  low  mu  modulator

tube  for  use  in  coniunclion  with  lhe

F-9C30.

Maximum  Ratings  and  Typical  Operating  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER
AND  MODULATOR-CLASS  ABi

Maximum   Ralings,  Absolute  Values
DC  plate voltage                                         15,000 Volts
Maximum  signal  DC plate currentt              lo Amperes
Maximum  signal   plcite  lnputt                      loo Kilowatts
Plate  Dissipationt                                                 40 Kilowatts

Typical   Operation

lunl®ss  otli®rwise  specified,  values  are  for  two  tub®sl

DC  platevoltqge                  10,000         12,000Volts
DC Gridvoltage               -2,200     -2,600 Volts

tAveroged  over  any  audio  frequency  cycle  al  sine-wave  form.

Peak  A-F  Grid  to
Grid Voltage

Zero-Signal  DC  Plale
Current

Maximum  Signal  DC
Plate Current

Effective  Load
Resistance,  Plate  to
Plate

Maximum  Signal
Driving  Power

Mciximum  Signal
Power Output

4,380           5,160 Volts

1.2                   1.4 Amperes

7.2                 5.6 Amperes

2,600          4,500 Ohms

0                 0 wdr's

39                  39 Kilowatts
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up  To  loo  kilowaHs  of audio  power

is  available  .  .  .  from  rwo  Federal

F-9C28 Tubes in a Closs AB modulalor.

D.C.  CONNECTION

E`=.X.VOLTS  D. C.
IL='Y'AMPS.   D.C.

SE    A.C. CONNECTION

::  ,'?
VOLTS     A.C.
AMPS.     A.C.

=    'Z'      VOLTS.   A.   C,

+E2VOLTS|

Flo. 5
'                             EivoLTS ----         I

I

INTERNAL   CONNECTION   OF  FILAMENTS

NUMBEf}S   I  TO  6   INCLUSIVE    ON
CONNECTIONS   DENOTE    BASE
TERMINALS

S I NGL E -PHASE  A.C.CONNECTION

EL=`X'   VOLTS   A.C.
I  L=.Y'   AMPS.    A.  C.

FIG.4
IIIIIIIIIIIIIIIIIIIIIIIIIIIE

56
4'11

32

EIE¢
I

SIX-PllASE   A.C.CONNECTION
X'.    VOLTS    A.C.

i-I =  I y '    A-M-i S.  i-: -d.
E¢=  `Z'    VOLTS.A.  C.

Ei=.U'VOLTS      D.C.   Oft     A.C.
TEPMINAL     TO   TEf3MINAL
VOLTAGE  .

E2='V`VOLTS      D.C.    OR      A.C.
VOLTAGE   PER     FllAMENT
STPAND   /.e.    FPOM
TERMINAL    TO   COMMON
TERMINAL   CONNECTION.

I=      'W'AMPERES   CURPENTPEB
FILAMENT  TERMINAL.

F,G. U V W X Y Z
I 15 135

2 15 135
3 13 90 75
4 7.5 45 7.5
5 15 7.5 45

MULTl-PHASE     FILAMENT   CONNECTIONS

.a
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Federal's   name   on   a   tube   means
superior high vacuum processing, rat-
ings  commensurate wirh  design  and
applicalion,   quality   control   of   ma-
terials  used  in  manufacture,  and
superior  craftsmanship.    Federa/  a/-
ways has  made better tubes.

GENERAL  DATA

DESCRIPTION:

The  F-9C29  by  Federal   is  a  three-electrode  tube  engi-
neered   for   modulator   use   in   Class   ABi   circuits.    The
anode,  forced-air-cooled,  is  capable  of  dissipating  20
kilowatts.    The   cathode,   a   thoriated    tungsten    mulli-
strand filament,  may be operated on DC,1¢, 3¢, or 6¢
AC    excitation.      Mciximum    ratings    apply    for    audio-
frequency  use  only.

Electrical:

)   Filament Voltage§

t   Filament Current§

15  Vo]'s

135  Amperes

}   Filament starting currenl§             200 Amps.  mcix.

>   Filament cold  Resistance§            .01?  Ohms

}   Peak cathode current                      45 Amperes

}   Amplification  Factor,
Ec  =-1600V;   lb=3.OA  4.75

}   lnterelectrode  Capacitances
Grid-Pla'e

Grid-Filament

Plate-Filament

§Single   phase   excitation.

Mechanical:

t  Mounting  Position-
Vertical,  Anode  Down

)  Type of Cooling-Forced  Air
Maximum  Incoming

Air  Temperature 450C

}   Required  Air  Flow  on  Anode
Plate  Dissipation

(Kilowatts)                20           16           12

Air  Flow-Cubic
FeetperMin.    2,1001,6001,200

Pressure-Inches
Water                    2.15      1.24     0.70

t  Maximum  Glass
Temperature

}  Net Weight,
approximdte

150®  C

202  Lbs.

Copyright   194P,   Foderol   Telephone   and   Radio   Corpoi.ation                      Page`  I    of   4



Federol's   F-9C29,   air-cooled  version

of lhe F-9C28,  is designed for use as

a  modulaTor  in  coniunclion  with  the

F-9C3 1 .

Maximum  Ratings  and  Typical  Operating  Condifions

AUDIO-FREQUENCY   POWER   AMPLIFIER
AND   MODULATORfll{LASS  ABi

Maximum  Ratings,  Absolute  ValLies
DC  Plate Voltage
Maximum Signal  DC  Plate Currentt
Maximum Signal  Plate lnputt
Plate Dissipationt

15,000 Volts
10 Amperes
50 Kilowatts
20 Kilowatts

Typical  Operation
(unl®ss  oth.rwis®  speeiF;I®d,  values  are  for  .wo  lub®sl

DC  plate voltage                  10,000         12,OOO volts
DC Gridvolloge               -2,ZOO     -2,600Volts
tAveragod  over  any  audio-froqliency  cycle  of  sine-wove  form.

Peak A-F Grid to
Grid Voltage

Zero-Signal  DC Plate
Current

Maximum  Signal  DC
Plate Current

Effective  Load  Resistance,
Plate to Plate

Maximum  Signal
Drivihg   Power

Maximum  Signal
Power  Output

4,380           5,160 Volts

1.2                  1.4 Amperes

7.2                5.6 Amperes

2,600          4,500 Ohms

0                 0 watts

39                  39 Kilowatts
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The  heavy  wall  anode  of  Federal's

F|9C29  means  a  more  uniform  heal

disfribulion, a more efficient perform-

ance.

D.C,  CONNECTION

Ei= . X. VO LT S  t} C.

I i =  ` Y ` A M P .S .   D . C .

THBEE-PHASE    A.C.    CONNECTION

E,=

[

VOLTS     A.C.
AMPS.     A.C.
VOLTS.   A.   C.

Flo.  5

-E.VoLTs            I

INTERNAL   CONNECTION   OF  FILAM[NTS

NUMBEf]S   I  TO  6-INCLUSIVE    ON
CONNECTIONS   DENOTE    BASE
TERMINALS

S I NGL E -PHASE  A.C.CONNECTION

EL=.X.   VOLTS   A.C.
I  L='Y'   AMPS.    A.  C.

Flo.4

SIX-PIIASE   A.C.CONNECTION

X`.    VOLTS    A.C.
i i- =  I  y '    A -M-p § .   AT : -d .
E¢=  'Z'    VOLTS.A.  C.

Ei='U'VOLTS      D.C.    OR     A.C.
TEPMINAL     TO   TEBMINAL
VOLTAGE  .

E2='V`VOLTS      D.C.    Ofl      A.C.
VOLTAGE   PER     FILAMENT
STBAND   ;.c.    FPOM
TEf`MINAL    TO   COMMON
TERMINAL   CONNECTION.

1=       `W'AMPERES   CURf}ENT   PEf}
FILAMENT  TERMINAL.

F,G. U V W X Y Z

I 15 135

2 15 135
3 13 90 75
4 7.5 45 7.5
5 15 7.5 45

MULTl-PHASE     FILAMENT    CONNECTIONS
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GENERAL   DATA

DESCRIPTION:

The   F-?C30  is  a  three-electrode  tube,  Federcll-designed,

for    use    as    a    radio-frequency   amplifier,    oscillator,    or

Class  a  modulator.    The  anode,  water-cooled,  is  capable

of   dissipating   40   kilowalls.    The   cathode   is   a   thoriated

tungsten   multi-strand  filament,   and   may   be  operated  on

direct  current,  single-phase,  three-phase,  or  six-phcise  al-

ternating   current   excitation.    Maximum   ratings  apply  up

to   20   megacycles.

Electrical:

)   Filament  Voltage§

t   Filament  Current§

t   Filament  Starting  Current§

>   Filament  Cold  Resistances

>   Peak  Cathode  Current

t   Amplificolion  Factor,  cit

Ec=-200V     Ib=1.6A

}   lntereleclrode  Capacitances
Grid.Plate
Grid-Filament

Plate-Filament

§Single   phase   excitotion.

Mechanical:

t  Mounting  Position-
Vertical,  anode  down

}  Type  of  Cooling-Water
Minimum  Water Flow  on

Anode

Maximum  Outgoing  Water
Temperature

1 5  Volts

135 Amperes

200 Amperes max.

.019 Ohms

45 Amperes

40.5

35  llvf
46 v,p,i

5.6  u,u£

15  GPM.

700C
Maximum  Gloss  Temperature    150°  C

>   Net  Weight,  cipproximate 1  11/2  Pounds



Federal  was  the  first  in  the  industry

lo   develop,   engineer   and   produce

lhoriared  TungsTen  filaments  in  high-

power  Tubes.

Maximum  Ratings  and  Typical  Operating  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER

AND   MODULATOR-CLASS   B

MaximLim   Ratings,  Absolute   Values

DC  plate  voltage                                          15,000 Volts
Maximum  signal  DC  plate currentt                  5 Amperes
Maximum  signal  plate  lnputt                            50 Kilowatts
Plate  Dissipaliont                                                    30  Kilowatts

Typical   operation                                    I
lunless  olh®rwis®  specifi.d,  values  are  for  two  lubesl

DC  Plate  Voltage
DC  Grid  Voltage
Pecik A-F Grid-to-Grid  Voltage
Zero  Signcll  DC  Plate  Current
Maximum  Signal  DC  Plate Current
Effective  Load  Resistance,  Plate

to  Plate
Maximum  Signal  Driving  Power,

approximate
Maximum  Signal  Power  Output,

approximate

10,000 Volts
-200 Volts
I,600 Volts

0.5 Amperes
6.0 Amperes

3,750 Ohms

360 Watts

39 Kilowatts

tAverogod  over  any  audio  frequency  cycle  of  sine-wave  form.

RADIO-FREQUENCY   POWER   AMPLIFIER-CLASS   B

tcarrier  conditions  per  lub®  for  use  with  a  maximum

m®dulolion   taclor  of  I.0)

Maximum   Ratings,  Abs®Iille   Vali-es

DC  Plate  Voltcige
DC  Plate  Current
Pla'e  lnpu,
Plate  Dissipalion

Typical   Operation

DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  approximate
Driving  Power,  approximate±
Power  Output,  approximate

15,000 Volts
4 Amperes

60 Kilowatts
40 Kilowatts

15,000 Volts
-200 Volts

470 Volts
2.7 Amperes
0.0 Amperes

480 Watts
13.7 Kilowatts

SAt  crest  of  audio-frequency  cycle  with  modulalion  faclor  of  1.0.

PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

Icarri®r  condilio.ns  per  tube  for   use  with  a  maximum
n\odulali®n   toclor   ®t  I.0)

Maximum   Ratings,

DC  Plate  Voltage
DC  Grid  Voltage
DC   Plole  Current

DC  Grid  Current
Plate   Input

Plate  Dissipation

Absolute  Values
12'000 Vol,s

-3,000 Volts
4.5 Amperes

1  Ampere

54  Kilowcitts

30  Kilowatts

Typical   Operolion

DC  Plate Voltage
DC  Grid  Voltage
Pecik  R-F Grid Voltage
DC  Plate  Current
DC  Grid  Current,  approximate
Driving  Power,  cipproximate
Power Output,  approximate

I 2,000 Volts
-750 Volts
1,510  Volts

3.1  Amperes

0.48 Amperes
700 Watts

27.2  Kilowatts

RAD'lo-FREQUENCY   POWER   AMPLIFIER   AND
OSCILLATOR-CLASS   C   TELEGRAPHY

tKey-down  conditions  per  tube  wilhout  amplitude  modulation)ut

Maximum   Rolings,

DC  Plate  Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
P'ate  Input
Plate  Dissipation

Absolute  Values

15,000 Volts
-3,000 Volts

8 Amperes
1  Ampere

120  Kilowatts

40  Kilowatts

Typical   Operation

DC  Plote  Voltage
DC  Grid  Voltcige
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  approximate
Driving  Power,  approximate
Power  Output,  approximate

15,000 Volts
-900 Volts
1,940 Volts

4.7 Amperes
0.75 Amperes

1,350 Walts
52  Kilowcilts

flModulotion   essentially   negative   may   be   used    if   the   pos.itive
peak   of  the   envelope   does   not  exceed   115  per   cent  of  carrier
conditions.



Typical lriodes using Federal thorialed

lungslen   fllaments  are   F-9C30  and

F-9C31   power  ampliGers  .  .  .  F-9C28

and  F-9C29  modulal®rs.
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Federal's  newest  triodes  for  50  KW
lransmiHers  .  .  .  F-9C30  and  F-9C28
.  .   .   give  greater  electron   emission
with  less filament power,  lower hum
level,  and   longer  life.
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Federal's  ;nfroducll.on  of  high-power
Tubes   with   thoriafed   tungsten   fila-
ments marked an epoch of new econ-
omies in filament power, and opercrt-
ing  efficiencies.



When    you   are   developing    proiecls   wherein
tubes   are   comp®henls,   consult   Federal's   en-
gineers,   let   them   advise   and   assist  you   .   .   .
no  ®bligalion  is  incurred.

Over the years,  hundreds  of manufacturers,  de-
signers,  technicians  have  token   advanlage  of
this   Federal   service   .   .  .  with   benefit   both  to
their  products  and  services.

Form   FJ-285      Prinl®d   in   U.  S,  A.



Federal7s Type F-9C3I  main-
tains    lower   operating
Temperatures  because  of
its   thoriated   Tungsten   fila-
ments.   The  components
keep  cooler,  last  longer.

GENERAL   DATA

DESCRIPTION:

Federal's   F-?C31    is   a   three-electrode   tube   engineered
to  serve  as  a  radio-frequency  amplifier,  oscillator,  or  as
a   Class   a   modulotor.     The   forced-air-cooled   anode   is
capable   of   dissipating   20   kilowatts.    The   cathode   is   a
lhoriated    tungsten    multi-strand    filament    and    may    be
operated  on  direct  current,  single-phase,  three-phase,  or
six-phase  alternating  current  excitalion.   Maximum  ratings
apply  up  to  20  megacycles.

Elec'l.ical:

>   Filament  Voltage§

>   Filament  Current§

t   Filament  Starting  Current§

}   Filament  Cold  Resistances

}   Peak  Cathode  Current

t   Amplification  Factor,
Ec=-200V     lb=1.6A

t   lnterelectrode  Capacitances
Grid-Plate
Grid-Filament
Plate-Filament

§Single   phase   excilolion.

Mechanical:

}  Mounting  Position-
Verticcll,   Anode    Down

}  Type  of  Cooling-Forced  Air
Maximum  Incoming

Air  Temperature

}   Required  Air  Flow on  Anode
Plate  Dissipation-

Ki lowatts                           20

1 5 Volts

135 Ampere$

200 Amperes max.

.019 Ohms

45 Amperes

40.5

40 „„f
46  F\FLf

5.6 „„f

450C

1612

Minimum  Air  Flow
-Cubic Feet per
Minute                          2,loo       1,600       1,ZOO

Pressur-Inches
Water                           2.15         1.24        0.70

Maximum  Glass
Temperature

}  Net  Weight'
approximate

Copyright   194?,   Federal   Tolophone   and   Radio   Corporation

150®  C

202  Lbs.



The   low   filament  rempe,ralure   in
F-9C31   permits  the  designer's  use  of
grid   malerials  which   reduce   grid
emission.    Ir's  ;n   lAe   des;gn   where
efficient  performance  gels, ils  sTarl.

Maximum  Ratings  and  Typical  Operating  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER
AND   MODULATOR-CLASS   B

Maximum   Ratings,  Absoliile  Values
DC  Plate  Voltage
Maximum  Signal  DC  Plate Currentt
Maximum  Signal  Plate  lnputt
Plate  Dissipationt

15,000 Volts
5 Amperes

50 Kilowatts
20 Kilowalts

Typical   Operation
(unless  otllerwise  specified,  values  are  tor  two  lubesl

DC  Plate  Voltage
DC  Grid  Voltage
Peak A-F  Grid-to-Grid Voltage
Zero  Signal  DC  Plate  Current
Mo`ximum  Signal  DC  Plate Current
Effectr.ve  Load  Resistance,  Plate to

Plate
Maximum  Signal  Driving  Power,

cipproximale
Maximum  Signal  Power  Output,

approximate

10,000 Volts
-200 Volts
1,600 Vol,s

0.5 Amperes
6.0 Amperes

3,750 Ohms

360 Watts

39 Kilowatts

t^veraged  over  any  audio  frequency  cycle  of  sine-wave  form.

RADIO-FREQUENCY   POWER   AMPLIFIER-CLASS   a

tcarrier  condilions  per  tube  for  use  with  a  maximum
modulation  laclor  of  1.01

Maximum   Rolings,
DC  Plate  Voltage
DC  Plate  Cul.rent
Plate  Input
Plate  Dissipcltion

Absolute  Values

Typical   Operation
DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  approximate
Driving  Power,  approximate±
Power Output,  approximate

15,000 Volts
4 Amperes

30 Kilowatts
20  Kilowatts

I 4,000 Volts
-200 Volts

450 Volts
2.1  Amperes

0.00 Amperes
400 Watts

PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

Icarri®r  conditions  per  .ube  for  us.  wilh  a  mc\ximum
modul`otion   laclor   Of  \.01

MaximtJm   Ratings,

DC  Plate  Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Plate  Input

Plcite   Dissipation

Absolute  Values
12,000 Volts

-3,000 Volts
4.5 Amperes
1.0 Amperes
54  Kilowatts
15  Kilowatts

Typical   Operation

DC  Plate  Voltage
DC  GI.id  Voltage
Peak R-F Grid Voltage
DC  Plate  Current
DC  Grid  Current,  approximate
Driving   Power,  approximate
Power Oulpul,  approximate

I 2,000 Volts
-750 Volts
1,510 Volts

3.08 Amperes
0.48 Amperes
700 Waws
27.2  Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER   AND
OSCILLATOR-CLASS   C   TELEGRAPHY

tK®y-down  conditions  per  tube  wi\h®ut  amplilude  modulorionM

Maximum   Ratings,
DC  Plate  Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Plate  Input
Plate  Dissipcilion

AbsolLile   Values

15,000 Volts
-3'000 Volts

8 Ampeers
1  Ampere

100  Kilowatts
20  Kilowolls

Typical   Operali®n
DC   Plate   Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  approximate
Driving  Power,  approximate
Power Output,  approximate

15,000 Volts
-900 Volts
1,940 Amperes

4.7 Amperes
0.75 Amperes

1,350 Watts
52  Kilowatts

10  Kilowatts                                 flModulalion   essentially   negative   may   be   used   if   the   posth.ve

SAt  crest  o{  audio-frequency  cycle  with  modulation  toctor  of  1.0.
peak   of  llie  envelope  does  not  exceed   115  per  cent  o{  carrier
conditions.



Federal's  F-9C31   shows  the  way  l'o
new economies.   Consuming less filal
ment  power,  ir  achieves  appreciable
savings  in  operating  costs.
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Federal's   F-9C31    is   designed   for
specific use in 50 kilowatt AM broad-
cast  and  short wave  lransmitlers  .  .  .
custom-made   for   customer   satis-
faction.
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In  Federal's  lalesl  50  Kilowatt  A.M.
Transmiller, lhe  F-9C3l  is  used  in the
R.F.    Amplifier,    the    F-9C29    in    The
Modulator.
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There  is  an  extra  margin  of  performance
in   evei.y   Federal   tube.
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GENERAL   DATA

DESCRIPTION:

Federal's  F-I lo-X  is  a  three-electrode  +ube  designed  for

use  as  a  radio-frequency  power  amplifier  and  oscillator.

The   anode   is   wa+er-cooled,   capable   of   dissipating   25

kilowatts.   The  cathode  is  a  pure  +ungsten  filament.   Maxi-

mum   ratings   apply   up  to   3   megacycles  with   operation

permissible   up   to   20   megacycles   a+   reduced   ratings.

Electrical:

}  Filamen+ Voltage

}  Filament Current

}   Filament Starting  Curren+

}  Peak  Ca+hode  Curren+

}  Amplification  Fac+or,  at
lb-0.75  amp.
Ec=-300 vol+s

}  lnterelectrode  Capacitances
Grid-Plate

Grid-Filament

Pla+e-Filamen+

Mechanical:

}  Mounting  Position-
Yer+ical,  Anode  Down

}  Type  of Cooling-Wa+er
Water  Flow on  Anode

Maximum  Outgoing  Water
Temperature

28   Volts

51   Amperes

102   Amperes

12.5   Amperes

10   GPM

700C

Maximum  Glass Temperature                  150°   C

}  Ne+  Weight,  approxima+e                                   4  Pounds



Maximum  Ratings vs.  Operaling  Frequency

Frequency

Percen+a-ge  of  Maxi-

mum  Rated  Plate

3              20  Megacycles

Vol+age  and

Plate  Input

Classc-Telegraphy         loo             42  Percen+

JVLaximcm  RaTings and Typical Operating Condil'ions

RADIO-FREQUENCY   POWER  AMPLIFIER   AND                     Typical  operation

OSCILLATOR-CLASS   C   TELEGRAPHY

(Key-down  conditions  per  tube  without  amplitude  Modulation)

Maximum  Ratings, Absolute Values

DC  Pla+e  Vol+age
DC Grid Voltage
DC  Plate Current
DC Grid  Curren+
Pla+e  Input
Pla+e  Dissipa+ion

20,000 Volts
-5,000 Volts

2.5 Amperes
0.5 Ampere
50 Kilowatts
25 Kilowatts

DC  Pla+e Vol+age

DC Grid Voltage

Peak  R-F Grid  Vol+age

DC  Pla+e Current

DC Grid Curren+.  approx.

Driving  Power.  approx.

Power Ou+put.  approx.

I o,ooo Volts

-360 Vol+s

I,760 Volts

2.5 Amperes

0.325 Ampere

550 WaHis

I 6.8 Kilowatts

121086420
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+1800

1600

1400

1200

14cO

1600

'800

2000

-2200

Federal  always  has  made  f;rsr-

qua/;ty   tubes,   and   the   record
goes back for more than 40 years.
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Federal's name on a Tube signifies
the  best  in  design,  engineering,
materials, compohehts and crafts-
manship.



Federal Always Has
lv\ade  Better  Tubes
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GENERAL   DATA

DESCRIPTION:

Federal's    F-124-A    is    a    three-electrode   tube    designed

for  use  as  radio-frequency  amplifier,  oscillator,  or  Class

8   modulator.     The   anode   is   water-cooled,   capable   of

dissipating   40   kilowatts.    The   cclthode,   a   pure   tungsten

multi-strand  filament,  may  be  operated  on  DC,  I  ¢,  3  ¢,

or   6   ¢   AC   excitation.    Maximum   ratings   apply   up   to

20   megacycles.

Electrical:

}   Filament  voltage§                              27.2  Volts

t   Filament current§                             205.5 Amperes

t   Filament  Starting  Current§

t   Filament  Cold  Resistance

)   Peak  Ccithode  Current

t  Amplification  Factor,  at
lb=   1.6  amps

Ec=  -200  volts

>   Interelectrode  Capacitances
Grid-Plate
Grid-Filamenl
Plate-Filamenl

§Single   phase   excitolion.

308 Amperes max.

.015  Ohms

35 Amperes

40.5

35  HHf
46   FLF\{

5.6  „„f

Mechanical:

>  Mounting  Position-Vertical,
anode  down

t  Type  of Cooling-Water
Water  Flow  on  Anode

Maximum  Outgoing  Water
Temperature

15 GPM Min.

70®C
Maximum  Glass  Temperature 150°  C

t   Net  weight,  approximate                    111/2  Pounds

Copyright   1949,   Federal   T®lephone   and   Radio   Corporalion                                    Page    1    of    6



For   many   years   leading`   broadcast
slalions   have   chosen   Federal's
F-124-A  for  their  50  kilowatt  rransl
millers  .  .  .  convincing  evidence lhal
F-I 24-A  service  salisfies.

Maximum  Ratings  and  Typical  Operating  Conditions

AUDIO-l=REOUENCY   POWER   AMPLll=IER
AND   MODULATOR-CLASS   8

Maximum   Ratings,  Absolute  Values
DC  Plate  Voltage
Maximum  Signal  DC  Plcite  Currentt
Maximum  Signal  Plate  lnputt
Plate   Dissipationt

20,000 Vol,s
5 Amperes

50  Kilowqt's
30  Kilowatts

Typical   Operation
lunless  otherwise  specified,  values  are  for  lvvo  tubes)

DC  plate  voltage                                          10,000 Volts
DC  Grid  voltage                                         -200 Volts
Peak  A-F  Grid-lo-Grid  voltage                  1,600 Volts
Zero  signal  DC  plate  current                          0.5 Amperes
Maximum  signal  DC  plcite current                     6 Amperes
Effective  Load  Resistance,  Plate

to  plate                                                          3,750 Ohms
Mcix.  Sig.  Driving  power,  approx.                360 Watts
Max.  Sig.  Power  output,  approx.                  39  Kilowatts

tAverciged  over  any  audio  frequency  cycle  of`  sine-wave  form.

RADIO-FREQUENCY   POWER   AMPLIFIER-CLASS   a
lcorrier  conditl.ons  per  lube  tor   use  .with  a  maximum

modJlalion  toclor  of  i.0l
Maximum   Ratings,  Absolute  Values

DC  Plate  Voltage
DC   Plate  Current
Plate  Input
Plate  Dissipation

Typical   Operation
DC  Plate Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Driving  Power,  opproximate±
Power  Output,  approximate

20,000 Volts
3.5 Amperes
60  Kilowatts
40  Kilowatts

17,500 Volts
-300 Volts

480 Volts
2.I  Amperes

-0.02 Amperes
loo Watts

13.1   Kilowcitfs

*At  crest  of  audio-frequeney  cycle  wilh  modulation  factor  of  1.0.

PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

(Carrier  conditions  per  tube  tor   use  with  a  maximum
modulation   toctor   ot  1.0)

Maximum   Ratings,  Absolute  Values
DC  Plate Voltage
DC  Grid  Voltage
DC  Plclte  Current
DC  Grid  Current
Plate   Input
Plate  Dissipation

Typical   Operation
DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Driving  Power,  appr.oximate
Power Output,  approximate

Page   2   of   6

14,000 Volts
-3,000 Volts

3.5 Amperes
1  Ampere

60 Kilowatts
30  Kilowatts

12,000 Volts
-725 Volts
1,425 Volts
3.31  Amperes

0.061  Amperes
200 Watts

26.2  Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER   AND
OSCILLATOR-CLASS   C   TELEGRAPHY

{Key-down  condilions  per  tube  wilhout  omplilud®  modulolion)"

Maximum   Ralings,  Absolute  Values
DC  plate  voltage                                        20,000 Volts
DC  Grid  voltage                                    -3,000 Volts
DC  plate  current                                                     7 Amperes
DC  Grid  current                                                          1  Ampere
Plate  Input                                                                    135 Kilowatts
Plate  Dissipation                                                        40  Kilowatts

Typical   Operation
DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  cipproximate
Driving  Power,  approximate
Power Output,  clpproximate

18,000 Volts
- 1 ,1 00 Volts

2,420 Volts
6 Ariperes

0.65 Amperes
1.5  Kilowatts
80 Kilowatts

flModulation   essenliolly   negolive   may   be   used   if   the   posiliv®
peak  of  the  envelope  does  not  exceed   H5  per  cenl  of  carrier
conditions.

====---

EivoLTS                       =!

EL.'X'  VOLTS   A.a.
I i..'Y.  AMPS.   A.  C.

F'G.4
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For ease in heurralizalion the F-124-A
makes  use  of  a  dual  grid  terminal
.  .  .  Federal  never  overlooks  an  op-
porrunily  to  improve  each  detail  of
design.
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FEDERAL  TYPE  F -124  A
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a
Federal's   parts   processing   and   ex-
haust  Techniques  are  reflected  in  the
F-124-A,  a   typical  example  of  fine
craftsmanship    in    vacuum    Tube
manufacture.
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Federal   Always  Has

Made    Be\Ier    Tubes



lI's  in  Federal's  design
where  efficient  Tube  per-
formance  gels  its  slarl.   It's
in   The   lube's   performance
jn   seryjce   where   Federal7s
authenlic  design  reveals  ills
merits,

GENERAL   DATA

DESCRIPTION:

Federal's   F-124-R  is  a  three-electrode  tube  engineered
to  serve  as  a  radio-frequency  cimplifier,  oscillator,  or  as
a   Clclss   8   modulator.    The   forced-air-cooled   anode   is
capable  of  dissipating   20  kilowatts.   The  cathode  is  a
pure   tungsten   multi-strand  filament  and   may  be  oper-
ated  on  direct current,  single-phase,  three-phase,  or six-
phase  alternating   current   excitation.    Maximum   rcltings
cipply  up  to  20  megacycles.

Electrical:

}   Filamenr vo[tage§

t   Filament Current§

}   Filament Starting  Currenl§

}   Filament Cold  Resistances

t   Peak Cathode Current

}   Amplification   Factor,
Ec=-200V     lb=1.6A

t   lnterelectrode  Capacitances
Grid-Plate
Grid-Filament
Plate-Filament

§Single   phase   excitcltion.

Mechanical:

t  Mounting  Position-
Vertical,  Anode  Down

}  Type of Cooling-Forced Air
Maximum   Incoming

Air  Temperature

}   Required  Air  Flow  on  Anode
Plate  Dissipation-

Kilowatts                         20

27.2  Volts

205.5  Amperes

308  Amperes  max.

.015  Ohms

35 Amperes

40.5

40uIL£

46p.v£
5.6u.p,i

450C

1612

Minimum  Air  Flow
-Cubic  Feet  per
Minute                        2,loo      1,600      1,200

Pressure-Inches
Water                           2.15         1.24        0.70

Maximum   Glass
Temperature

}   Ne,  Weigh,,
approximate

150®  C

202  Lbs.

Copyright  1950,   Federal  Tolophono  and  Radio  Corporation                         Page    I    of    6



Federal's engineers  are ready to con-
sult  with  you  on  tlie  application  Of
Federal tubes lo your designs.   Write,
phone  or  wire  To  arrange  your  con-
ference  dale.

Maximum  Ratings  and  Typical  Operating  Condilions
AUDIO-FREQUENCY   POWER   AMPLIFIER

AND  MODULATOR-CLASS   a

Maximum   Ratings,  Absoliile  Values
DC  Plate  Voltage
Maximum  Signcll  DC  Plate  Currentt
Maximum  Signal   Plate  lnputt
Plate  Dissipationt

20,000 Volts
5 Amperes

50 Kilowa«s
20 Kilowatts

Typical   Operolion
lui\Iess  olh®rwis®  specifiled,  volues  are  tor  two  lubesI

DC  plate  voltage                                        lo,000 Volts
DC  Grid  voltage                                        -200 Volts
Peak  A-F  Grid-to-Grid  voltage               1,600 Volts
Zero signal  DC  plcite current                          0.5 Amperes
Maximum  signal  DC  plate  current              6.0 Amperes
Effective  Load  Resist.,  Plate to  plate        3,750 Ohms
Max.   Sig.   Driving   Power,  approx.             360 Watts
Max.   Sig.   Power  Output,   opprox.                39  Kilowcltts
tAveroged   over  any  audio-frequency  cycle   of  sine-wave   form.

RADIO-FREQUENCY   POWER  AMPLIFIER-CLASS   8
lcorrier  condili®ns  per  tube  tor  use  with  a  maximum

modula.ion  taclor  ot   1.0)

Maximum   Ratings,  Absolute  Values
DC  Plate  Voltage
DC  Plate  Current
Plate  Input
Plate  Dissipation

Typical   Operation
DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  approximate

20,000 Volts
3.5 Amperes
30 Kilowatts
20 Kilowatts

17,500 Volts
-360 Volts

120 Volts
1.68 Amperes
0.00 Amperes

Driving  power,  approximate±                        80 Watts
Power  output,  approximate                           lo Kilowdtls
±At  crest  of  audio-frequency  cycle  with  modulalion  foclor  of  I.0.

PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

tcarrier  condilions  per  tube  tor  use  wilh  a  maximum
modulation   laclor  ®f   1.01

Maximum   Ratings,  Absolute  Values
DC  Plate  Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Plate  Input
Plate  Dissipation

Typical   Operation
DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  cipproximale
Driving  Power,  approximate
Power  output,  approximate     .

Page   2   of   6

14,000 Volts
-3,000 Volts

3.5 Amperes
1.0 Amperes
60  Kilowatts
15  Kilowatts

12,000 Volts
-900 Volts
I '630 Volts

2.8 Amperes
0.18  Amperes
275 Watts

26.2  Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER   AND
OSCILLATOR-CLASS   C   TELEGRAPHY

[Key-down  conditions   per  lube  wilhout  amplitude   modulation)l

Maximum  Ratings,  Absolute  Values
DC  Plc]te  Voltage
DC  Grid  Voltclge
DC  Plate  Current
DC  Grid  Current
Plate  Input
Plate  Dissipation

Typical   Operation
DC  Plate  Voltage
DC Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC Grid  Current,  approximate
Driving  Power,  approximate
Power  Output,  approximate

20,000 VOI,s
-3,000 Volts

7 Amperes
1  Ampere

100  Kilowatts
20 Kilowatts

15,000 Volts
-1 '000 Vol,s

2,040 Amperes
4.3 Amperes

0.47 Amperes
700 Watts

50 Kilowatts

flModulation   essentially   negolive   may   be   used   if   the   positive
Peak  of  lhe  envelope  does   nol  exceed   115  per  cent  of  carrier
condi'ioi's.

E,VOLTS                      -J

iiiiEEi
Lqu



Precision craftsmanship  in the manu-
faclure of power Tubes was  prelcliced
by Federal ql lhe birth of the industry;
Federal  has  continued  the  habit ever
since.

26a4

PLATE  CHARACTERISTIC SFEDERALTYPEF-124R
2220

POWER  TRloDE
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Over  and  over  again,  Federal  sales
tell  the factual story of Federal's lube
achievements  and  success  in  unusual
applications.
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®

Federal  means  longer  Tube  life,  finer

performance,   greater  satisfaction,

greater stretch of your purchase dollar.

' in       t!MAX.           7-TTI
+ 5Jt
6+8MAX|

I6tMAX

L     8i2±o,o      i+MAxI

E 1'                                I

9ii8

I+ie-4lAX.

+.125±:00!±=

EIE]

I1
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There  is  an  extra  margin  Of  performance
in  every  Federal  tube. u



GENERAL   DATA

DESCRIPTION:

The   Type   F-125-A   by   Federal   is   a   three-electrode   tube

designed  and  engineered  as  a  modulalor.    The  electrical

chciracteristics  of  this  F-125-A  make  it  especially  suitable

to    Class   AB    modulator   circuits.     The    anode    is   wal.er-

cooled,  capable  of  dissipating  40  kilowatts.   The  cathode

is   a   pure   tungsten    multi-strand   filament   which   may   be

opercited  on  DC,  1  ¢,  3  ¢,  or  6 ¢ AC  excilation.   Mclxi-

mum   ratings   apply  for  audio-frequency   use  only.

Electrical:

t   Filament  Voltage§

t   Filament  Current§

)   Filament  Starting  Currenl§

t   Filament  Cold   Resistonce§

}   Amplification  Factor,
Ec=-1600V     lb=3.OA

t   lnlerelectrode  Capacitances
Grid-Plate
Grid-Filament

Plate-Filament

§Single   phcise   excitalion.

Mechanical:

)  Mounting  Position-
Vertical,  anode  down

}  Type  of Cooling-Water
Water  Flow  on  Anode

Maximum  Outgoing  Water
Temperature

27.2  Volts

196.5 Amperes

300 Amps. Max.

.015  Ohms

4.75

45„„f
56FLP,I

20uTlf

15  GPM Min.

700C

Maximum  Glass  Temperature    150°  C

t  Net  Weight,  approximate

Copyrlght   1954,   F.d.Tal   T®l®phon®   and   Radio   Company

11 I/2  Pounds



Federal's  F-125-A  serves  The  nation's
broadcast  fransmill'ers  as  modulalor
For   the   124|A   for   which   ir  was
specifica[[y   designed.     It   has   set   a
slandcird  in  the  industry.

Maximum   Ratings  and  Typical  Opera[ing   Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER
AND   MODULATOR-CLASS   ABi

Maximum   Ratings,   Absolute   Values

DC  plate  voltage                                           15,000 Volts
Maximum  signal  DC  plate  currentt                10 Amperes
Maximum  signal  plate  lnputt                          loo  Kilowatts
Plate  Dissipationt                                                     40  Kilowatts

Typical   Operalion
lunless  otherwise  specifiled,  values  are   for   two  tubes)

DC  plate  voltage                  10,000         12,000 Volts
DC  Grid voltage                -2,125      -2,600Volts
Peak  A-F  Grid  to

Grid  Voltage
Zero-Signal   DC  Plate

Current
Maximum  Signal   DC

Plate  Current
Effective  Load  Resistance,

Plate  to  Plate
Maximum   Signal   Driving

Power
Maximum  Sig.nal  Power

Output

4,220            5,160 Volts

1.4                    1.8  Amperes

6.1                   5.3  Amperes

3,100            5,OO0  Ohms

0                   O watts

40                   40  Kilowatts

tAveroged  over  any  audio  frequency  cycle  of  sine-wave  form.

loo90807060 IIImnlmlllm I 11

FILAMENT   EMISSIONCHARACTERISTICS

5040 FEDERAL   TYPE   F-125-A

3020'88765432I.9.8.7.6.5.4.3.a.I
POWER   TRloDE

I

9                      '0                       '1                        '2                       13                        14

FILAMENT     VOLTS   TO   NEUTRAL

PLATE   CHARACTERISTICS
FEDEPAL   TYPE   F-125A

POWER  TRIODE

6                       8                      10                     12

PLATE       KILOVOLTS
14



-I--              The   low   amplification   factor   in   the

F-125-A  makes  for  easy  attainment

of  high  oulpul  in  Class  AB,  modulal

r`            lors wilhoul driving the grid  posiiive.

0.C.  CONNECTION

E.=. X. VOLTS  Di C.

I  i=  .Y`AMPS.   D.C.

THREE-PHASE     A.C.    CONNECTION

I::  ,'¥:    VAOMLJ?.    A..8.
Et=     'Z.      VOLTS.   A.   C.

I

FIG.  5

EivoLTS                    I
I

+E2VOLTS|

INTERNAL    CONNECTION   OF   FILAME.NTS

NUMBEBS   I  T06   INCLUSIVE    ON
CONNECTIONS    DENOTE    BASE
TERMINALS

a

S I N G L E -PHASE  A.C. CONNECTI ON

EL=`X`   VOLTS    A.C.
i  L='Y'   AMPS,    A.  C.

FIG.4

SIX-PllASE   A.C.CONNECTION

i: =  '.§.`   X°MLPT§.  A:%.
E¢=   'Z'     VOLTS.A.  C.

Ei='U`VOLTS       D.C.    OR     A.C.
TERMINAL     TO    TERMINAL
VOLTAGE  .

E2=`V`VOLTS      D.C.    08      A.C.
VOLTAGE   PER     FILAMENT
STPAND    /.g.    FBOM
TEBMINAL    TO   COMMON
TEBMINA  L   CONNECTION.

I:      'W'AMPERES   CURBENT   PEB
FILAMENT   TERMINAL.

Flo.
'u' 'v` `w' 'x' 'y. 'z'

I 27.2 196.5

2 27.2 19 6.5

3 23.5 '31.0 '3.6

4 '3.6 65.5 13.6

5 27.2 '3.6 65.5

MULTI-PHASE     FILAMENT    CONNECTIONS



For   nearly   four   decades   The   name

Federo/  has  been  synonymous  with

leadership  in  Tube  development,  de-

sign,  manufacture  and  performance.              a

a
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GENERAL   DATA

DESCRIPTION:

Federal's   F-128-A  is  a  +hree-electrode  tube  designed

for  use  as  a  module+or,  R-F,amplifier,  and  oscilla+or.   The

anode,   radia+ion-cooled.   is   capable   of   dissipating   600

watts.   The  cathode  is a  thoriated  tungsten filament.   Max-

imum  ratings  apply  up  to  30  megacyc[es.

Electrical:

}   Filament  Voltage

}   Filamen+  Current

>  Amplification  Fac+or,  a+
lb-0.200  amps.

Eb=2,800  volts

}   Interelec+rode  Capaci+ances
Grid-Plate

Grid-Filament

Plate-Filament

Mechanical:

}  Mounting  Position-
Ver+ical.  Base  Down

)  Type of Cooling-Radiation

}  Ne+  Weight.  approximate

I  I    Volts

13   Amperes

36

15.5   pr„f

12.0   H„f

4.5   H„f

2   Pounds

Copyright   1953,   Federal   Telophono  and   Radio   Company                      Page   I   of  6
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Federal's engineers are recidy to
consult  with  you  oh  the  applica-
tion of Federal Tubes to your de-
signs.   Write,  phone  or  w-ire  To
arrange your conference dal'e.

Maximum  Ratings and Typical Operating Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER   AND
MODULATOR-CLASS   B

Maximum  Ratings, Absolute \folues

DC  plate voltage                                               3.500 Vol+s
Maximum  signal  DC  pla+e  curren+t         O.600Ampere
Maximum  signal  plate  lnputt                              I.8  KilowaHs

Plate  Dissipa+iont                                                  600 Watts

tAverdged  over  any  audio-fr®qu®ncy  cycle  of  Sin®-wave  form,

Typical  Operation

(unloss  otherwise  specified,  values   are  for  two  tubes)

DC  pla+e voltage                                                3.000 Volts
DC Grid  vol+age                                             -80 Volts
Peak  A-F  Grid  voltage                                      250 Volts
Zero signal  DC  plate curren+                     0.loo Ampere
Maximum  signal  DC  plate curren+                 I.2 Amperes
Load  Resistance.  Plate to  plate                    3.600 Ohms
Maximum signal  Driving  power]  approx.       20 Watts
Maximum  Signal  Power  Ou+put,  approx.     2.4 Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER-CLASS   a

(Carrier  conditions  per  tube  for  use  with  a   maximum
modulation  factor  of   I.a)

Maximum  Ratings, Absolute Values

DC  Pla+e Voltage
DC  plate  Current
Plate  Input
Pla+e  Dissipation

Typical  Operation

DC  Plate  Voltage
DC  Grid  Vol+age
Peak  R-F Grid  Voltage
DC  Plate  Curren+
DC  Grid  Current,  approx.
Driving  Power,  approx.}
Power Ou+put,  approx.

3,500 Volts
0.5 Ampere
900 Watts
600 Watts

31000 Volts
-85 Vol+s

I  I 7 Volts

0.292 Ampere
0 Ampere

6.3 WaHs
303 Watts

±At  crest  of  audio-frequency  cycle  with   modulation  factor  of   I.0

Page   2   o'   6

PLATE-MODULATED   RADIO-FREQUENCY   POWER

AMPLIFIER-CLASS   C   TELEPHONY

(Carrier  conditions  per  tube  for  use  with  a  maximum
modulation  factor  of  I.a)

Maximum  Rolings, Absolute Values

DC  Pla+e Voltage
DC  Grid  Vol+age
DC  Plo+e  Curren+
DC  Grid  Curren+
Plate  Input

Pla+e  Dissipa+ion

Typical  Operation

DC  Plate  Vol+age
DC  Grid  Vol+age
Peak  R-F Grid  Voltage
DC  Plate  Curren+
DC Grid Current.  approx.
Driving  Power,  Approx.
Power Output,  approx.

3,000 Volts
-600 Volts
0.700 Ampere
0.150 Ampere

I.8  Kilowatts

600 Watts

3,000 Volts
-300 Volts

500 Volts

0.511  Ampere

0.038 Ampere
20 Watts

I.15  Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER   AND
OSCILLATOR-CLASS   C   TELEGRAPHY

(key-down  condition.  p.r  tub.  wittiout  amplitud.  modulation)fl

Maximum  Ratings, Absolute Values

DC  Plate  Voltage
DC Grid  Vol+age
DC  Plate Curren+
DC Grid  Current
Plate  Input
Plate  Dissipation

Typical  Operation

DC  Plate  Vol+age
DC  Grid  Vol+age
Peak  R-F  Grid  Voltage
DC  Pla+e  Curren+
DC Grid  Current,  approx.
Driving  Power,  approx.
Power Output,  approx.

3,500 Volts
-600 Vol+s

I  Ampere
0.175 Amperes

3  Kilowatts
700 WaTTs

3,500 Volts
-400 Volts

680 Volts
0.854 Amperes
0. I 07 Ampere

70 Watts
2.4  Kilowa+ts

|TModulation  essentially  negative  may  be  used  if  the  positive  pe.k
o{  the  envelope  does  not  exceed   115   per  cent  of  carrier  conditions.
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Federal`s name on a tube signifies
the  best  in  design,  engineering,
materials, components and crafts-
manship.



Federal's longer tube life means lower

costs.   Increase  the  life  of  the  tubes

in   your  equipment,   and   unit   cosls

per hour  go  down.
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Federal   produces  tubes  of  only  the

.highest  quality,  satisfying  the  most

exacting  users.
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Federal Always Has
lvlade  Better  Tubes



GENERAL   DATA

DESCRIPTION:

Federal's   F-129-B    is   a   three-electrode   tube   designed

for  use  as  a  radio-frequency  power  amplifier,  oscillator,

or   Class   a   modulator.     The   anode,   water   cooled,   is

capable  of  dissipating  7.5  kilowatts.   The  cathode  is  a

pure   tungsten   filament.    Maximum   ratings   apply   up  to

30   megacycles.

Electrical:

)   Filament   Voltcige

)   Filament   Current

t   Filament   Starting   Current

t   Filament   Cold   Resistance

t   Peak   Cathode   Current

)   Amplification   Factor

lb=O.8   Amp.,

Ec = -loo  Volts

}   lnterelectrode   Capacitcinces

Grid-Plate

Grid-Filament

Plate-Filament

Mechanical:

t  Mounting   Position-
Verticcil,   Anode   Down

t  Type  of  Cooling-Water
Minimum  Water

Flow   on   Anode

Maximum  Outgoing
Water  Temperature

18  Volts

58  Amperes

I I 5  Amperes Max.

.024  Ohms

9.5 Amperes

26

12.0  „„f

12.7  „„f

I.8  „„f

5GPM

700C

Maximum   Glass

Temperature                           |50°  C

)   Net   weight,   approximate                2  Pounds

Copyright   IO52,   Federal   Telophono  and   Radio   Corporation                                Page    1    of    6



Federal's  F-129-B  is  operafive  al  full

ratings up ro a frequency of 30 mega-

cycles.

Maximum  Ratings  and  Typical  OperaTing  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER
AND  MODULATOR-CLASS   a

Maximum   Ratings

DC  Plate  Voltage
Max.  Signal  DC  Plate  Currentt
Max.  Signal   Plate  lnpult
Plate  Dissipaliont

12,000 Volts
2 Amperes

16  Kilowatts

7.5  Kilowatts

Typical   Operation
lunless  olherwise  specified,  volues  are  tor  lwo  lub®sl

DC  Plate  Voltage
DC  Grid  Voltage
Peak A-F Grid  to Grid Voltage
Zero  Signal  DC  Plate Current
Maximum  Signal   DC  Plate  Current
Effective  Load  Resistance

(plate  'o  plate)
Maximum  Signal  Driving  Power,

approximclte
Maximum  Signal  Power Output,

approximate

10,000 Volts
-350 Volts

700 Volts
0.3 Amperes

1.15 Amperes

20,000 Ohms

loo Wot's

8  Kilowatts

tAverclged   over   any   audio-frequency   cycle   of   sine-wave   form.

RADIO-I:REQUENCY   POWER   AMPLIFIER
-CLASS  8

lcarrier  conditions   per  tube  tor  use  wi.h  a  maximum
modulolion   faclor  ot   1.01

Maximum   Ratings

DC  Plate  Voltage
DC  Plate  Current
Plate  Input
Plate  Dissipation

Typical   Operation

DC  Plate  Voltage
DC Grid yollage
Peak  R-F  Grid  Voltage
DC  Plate Current
Driving  Power,  approximate±
Power  Output,  approximcite

12,000 Volts
1  Ampere

10  Kilowatts

7.5  Kilowatts

10,000 Volts
-350 Volts

530 Volts
0.8 Amperes
80 Watts

2.5  Kilowatts

±At  crest  of  audio-frequency  cycle  with  modulcilion  factor  of  I.0.
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PLATE-MODULATED   RADIO-I:REQUENCY
POWER   AMPLIF:IER-CLASS   C   TELEPHONY

Icarrier  conditions  per  tube  tor  use  with  a  maximum
modulolion   foclor  ®t   I.0)

Maximum   Rolings

DC  Plcile  Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Plate  Input

Plate  Dissipation

Typic.al   Operation

DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Curl.enl
DC Grid  Current,  approximate
Driving  Power,  approximate
Power  Output,  approximate

10,000 Volts
-1,500 Volts

1  Ampere
0.25 Ampere

9 Kilowatts
5  Kilowatts

8,000 Volts
-920 Volts
1,500 Volts
0.82 Amperes

0.097 Amperes
140 Watts
5.3  Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER
AND   OSCILLATOR-CLASS   C   TELEGRAPHY

tKey-down   c®nditi®ns  per   tube  withoul  amplilude  Modulalion}a

Maximum   Ratings

DC  Plate  Voltage
DC  Grid  Voltage
DC  Plate  Currerit
DC  Grid  Current
Plate  Input

Plate  Dissipation

Typical   Operation

DC  Plclte  Voltcige
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC Grid  Current,  approximate
Driving  Power,  approximate
Power  Output,  approximate

12,000 Volts
-1,500 Volrs

2 Amperes
0.25 Amperes

1 8  Kilowcitts

7.5  Kilowatts

12,000 Volts
-1,300 Volts

2,200 Volts
I.42 Amperes
0.11  Amperes

230 Walls
12  Kilowatts

flModulcition   essenliolly   negative   may   be   used   if   the   positive
peak  of  the  envelope  does  not   exceed   115  per  cent  of   carrier
condilions.
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The  developmenl  of  new  tubes  for

new  applications always has been a
Federal   specially.    Why   not  lell   us

your  needs?

+1800

+1600

+'400

+1200

+'000

co  +800I0>  +Coo

-400

-COO

-800

-1000

-1200
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One  reason  why  Federal   tubes  are 'Jth,L'
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Federal  Always  Has

Made   Beller   tubes

®

form   FJ-176      Printed   in   U.  S.  A.



GENERAL   DATA-

DESCRIPTION:

The   F-12?-R   by   Federal   is  a   three-electrode  tube   de-

signed   for   use   as   a   radio-frequency   power   amplifier,

oscillator,  or  Class   a  modulator.    The  anode  is  forced-

oir-cooled,    ccipable   of   dissipating    5    kilowatts.     The

cathode  is  a   pure  tungsten  filament.    Maximum  ratings

apply  up  to  30  aegacycles.

The  longer  life  in   Federal  tubes
means   lower   operating   costs.

Electrical:

>   Filament   Voltage

t   Filament   Current

>   Filament   Starting   Current

}   Filament   Cold   Resistance

>   Peak   Cathode   Current

t   Amplification   Factor

lb=O.8   Amp.,

Ec = -loo  Volts

t   lnterelectrode   Capacitances

Grid-Plate

Grid-Filament

Plate-Filament

Mechanical:

}  Mounting  Position-
Vertical,  Anode  Down

)  Type of Cooling-Forced Air
Maximum   Incoming

Air  Temperature

I 8  Volts

58  Amperes

115  Amperes Max.

.024 Ohms

9.5  Amperes

26

13.0  „„f

12.7   upr£

2.2  p.p,i

45®C

}   Required  Air  Flow  on  Anode
Plate  Dissipation-

Kilowatts                    5           4             3

Air   Flow-CFM     800     575      400

Static  Pressure-
Inches   water      2.51.3      0.62

Maximum  Glass
Temperature

}  Net  Weight,   approx.

150®   C

22  Pounds

Copyrighl   1949,   Fed®rol   Telephon®   and   Radio   Corporalion                   Page     1     of    6
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In  sal;sfy;ng  The  customer  and  win-

ning  his  confidence,  Federal  has  re-

duced lube selling to a formula.

Maximum  Ratings  and  Typical  Operating  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER
AND   MODULATOR-CLASS   8

Maximum   Ralings

DC  Plate Voltage

Maximum  Signal  DC  Plate
Currentt

Maximum  Signal   Plate  lnputt

Plate  Dissipationt

12,000 Volts

2  Amperes

16  KilowaMs

5  Kilowatts

Typical   Operation
{unless  o.herwise  Specif;®d,  values  are  tor  lwo lubes)

DC  Plate  Voltage

DC   Grid   Voltage

Peak A-F Grid  to Grid Voltclge

Zero  Signal  DC  Pldte  Current

Maximum  Signal  DC  Plate  Current

Effective  Load  Resistance,
Plate  'o  Pla'e

Maximum  Signal   Driving  Power,
approximate

Maximum  Signal   Power  Output,
approximale

10,000 Volts
-350 Volts

700 Volts

0.3  Amperes

1.15  Amperes

20,000 Ohms

100 Wot's

8  Kilowatts

tAveroged   over   any   audio-frequency   cycle   of  sine-wave   form.

RADIO-FREQUENCY   POWER   AMPLIFIER
-CLASS   a  TELEPHONY

tcarrier  conditions   per  lub®   for   iise   with   a   maximum

modulotion   focl®r   oF   I.01

Maximum   Ralings

DC  Plate  Voltage

DC  Plate  Current

Plate  Input

Plate  Dissipation

Typical   Operalion

DC  Plcite  Voltage

DC  Grid  Voltage

Peak  R.F  Grid  Voltage

DC  Plate  Current

Driving  Power,  approximote±

Power  Output,  cipproximote

12,000 Volts

1  Ampere

PLATE-MODULATED   RADIO-FREQUENCY
POWER  AMPLIFIER-CLASS   C  TELEPHONY

tcarrier  conditions  per  lilbe  tor  use  with  a  maximum
modula.ion  factor  ot  I.0)

Maximum   Ratings

DC  Plate  Voltage

DC   Grid   Voltage
DC  Plate  Current

DC  Grid  Current
Plate  Input

Plate  Dissipation

Typical   Operation

DC  Plate  Voltage

DC  Grid  Voltage
Peak  R-F Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  approximate
Driving   Power,  approximate
Power  Output,  approximate

10,000 Volts
-1,500 Volts

1  Ampere

0.25 Ampere
9 Kilowatts

3  Kilowa+ts

8,000 Vol,s
-920 Volts
1,500 Volts

0.82 Amperes
0.097 Amperes

140 Watts
5.3  Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER
AND   OSCILLATOR-CLASS   C  TELEGRAPHY

tKey-down  conditions  per  tube  without  amplitude  Modulalic)nl"

Maximum   Ratings

DC  Plate Voltage
DC Grid  Voltage
DC  Plate  Current

DC  Grid  Current

Plate  Input

Plate   Dissipation
7.5  Kilowatts

5  Kilowatts            Typical   operation

10,000 Volls
-300 Volts

460 Volts

0.7 Amperes

90 Watts
2.3  Kilowatts

*At  crest  of  audio-(requency  cycle  wilh  modulolion  factor  of  I.a.

Page   2   of   6

DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current

DC Grid  Current,  approximate
Driving  Power,  opproximote

Power  Output,  cipproximote

12,000 Volts
-1,500 Volts

2 Amperes
0.25 Amperes

18  Kilowatts

5  Kilowatts

I 2,000 Vol,s
-1,300 Volts

2,200 Volts
I.42 Amperes
0.11  Amperes

230 Watts
12  Kilowatts

flModulotion   essentially   negative   may   be   used   if   the   posilive
peak  of  the  envelope  does  not   exceed   115  per  cent  of  carrier
conditions.



Federal's longer tube life means lower

costs.   Increase  the  life  of  the  tubes

in   your  equipment,   and   unit   costs

per hour  go  down.
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Form   FJ-197     Printed    in    u.  S.  A.

Federal  Always  Has

Made   Beller   Tubes



EE]

GENERAL   DATA

DESCRIPTION:

Federal's  F-132-A  is  a  three  elec+rode  tube  designed  for

use  as  a  modulator.   The  anode,  radia+ion-cooled,  is  cap-

able  of  dissipating  600  watts.   The  ca+hode  ig  a  +horiated

tungsten  filamen+.

Electrical:

}   Filamen+  Vol+age

}   Filament  Curren+

}  Amplifica+ion  Factor,  at
lh-0.200  amps.

Eb=3,000  volts

}   ln+erelec+rode  Capaci+ances
Grid-Pla+e

Grid-Filament

Plate-Filamen+

Mechanical:

}   Moun+ing  Posi+ion-
Ver+ical,  Base  Down

}  Type  of Cooling-Radia+ion

}  Net  Weight,  approximate

I  I     Vol+s

13   Amperes

10

15.0   „„f

12.0  „„f

5.5   +„f

2   Pounds

Copyright   1954,   Federal  Telephone  and  Radio  Company                 Page   1   of   4



ln  soli.sfy;ng  the  customer  and  win-

ning  his  confidence,  Federal  has  re-

duced tube selling lo a formula.

Maximum Ratings and Typical Operating Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER-CLASS   A

Maximum  Ratings, Absolute VallJes

DC  plate  voltage                                                    3,500 Volts

Plate  Dissipation                                                         600 Watts

Typical  Operation

As  push-pull  Class  A  driver  for  2  Type  F-125-A  +ubes.

(llnl®S§  otherwise  §pecifi®d,  values  are  for  two  tubes)

DC  pla+e  voltage                          3.500            2.700 Volts

DC Grid voltage                      -300         -225 Volts

Zero  signal  pla+e  curren+        0.308            0.300Ampere

Maximum  Signal
Pla+e  Curren+

Peak  Grid  +o  Grid
Signal  Voltage

Peak  Plate to  Plate
Outpu+ ,Voltage

Effective  Pla+e to  Plate
Load  Impedance

Output  Transforrfuer
+urns  ratio

Total  Harmonic  Distortion

0.317             0.307 Ampere

590               440 Volts

5,700            4,000 Volts

40,000         35,000 Ohms

I:I                          I:I.3

2                       I  percen+

1000               2000              3000

Page   2   of   4
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Federal Always Has
Made  Better  Tubes



GENERAL   DATA

DESCRIPTION:

Type    F-134    is   a    three-electrode   tube    designed    and
manufactured   by  Federal  for  use  as  a   radio-frequency
amplifier,  oscillator,  or  Class  a  modulator.   The  anode  is

water-cooled,  capable of dissipating  150  Kilowatts.   The
cathode  is  a   pure  tungsten  filament.    Maximum   ratings

apply   up   to   22   megacycles.

Elec'rical:

}   Filament   Voltage

}   Filament   Current

}   I=ilament   Starting   Current

t   Filament   Cold   Resistance

}   Peak   Cathode  Current

}   Amplification   Factor,   at
Ec= -200V       Ib=5A

}   lnterelectrode   Capacitances
Grid-Plate

Grid-Filcimenr

Plate-Filament

25   Volts

650  Amperes

I,000  Amperes   max.

.0022   Ohms

120   Amperes

21

105   pr„f

140   prHf

4    ILILf

Mechanical:

}  Mounting   Position-
Verlical,  anode  down

}  Type  of Cooling-Water  and
Fol.cod   Air   ( 1  )

Minimum  Water  Flow  on
Anode

Maximum  Outgoing  Water
Temperature

Air   Flow
To  Grid  Air  Ring  (2|
To  Filomenl  Secils   (3)

Maximum  Glass
Temperature

}     Net  weight,  approx.

40  CPM.

70®C

80   CFM
40   CFM

1500    C

80   Pounds

|1)    Wot®r   and   air   cooling   should   continue   for   5   minutes   aller
removal   of   power.

(2)    Air  pressure  of  6  psi  required  lo  deliver  80  CFM  al  14.7  psi
and    ZOO    C.

(3)    Air   pressure   o{   0.25   psi   ol   enlrance   of   9-fool   length   of
%-inch   I.D.   hose  to  deliver  40  CFM  ol   14.7  psi  and   20®   C.
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Federal's  F1134  has  exhibited  proven

performance over a period of years in
200  KW  high  level  modulated  shorl-
wave  transmitters.

Maximum   Rarings  and  Typical  Operating  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER

AND   MODULATOR-CLASS   a

Mciximum   Ratings,  Absolute   Values
DC  plate  voltage                                             20,000   Volts
Maximum  signal  DC  plate  currentt                 24   Amps.
Maximum  signcil   plate  lnputt                           400   KW
Plate  Dissipationt                                                      150   KW

Typical   Operation
(unless   otherwise   specified,  values   c.re   for   two   lubesl

DC  Plale Voltage
DC Grid Voltage
Peak  A-F Grid-to-

Grid Voltage
Zei'o Signal  DC

Plate   Current
Maximum  Signal

DC  Plate Current
Effective  Load

Resistance,  Plate
to  Plate

Max.  Signal   Driving
Power,  approx.

12,000     14,000     14,000   Volts
-500     -600     -600  Volts

1,9201,960        3,100Volts

4.0             4.0             4.0   Amps.

22            17.2                41    Amps.

2,600       4,300           680   Ohms

540          500      3,400  Watts
Max.  Signal  Power

Output, approx.            155            155           355   KW

tAveroged   over   any   audio-frequency   cycle   of   sine-wave   form.

RADIO-FREQUENCY   POWER   AMPLIFIER-CLASS   a

lcarrier  conditions   per  tube  for   use  with   a   maximum

modulcltion  taclor  ot   I.01

Maximum   Ratings,   AbsolLIle   Values

DC  Plate Voltage
DC  Plate Current
Plate  Input
Plate  Dissipation

Typical   Operalion

DC  Plcite Voltage
DC Grid Voltage
Peak  R-F Grid Voltage
DC  Plate Current
DC Grid  Current, approx.
Driving   Power,   approx.I
Power Output, approx.

20,000   Volts
12   Amps.

200   KW
150   KW

18,000   Volts
-600  Volts

1370   Volts
9.6   Amps.
0.0   Amps.
1.2   KW

54KW

±At   crest   of   audio-frequency   cycle   with   modulation   factor   of   1.0.
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PLATE-MODULATED  RADIO-FREQUENCY  POWER
AMPLIFIER-CLASS   C   TELEPHONY

(Carrier  conditions   per  tube  for   use  wilh   a   maximum
modulation   taclor   of   \.0)

Maximum   Ratings,  Abso[ule  Values
DC  Plate Voltage
DC Grid Voltage
DC  Plate Current
DC Grid  Current
Plate  Input
Plate  Dissipation

Typical   Operation,
DC Plate Voltage
DC Grid Voltage

14'000   Volts
-4'000  Volts

12   Amps.
2   Amps.

165   KW
100   KW

Ci.ounded   Filamenl   Circuit
14,00014,000   Volts

-I,600    -1,600  Volts
Peak  R-F Grid voltage                2,340          2,500   Volts
DC  plate current                                    9.8              11.8   Amps.
DC Grid current, approx.                0.6                1.0   Amps.
Driving  power,  approx.                     1.4                3.0   KW
Power output, approx.                   108               126   KW

Typical   Operation,   Crounded   Grid   Circuit
DC plate voltage                                              12,000   Volts
DC Grid voltage                                          -1,400  Volts
DC  plate current                                                          lo   Amps.
DC Grid  current, approx.                                       1.0   Amp.
Driving  power,  approx.*                                       17.5   KW
Power output"                                                  105   KW
*The   carrier   of   the   driver   modulated   loo  per   cent.

"Includes   power  transferred   from   driver  stage.

RADIO-FREQUENCY   POWER   AMPLIFIER   AND
OSCILL,ATOR-CLASS   C   TELEGRAPHY

IKey-down   conditions   per   tube   withoul   amplitude   modulalion)"

Maximum   Rarihgs,  Absolute   Values
DC Plate Voltage
DC Grid  Voltcige
DC  Plate Current
DC Grid Current
Plate  Input
Plate  Dissipation

Typical   Operation
DC  Plate Voltage
DC Grid Voltage
Peak  R-F Grid

Voltage
DC  Plate Current
DC Grid Current,

approx.
Driving  Power,

approx.
Power Output,

approx.

20,000  Volts
-4,000  Vol,s

24   Amps.
2   Amps.

450   KW
150   KW

18,00019,00019,000   Volts
-2,000   -2,200   -2,200  Volts

3,000        3,400        3,600Volts
14.5             17.8             20.1    Amps.

1.0                  1.1                   1.8    Amps.

3             3.8                 6   KW

200            250            300   KW

||Modulalion   essenticilly   negative   may  be  used   if  the  positive  peak
of  the  envelope  does  not  exceed  115  per  cent  of  carrier conditions.

u

U



Up  lo  300  KW  oF R-F  power is avail-

able  from  a  single  F-134  Tube-for

use in industrial healing applications.
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The  ring  seal  grid  connection  in  lhe

F-134 provides a low inductance grid
lead   and  adaptabilily  lo  grounded

grid   circuits.
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a,~

Federal tubes are produced under the
most  rigid  sTahdards  of  quality  con-
Irol.   You  can  depend  on  Federal  for

a             top performance and long service life.
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GENERAL   DATA

DESCRIPTION:

Federal's  F-212-E  is  a  three-electrode  tube  designed  for

use   as   cl   modulator,   R-F  amplifier,   and   oscillator.    The

anode,  radiation-cooled,  is  capable  of  dissipating  275

watts.    The   cathode   is   a   lhoriated   tungsten   filament.

Maximum  ratings  apply  up  to  I.6  megacycles.

Eleclricol:

t   Filamenlvoltage

)   Filciment current

t   Amplification   Factor
lb  = 0.2  Amp.;

Eb = 1500 Volts

}   Interelectrode  Capocitances
Grid-Plate

Grid-Filament

Plate-Filament

Mechanical:

}  Mounting  Position-
Vertical,  Base  Down

}  Type  of  Cooling-Radicition

}   Net Weight,  cipproximate

14  Volts

6 Amperes

16

19FIIJ£

14.5„„f

8„4f

1   Pound

Each   F-2T2-E   vclcuum   tube   falls   within   one   ot
four  impedance  classes and  is stamped accordingly.
These  classifilccltions  are  numbered  1,  2,  3   and  4,
and  clre  in  no  way  a  gradation  Of  quality,  but  are
to  facililclte  parallel  operation  in  the  ordinary  sys-
tem  using  a  common  grid  bias.   Where  more  than
one  tube  is  used,  those  Of  the  same  or  adjacent
classes   should   be  employed   so  the   load   may  be
evenly distributed.   When a single tube only  is used,
no  one  of  the  classes  hoe  any  advantage  over  an-
other.    Tubes   may   not   be   ordered   according  to
impedance   classification.

Copyright  1950,   Foderol  Telephone  and  Radio  Corporolion                                     Page    I    of    6



Those   who   for   the   first   time   give
Federal   Tubes   a   Trial,   usually   come

back  \oT   more.    Federal   superiority
shows  itself  over  and  over  again.

Maximum  Ratings  and  Typical  Operaling  Condilions

AUDIO-FREQUENCY   POWER   AMPLIFIER
AND   MODULATOR-CLASS   A

Maximum   Ralings,  Absolute  Vo[ues
DC  Plate  Voltage
Plate  Input

Plate  Dissipation

Typical   Operation

DC  Plate  Vollcige

DC  Grid  Voltage
Peak  A-F  Grid  Voltage
DC  Plate  Current
Effective  Load   Resistclnce
Distortion   ( ®/a   Second  Harmonic)
Power  Output,  approximate

2,000 Volts
2:7 5 W cl++s
T7 5 W cills

2'000 Volts
-95 Volts

95 Volts
0.13  Amperes

8,000 Ohms
4  Per Cent

7 5 W at,s

AUDIO-FREQUENCY   POWER   AMPLIFIER

AND  MODULATOR-CLASS  a

Maximum   Ratings,  Absolute  Values

DC  Plate  Voltcige
Max.  Signal  DC  Plate  Currentt
Max.  Signal  Plate  lnputt
Plote  Dissipationt

2,000 Volts
0.35 Amperes
700 Wa'ts
275 Watts

Typical   Operation
lunless  olh®rwis®  specifil®d,  volu.S  ar.  for  two  lub®s)

DC  Plate  Voltage
DC  Grid  Voltage
Peak  A-F  Grid  Voltage
Zero  Signal  DC  Plate  Current
Max.  Signal  DC  Plate  Current
Load  Resistance,  Plate  to  Plate
Max. Signal  Driving Power,  approx.
Max. Signal  Power Output, opprox.

2,000 Vo',,s
-110 Volts

420 Volts
0.09 Amperes
0.60 Amperes

7,600 Ohms
12 Watts

840 Watts

tAveraged   over  any   audio-frequency  cycle  of  sine-wave   form.

RADIO-FREQUENCY   POWER  AMPLIFIER-CLASS   B

ICorrier  conditions   per  .ub®  tor  use  with  a  maximum
modula.ion  factor  ®f  I.01

Maximum   Ralings,  Absolute  Values
DC  Plate Voltage
DC  Plate  Current
Plate  Input
Plate  Dissipation
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2,000 Volts
0.30 Amperes
400 Watts
Z7 5 W atis

Typical   Operation
DC  Plate  Voltclge
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  clpprox.
Driving  Power,  approx.I
Power  Output,  approx.

1,600 Volts
-97 Volts

124 Volts
0.25 Amperes

0.003 Amperes
21  Wa'ts

137 Walls

*Al  crest of  audio-frequency  cycle  with  modulation  factor  of  I.0.

PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

Icarrier  condi.ions  per  lub®  tor  iJse  will.  a  maximum
modulalion   foctor  ®t   1.01

MoximLim   Ratings,  Absolute  Values
DC  Plate  Voltage
DC  Grid  Voltcige
DC  Plate  Current
DC  Grid  Current
Plate  Input
Plate  Dissipation

Typical   Operolion
DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F Grid Voltage
DC  Plate  Current
DC  GI.id  Current,  approx.
Driving  Power,  approx.
Power Output,  approx.

1,500 Volts
-500 Volts

0.30 Amperes
0.075 Amperes

450 Wa„s
190 Watts

1 '500 Vol,s
-200 Volts

295 Volts
0.267 Amperes
0.009 Amperes

2.5 Watts
285 Watts

RADIO-FREQUENCY   POWER  AMPLIFIER   AND
OSCILLATOR-CLASS  -C   TELEGRAPHY

IK®r-down   c®ndilions   per   tube   withou.  omplilud®  Modulalionll

JVLaximum   Ratings,   Absolute   ValLies
DC  Plate Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Plate  Input
Plate  Dissipation

Typical  Operation
DC  Plc.te Voltage
DC Grid  Voltage
Peak  R-F Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  opprox.
Driving  Power,  approx.-   Power  Output,  approx.

2,000 Volls
-500 Volts

0.35 Amperes
0.075 Amperes

700 Watts
T7 5 W atls

2,000 Vol,s   ,
-250 Vol's

380 Volts
0.325 Amperes
0.016 Amperes

6 Wat's
500 Watts

UModulotion   es.enlially   negative   may   be   used   if  the   positive
beak  of  lh®  .nv.lop.  does  hol  .xceed  115  per  cei`l  of  carrier
condiliohs.
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Long-life is an outstanding characler-
islic  of  Federal  Tubes  .  .  .  and  when
they're   old,   they   are   still   vigorous,

sTill  efficient.

2000
PLATE,      VOLTS

3000 4000

1000
PLATE       VOLTS
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Federal  tube  developmenl  is  a  long-
drawn-out  process  of design,. experi-
ment,   1'esl   and   re-tesr.     Resull:   The

highly  refined  tube.
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a
Customers   habitually   appraise   Fed-
eral  vo/ues. by what They gel (for their
money)  in  lube  performance,  in  the
kind  and  length  of  service  rendered.
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\\              , ±:.o/i +1±.0+

FIL.      .500  ± .010
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GENERAL   DATA

DESCRIPTION:

Federal's   F-320-B   is   a   three-electrode   tube   designed

for     use    as     an     RF    amplifier,    oscillator    or    Class   a

modulator.    The   anode,   wciter   cooled,   is   capable   of

dissipating  10  kilowatts.   The cathode  is  a  pure  tungsten

filament.    Maximum   ratings   apply  up   to   4   megocycles.

Eleclricol:

t   Filcimenl   voltage                        21.5  Volts

t   Filament   current                             41  Amperes

>   Filament   starting   current         82  Amperesmax.

t   Filament   Cold   Resistance   0.080  Ohms

}   Amplification   Factor,  at

I  b=    0.85   amps.,
Ec=    -50  volts 40

}   lnterelectrode  Capacitances

Grid-Plate                                 23.5  p#f

Grid-Filament                             16.5  HHf

Plate-Filament                                 2  H#f

Mechanical:

)  Mounting  Position-
Vertical,  anode  down

}  Type of Cooling-Wafer
Minimum  water  Flow on  Anode           5 GPM

Maximum  Oulgoing  Water

Temperature                                     7o°  C

Maximum  Glass  Temperature      150®  C

>   Net   Weight,   approximate 4  Pounds

Copyright   1949,   Fodoral   Tel®phono  and   Radio   Corporation                      Page    1    of    6



Federal's  F-320-B  is  interchangeable,

electrically   and   mechanically,   with

the  220-C.

Maximum  Ralings  and  Typical  Operating  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER
AND  MODULATOR-CLASS   8

Maximum   Ratings,  Absolute  Values
DC  plate  voltage                                           15,000 Volts
Maximum  signal  DC  plate  currentt            1.5 Amperes
Maximum  signal  plate  lnputt                         20 Kilowatts
Plate  Dissipaliont                                                   lo  Kilowatts

Typical   Operalion
lunless  otherwise  specified,  values  are  {oT  two  tubes)

DC  Plate  Voltage
DC  Grid  Voltage
Peak  A-F  Grid-to-Grid  Voltage
Zero  Signal  DC  Plate  Current
Maximum  Signal  DC

Plate  Current
Effective  Load   Resistance,

Plate  'o  Plate
Maximum  Signal  Driving

Power,  approximate
Maximum  Signal  Power

Output,  approximcite

13,500 Volts
-250 Volts
2,100 Volts

0.25 Amperes

2.5 Amperes

12,000 Ohms

450 Wcl„s

24  Kilowatts

tAv®rag®d   over  any  audio-frequency   cycle  of  sine-wave   form.

RADIO-FREQUENCY   POWER  AMPLIFIER-CLASS   8

tcarrier  conditions  per  tube  for  use  with  a  maximum
modulation  {oclor   Of   \.01

Maximum   Ratings,  Abso[ule  Values
DC  Plate  Voltage
DC  Plate  Current
Plate  Input
Plate  Dissipation

Typical   Operation
DC  Plate Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Currem
DC Grid Current,  approximate
Driving  Power,  approximate±
Power  Output,  approximate

15,000 Volts
1.2  Amperes
15  Kilowatls
10 Kilowatts

1 2,000 Volts
-275 Volts
1,080 Volts
0.63 Amperes
0.08 Amperes

80 Watts
2.5  Kilowalls

±Al  crest  of  audio-frequency  cycle  with  modulolion  factor  of  I.0.
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PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

tcarrier  condilions   per  lube  tor  use  with   a  maximum
modulation   taclor   oF   I.0)

Maximum  Ratings,  Absolule  Values
DC  Plcite  Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Plate  Input

Plate  Dissipation

Typical   Operation
DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC Grid  Current,  approximate
Driving  Power,  approximate
Power  Output,  approximate

10,000 Volts
-3,000 Volts

1.1  Amperes

0.25 Amperes
10  Kilowatts

6.6 Kilowatts

9,000 Volts
-840 Volts
1,500 Volts
0.76 Amperes
0.04 Amperes

65 Watts
5.1  Kilowatts

RADIO-FREQUENCY   POWER  AMPLIFIER   AND
OSCILLATOR-CLASS   C   TELEGRAPHY

{Key-down  conditions   per  lub®  wilhout  amplitude  modulalionM

Maximum   Ratings,  Absolute  Values
DC  Plate Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Plate  Input
Plate  Dissipation

Typical   Operation
DC Plate Voltage
DC  Grid  Voltage
Peak `R-F  Grid  Yollc]ge

DC  Plate  Current
DC Grid Current,  approximate
Driving  Power,  approximale
Power  Oulput,  approximate

15,000 Volts
-3,000 Volts

1.5 Amperes
0.3 Amperes

22.5 Kilowatts
10 Kilowatts

10,000 Volts
-500 Volts
1,500 Volts

1.5Amperes       \
0.06 Amperes

90 Watts
10  Kilowatts

flModulalion   essentially   negative   may   be   used   if   lh®   positive
peak  of  lhe  envelope  does  not  exceed   115  per  cent  of  carrier
conditions.



Federal   lubes   of   all   types   are   in

service  around  lhe  world,  delivering

the   high   calibre   performance   for

®              which  they were designed.
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The   high   quality   of   materials   and

precision   craftsmanship   established
by  Federal  in  The  early  days  of Tube
making   have   never   been   compro-
mised.
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Long  life  in  a  lube  is  not  a  chance

result   or   circumstance.     In    Federal,

•              long  life is a  par[ of the design.

'                   A

ill
8_32

Page   5   of   6



Federal   Always  Has

Made   Beller   Tubes



GENERAL   DATA

DESCRIPTION:

Federal.s    F-320BA/220CA    is    a    +hree-electrode    tube

designed  for  use  as  an  R-F  Amplifier,  Oscillator,  or class

8   Modulator.    The   anode,   forced   air-cooled.   is  capable

of  dissipating  5  kilowatts.   The  cathode  is  a  pure tungsten

filament.    Maximum   ratings   apply   up   to   4   megacycles.

Electrical:

}  Filament Vo]+age

}  Filament Current

}  Filament Starting  Curren+

}  Available  Thermionic  Emission

}  Amplification  Fac+or.  at
lb=0.85  amps.
Ec=-50 vol+s

>   ln+erelectrode Capaci+ances

Grid-Plate

Grid-Filament

plate-Filament

Mechanical:

}  Mounting  Position-
Vertical,  Anode  Down

}  Type  of Cooling-Forced  Air

t   Required  Air  Flow  on  Anode
Pla+e  Dissipation

(Kilowatts)

Air Flow-Cubic
Feet  Per  Minute

>  Maximum  Glass  Temperature

}  Net Weigh+.  approximate

21.5   Volts

41.0  Amperes

82.0  Amperes

7.0  Amperes

40

23.5   „4tf

17.5  „„f

I.6  wf

5

600

1500   C

35   Lbs.

For  Characl'erjsric   Curves  see   F-320-B.    ExcepT  for

reduction  of  plate  dissipation  lo  5KW,  Maximum

Ratings  and  Typical  Operation  of  F-320-B  apply.

Ziil=



OUTLINE
F-520BA / 220CA



GENERAL   DATA

DESCRIPTION:

Federal's  F-342-A  is  a  three-electrode  tube  designed  for

use  as  a  radio-frequency  cimpl.ifier,  oscillator,  or  Class  8

modulator.     The   anode,   wclter-cooled,   is   capable   of

dissipating  25  kilowatts.   The  cathode  is  a  pure  tungsten

filament.    Maximum   ratings  apply   up  to   4   megacycles.

Operation  up  to  16  megocycles  is  permissible  if the  plate

voltage  and  input  are  reduced  to  50®/a   of  maximum.

Eleclricol:

}   Filamentvoltage    \

>   Filament current

)   Filament  Starting  Current

t   Filament Cold  Resistance

}   Peak Ccithode Current

}   Amplification   Factor,   at

Ec   =-200V     lb=0.75A

>   Interelectrode  Capacitonces

Grid-Plcl'e

Grid-Filclment

Plate-Filament

Mechanical:

>  Mounting  Position-
Vertical,   anode   down

}  Type of Cooling-Water
Minimum  Water  Flow  on

Anode

Mciximum  Outgoing  Water
Temperature

20   Volts

71    Amperes

142   Amperes  max.

0.021    Ohm

13.5   Amperes

40

25    prp.I

19    prprf

2.5    p.p.i

10   GPM

700C

Maximum  Glass Temperature                 150°   C

}   Net weight,  approximate                                 4   Pounds

Copyright   1?50,   Fed®ral   T®lephone   and   Radio   Corporation                   Pcige     1     of    6



Buyers who specify "Federal" because

they   want   /ong-/;ved   tubes,   know

from    experience    lhey'll    gel   what

they  want.

Maximum  Ratings  and  Typical  Operafing  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER

AND   MODULATOR-CLASS   a

Maximum   Ratings,   Absolute   Values

DC  Plate  Voltage
Maximum Signal  DC Plcite Currentt

Maximum  Signal  Plcite  lnputt

Plate  Dissipationt

20,000 Volts
3  Amperes

50  Kilowatts

25  Kilowalts

Typical   Operalion
(unless  olherwise  spec.Ified,  values  are  tor  two lubes)

DC  Plate  Voltage
DC  Grid  Voltage
Peak  A-F  Grid-to-Grid  Voltage
Zero Signal  DC  Plate  Current
Maximum  Signal  DC  Plate  Current

Effective  Load  Resistance,  Plate
to Plate

Maximum  Signal  Driving  Power,
approximate

Maximum  Signal  Power  Output,
approximate

15,000 Volts
-200 Volts
1,700 Volts

0.8  Ampere
3.2 Amperes

9,600 Ohms

200 Watts

30  Kilowatls

tAveraged  over  any  audio-frequency  cycle  of  sine.wave  form.

RADIO-FREQUENCY   POWER   AMPLIFIER-CLASS   a

tcarri®r  conditions  per  *ub®  for  use  wi.h  a  maximum

modulalion  tciclor  ®t  1 .0)

Maximum   Ratings,  Absolute  Values

DC  Plate Voltage
DC  Plate  Current
Plate   Input

Plate  Dissipation

Typical   Operolion

DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  approximate
Driving  Power,  c]pproximate±
Power  Output,  approximate

20,000 Volts
2 Amperes

30  Kilowatts

25  Kilowatts

17,500 Volls
-430 Volts

760 Volts
1.55  Amperes
0.0 Amperes
30 Watts

8.25  Kilowatts

±Al  crest  o{  audio-frequency  cycle  witt`   modulalion  fciclor  ol   1.0.

Page   2   ol   6

PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

Icarri®r  conditions  per  tube  for  use  vii.h  a  maximum
modulolion  taclor  ol  1.01

Maximum   Ratings,   Absolute   Values

DC  Plate Voltage
DC  Grid  Voltage
DC   Plate  Current
DC Grid Current
Plate  Input

Plate  Dissipation

Typical   Operation

DC  Plate Voltage
DC Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC Grid  Current,  approximate
Driving  Power,  approximate
Power Output,  approximate

14,000 Volts
-5'000 Volts

1.5  Amperes

0.3  Ampere
20  Kilowatts
15  Kilowatts

12,500 Volts
-750 Volts
1,400  Volts

1   Ampere
0.05 Ampere

7 5 W at's
10  Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER   AND

OSCILLATOR-CLASS   C   TELEGRAPHY

{Key.down  condilions  per  lube  wilhoul  amplilude  Modulolion)in

Maximum   Ratings,  Absolute  Values

DC  Plate Voltage
DC  Grid  Voltclge
DC  Plate  Current
DC Grid Current
Plate  Input

Plate  Dissipation

Typical   Operation

DC  Plate Voltage
DC  Grid  Voltcige
Peak  R-F  Grid  Voltcige
DC  Plate  Current
DC Grid  Current,  approximate
Driving  Power,  approximate
Power  Output,  approximcite

20,000 Vol,s
-5'000 Volts

3  Amperes
0.3 Ampere
50  Kilowatts
25  Kilowatts

18,000 Volts
-1,000 Volts

2,300 Volts
2.6 Amperes
0.1  Ampere

200 Watts
35  Kilowatts

||Modulation   essentially    negolive   may   be   used    if   lho   positive
peak  of   the   envelope  does   not  exceed   115   per  cent  of   carrier ,
coiidi'ionS.
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Federal's   name   on   a   tube   signifies

the  best  in  design,  engineering,  ma-

terials,   components   and   craftsman-

ship.
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Federcll always has made firsl-qua/i.ly

tubes,  and  the  record  goes  back  for

more  Than  40  years.
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That  Federal tubes, by lheir perform-

ance,   largely   sell   themselves,   is   a

lribule  lo  the  product  and  lo  the

manufacturer.

+

213-

1492±fr7±

&D,A| +        #               'f       375D:Aoo511

5±+

4± MAX              2¥                               +34kI
MAX.                                         +

.750 ± .010
D'A.

i+i4-32

MAX.    .i      5±+

9fr±*1\

±k.

2.+I_2.±.

+

422               .150 ±.0lo
.010gi52                                0UTLI NE

I  F-342-A  I
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When  you  are  developing  proiecls  wherein  lubes
are   components,   consult  Federal's  engineers,   let
them  advise  and  assist  you  .  .  .  n®  obligation   is
incurred.

Over  the  years,  hundreds  of  monufaclurers,  de-
signers,  technjcions  have  token  advantage  ®f  this
Federal   service   .   .    .  with   beneGt  both   lo   their
products  and  services.



GENERAL   DATA

DESCRIPTION:

Federal's    F-343-A   is   a   three-electrode   tube   designed

for    use    as    a    radio-frequency    cimplifier,    oscillcitor,    or

modulator.     The    clnode,    water-cooled,    is    capcible    of

dissipating   10  kilowatts.   The  ccithode  is  a  pure  tungsten

filament.    Maximum   rcitings   apply   up   to   4   megcicycles.

Electrical:

}   Filament voltage

}   Filament  Current

}   Filament  Starting  Current

t   Filament Cold  Resistance

)   Amplification    Factor,    at

I b  = 0.75  c,mp.,
Ec = -200 volts

>   lnterelectrode  Capacitances
Grid-Pla'e

Grid-Filament

Plate-Filament

Mechanical:

}   Mounting  Position-
Vertical,   anode   down

}  Type of Cooling-Water
Minimum  Wclter  Flow  on

Anode

Maximum  Outgoing Water
Temperature

21.5    Volts

j7.5   Amperes

120   Amperes  max.

.0375   Ohms

40

24     FLFL{

17"f
1.8   „„f

3GPM

700C

Mciximum  Glass   Temperature               150°    C

}   Net weight,  approximate                              3.5   Pounds

Copyright   `950.    Fedorol   Telephone   cind   Radio   Corpoiotion                   Pclge     1     of    6



Maximum    Ra+ings    vs.    Opera+ing    Frequency

Frequency

Percenloge  of  Maximum  Raled  Plale
Volloge  and  Plote  ln-pul

Clclss  a-
Closs  C-Telephony
Class  C-Telegraphy

4           10           16    Megocycles

loo         85         75   Percent

loo         85         75   Percent
loo         75         50   Percent

Maximum   Ratings  c]nd   Typiccll   Operating   Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER
AND   MODULATOR-CLASS   8

Maximum   Ratings,   Absolute   Values
DC  Plate Voltage
Mclximum  Signal  DC  Plcite Currentt
Mciximum  Signcil  Plate  lnputt
Plate  Dissipationt

I 8,000 Volts
2  Amperes

30  Kilowatls
10  Kilowalts

Typical   Operation
(unle.s  oll\erwis®  specifiled,  vc.Iu.S  ore  Ior  lwo  lub®S)

DC  Plcite Voltage
DC  Grid  Voltage
Peak  A-F Grid-lo-Grid

Voltage
Zero  Signal  DC  Plate

Current
Mclximum  Signal  DC

Plclte  Current

10,000             12,000  Volts
-150            -200Volls

1,380              I,380 Volts

0.44                    0.5 Ampere

2.6
Effective  Load  Resis-

lance,  Plote to  plote      7,600
Maximum  Signal  Driving

Power,  approximate           175

2.6  Amperes

8,600 Ohms

150 Watts
Maximum  Signcll  Power

Output,  approximate             15                       18  Kilowatts

tAveroged  over  any  ciudio-frequency   cycle  of  }in®-wave  form.

RADIO-FREQUENCY   POWER   AMPLIFIER-CLASS   a

(Carrier  c®ndjliom  per  lub®  Ior  use  wilh  a  maximum
modulotiori  loclor   oF   I.01

Maximum   Ralings,   Absolute  Values
DC  Plate  Voltcige
DC  Plate  Current
Plo'e  Input
Plate  Dissipation

Typical   Operation
DC  Plate Voltage
DC Grid Voltage
Peak  R-F Grid  Voltage
DC  Plate Current
DC Grid  Current,

approximate
Driving  Power,

approximate±
Power Output,

approximate

12,500
-300

550
0.7

.008

25

2.9

18,000 Volts
1.5  Amperes
15  Kilowcltts
10  Kilowolls

15,000 Volts
-350 Volts

550 Volts
0.7 Ampere

.003 Ampere

13  Watts

PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

(Carrier  conditions  per  lube  for  use  wilh  cl  maximum
modulolion   toclor   ol   I.01

Maximum   Rolings,   Absolute   Values

DC  Plate  Voltclge
DC Grid  Voltage
DC  Plate Current
DC  Grid  Current
Plate  Input
Plate  Dissipation

Typical   Operation

DC  Plate Voltage
DC Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current,

approximate
Driving  Power,

approximate
Power Output,

clpproximate

9,000 Vol,s
-1,500 Volts

1   Ampere
0.2  Ampere

9  Kilowatts
5  Kilowatts

5,000              7,500 Volts
-300           -400 Volts

870                   950 Volts
1                              1   Ampere

0.06                 0.05  Ampere

50                    50 Watts

3.3                           5  Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER   AND
OSCILLATOR-CLASS   C   TELEGRAPHY

(Key.down  condilions  per  lube   wilhoul  amplilude  Modulalion)"

Mciximum   Ratings,   Absolute   Values
DC  Plate Voltage
DC Grid  Voltage
DC  Plate Current
DC Grid  Current
Plate  Input
Plate  Dissipcition

Typical   Operalion

DC  Plate Voltage
DC  Grid  Voltage
Peak  R-F Grid  Voltage
DC  Plate  Current
DC Grid  Current,

approximate
Driving  Power,.

approximate
Power Output,

cipproximate

18,000 Volts
-1,500 Volts

2  Amperes
0.2  Ampere
36  Kilowatts
10  Kilowatts

12,500              15,OO0 Volts
-600           -700 Volts
1,200                1,300  Volts

1.2                         1.1   Amperes

.018                   .018  Ampere

20                    25 Watts

9.5                         12  Kilowatts

3.5  Kilowalts                                 flModu|a|ion   essenliolly   negative   may   be   used   if   the   positive

peak   of  the   envelope  does   not  exceed   115   per  cent  of   carrier
*Al  cre§l  of  audio.frequency  cycle  wilh   rnodulalion  loclor  of   I.0.

Pclge    2   of   6
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Only  the  finest  tubes  give  the  finest

service.   Federal  makes  only  fl.ne

tubes .  .  .  fine  from every standpoint

of  design  and  manufacture.

68 10'2
PLATE   KILOVOLTS
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11 11111                       I                      111111

Fl LAMENT  EMISSION I
CHARACTERISTlcs

FEDEI]AL  TYPE
F-343-A

POWER   TRIODE
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FILAMENT  VOLTS
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Extra  Federal   Vo/ues:    Exceptionally

sturdy   conslruction;   superior  high

vacuum  processing;  ratings  commen-

surate  with  design  and  application.
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To  assure  tube  exce//ence,  all  incom-

ing   materials   are   subiecled   to   the

vigorous lesls and standards specified

by  Federal engineers.

20372

1+i_27±

gDIA|L        #               'H3rsD:A¥5114£MAXM2A*.:

+i-16

.750 ± .010
DIA.

i+i
4_32

4*MAX.    }-      3±+

7+±+\1'

+
.150 ± .0'0

2.422
±.010±k±%252                            I    OUTLINE    I

F-343-A
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Federc\l   Always  Has

Made    Better   Tubes
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GENERAL   DATA

DESCRIPTION:

The  Type  F-343-AA  made  by  Federal is  a three-electrode

tube  designed  for use  as  a  R-F power  amplifier.  oscillator,

and  Class  8  modulator.   The  anode,  cooled  by forced  air,

is   capable   of  dissipating   5   kilowa+ts.    The   cathode  is   a

pure   tungsten   filament.    Maxim.urn   ratings   apply   up   to
4 megacycles.

Electrical:

}  Filamen+ Voltage

>   Filament Curren+

}  Filament S+arling Current

}  Peak Cathode Current

>  Amplification  Fac+or,  a+
lb-0.50 amp.
Eb= I 0,000 volts

}  lnterelectrode  Capacitances
Grid.Pla+e

Grid-Filamen+

Pla+e-Filamen+

Mechanical:

}  Mounting  Position-
Vertical.  Anode  Down

}  Required Air Flow on Anode
Plate  Dissipation

(Kilowatts)
Air Flow-ubic

Feet  Per  Min.

Maximum  Glass

Temperature

}  Net Weight,  approximate

21.5   Volts

57.5  Amperes

115.0  Amperes

8  Amperes

40

23.5  „„f
16.6   prpr'

I.9  „prf

5

600

1500  C

45   Lbs.

For   Characlerislic   Curves   refer  lo   Catalog   Sheet
F-343-A.
Except  for  reduction  of  plate  dissipation  to  5KW,
Maximum   Ralings   and   Typical   Operation   of
F-343-A  apply.

Copyright   1953,   fedei8l   Tolophone   and   Radio   Company                                           Pago   1    ol   2





GENERAL   DATA
DESCRIPTION:

The    Federal    F-575-A   is   a    mercury-vapor,   half-wave
rectifier  for   use   in   high   voltage   rectifier   circuits.

Electrical:

}   Filament  Voltage

t   Filament  Current

>   Cathode  Heating  Time

t  Anode Voltage Drop, Typical

t   Criticcil  Anode  Voltage

Mechanical:

t  Type  of  Cooling

.  }   Equilibrium  Condensed  Mer-
cury  Temperature  Rise  over
Ambient

No load-pprox.
Full  load-pprox.

)  Mounting  Position

}   Net  Weight,  maximum

5 Volts

10 Amperes

30 Seconds min.

10 Volts

50 Volts  max.

Convection

12®C

20®C

Vertical,
base down

13 Ounces

Maximum  Ratings,  Absolule  Values

Max.  Peak  Inverse
Anode voltage          10,000      15,000Volts

Max. Cathode Current
Peclk                                            7                  6 Amperes

Average                              1.75              1.5 Amperes

ln  all  parls  of  lhe  world,  Federal
Mercury  Vapor  Rectifier  Tubes  have,
for many years,  set the slandord for
fine  performance.   Compare  F-575-A
performance   with   any   "best"   you
may have in  mind.

Surge    (max.   dur-
ation  o.2 second)          60

Max. AverogingTime       20

Maximum   Frequency            150

Condensed-Mercury
Temp.  Limits*

60 Amperes
20 Seconds

150 Cycles per
second

20to 60        20 to 50 degrees c

•To  be  m®osured  wi.hin   %"   bond   immediololy  above   base.
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:I           1'        :        I,'       T,,I'1,I'', Federal  always  has  made  better
Rectifier tubes, betrer from the stand-.IrlL|    ,,J`|"   |\L\|II IL|\
poinl  of  beller  sei.vice  rendered  the

'.I,1,
User. ®

a.ng~...9

-TYPICAL  BECTIFYING   CIPCUITS                                                             MERCURY   F`ECTIFIER   TUBES
IIIIa-=®

-A-                      -a-                                -C-

Ill:                             _     3111 .    3'11

311  :-                                 :      3111
I    3111:

SING-LE   PHASE-HALF  WAVE       SINGLE   PHASE-DOUBLE  HALF  WAVE          SINGLE   PHASE-DOUBLE  HALF  WAVE   IN  PABALLEL

-D-                      .-i-                               -F-

!!i                           ,!      rfed       H
all :                                                                                                           I

jllli                                                                                     ;

SINGLE  PHASE -DOUBLE  HALF  WAVE           THREE  PHASE-HALF  WAVE                                             THREE  PHASE -FULL WAVETypicalrectifyingcircuitsinwhichFederal'sTypetypeofrectifyingcircuitshown,whentubes  are  oper-

F-575-A  may be employed  are  illustrated above.   The            aled    at    maximum    permissible    space   curi'ent    and
approximate  DC  output  current  and  voltage for  each            inverse   voltages,   are   given   in   the  following   table:

Cjl.cujl No.  ®f  Tubes Input  V®IIage   R.M.S.
Approx.  DC  Oulpul

Volls                            A in p Ores4,8001.5

A 1 10,600 per tube
8 2 5,300 per tube 4,800                              3.0
C 4 5,300 per tube 4,800                               6.0
D 4 10,600 per 2 tubes 9,600                               3.0
E 3 6'100 per leg 7,200                               4.5
F 6 6,loo per leg 14,300                                  4.5

The  above values  are  for rectifiers working  into filters            waveform   of   the   power  source   is   assumed.    Trcins-
the input inductance of which,  is sufficienHo  m'aintain            former   regulalion   and   voltage   drops   in   tubes   and
the   output  current   substantially  constant.    Pure  sine            filter  are  neglected.

.-..

+€{±±eJ+



a
The  F-575-A  is  engineered  with  the

same  painstaking  care  as  the  most

costly tube  manul:aclured  by Federal.
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Federal   Reclifiers   are   not   a   mass-

production  item.    Actually,  they  are
custom-built  .  .  .  "the  made-to-order
ube."

I:arm    FJ-216.      Printed   in   u.  S.  A.
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GENERAL   DATA

DESCRIPTION:

Federal's  F-63 I-A  is  a  three-elec+rode  +ube  designed  for

use  as  a  radio-frequency  power  amplifier  and  Oscillator.

The   anode   is   water-cooled,   capable   of   dissipa+ing   25

kilowatts.   The  cathode  is  a  pure  tungsten  filament.   Maxi-

mum   ra+ings   apply  up  to  3   megacycles,   with   opera+ion

permissible   up  to  20  megacycles  at  reduced   rating.

Eleclrical:

}  Filamen+ Voltage

t  Filamen+ Current

t  Fjlamen+ Starting  Current

>  Peak  Cd+hode  Current

>  Amplification  Factor.  at
lb-0.75  amp.
Ec=-300 volts

}  lnterelec+rode  Capacitances
Grid.Plate

Grid-Filament

Pla+e-Filamen+

Mechanical:

t  Mounting  Posi+ion-
Vertical.  Anode  Down

t  Type of Cooling-Water
Water  Flow  on  Anode

Maximum  Outgoing Water
Tempera+ure

28  Volts

51   Amperes

102  Amperes

12.5   Amperes

10  GPM

700C
Maximum  Glass  Temperature                     I 50°  C

>  Net weight,  approxima+e                                    4  Lbs.

For  Maximum   Ratings,   Typical   Operating   Condi-
tions  and  Characteristic  CLirves,  see  Type  F-I IOIX.





GENERAL   DATA

DESCRIPTloN:

Federcil's   F-857-B   is   a   mercury   vapor,   half-wclve   recti-

fier   for   use   in   high-voltage   rectifier   circuits.

Eleclrical:

t   Filament   Voltage

}   Filament   Current

}   Cathode   Heating   Time
Required

t   Anode   Voltage   Drop

)   Critical   Anode   Voltage

Mechanical

t  Type   of   Cooling-Convection
or   Forced   Air

}   Equilibrium  Condensed  Mercury
Temperature    Rise    Over

Ambient

No   Load-Approx.
Full   Load-Approx.

t   Mounting   Position-Vertical,
Base   Down

>   Net   Weight,   Maximum

5  Volts

30 Amperes

60 Seconds

I 5  Volts

100  Volts

1  1.5  Centigrade

15  Centigrade

3.8  Pounds

Maximum   Ratings,   Absolute   Values:

Maximum  Peak  Inverse
Anode voltage            10,000         22,OOO volts

Condensed  Mercury
Temperaturelimits 25  to  60      30 to  40 Centigrade

Max.  Cathode  Current
Peclk

Average
Surge   |maximum

duration  0.2  sec.)

Max.  Averaging
Time

Max.  Frequency

40                  40 Amperes
10                     10  Amperes

400               400 Amperes

30                   30 Seconds
150                  150  Cycles/sec.
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To   The  complete  saTisfaclion   of  the

user,   Federal   Tubes   are   doing   the

work they were designed lo do, doing
it  longer,  better,  more  economically.

TYPICAL      BECTIF.lEFi      CIBCUITS

3   !s  #L[:     I   !s  ®EEEi::   3   !S   I   I I I±!L+

SINCLE   PHASE -HALF WAVE                                                               SINGLE  PHASE -FULL  WAVE                                                  SIN6LE  PHASE -Full WAVE  PABALLEL

;2%ng-xp    EL+          Es              ::''E       LEs:     I     T     I      I   ;L:''E
SINCLE  PHASE-Full  WAVE   BfllDGE                                         THBEE   PHASE -HALF  WAVE                                                               DOUBLE  THf`EE   PHASE -HALF  WAVE

©                                                   I      _       I     _

.§faiib®ffiquiL:
+ IEZ,             II                                        (`111(I)1 + IIEi ,         II                    _      1= =11==11= =1                     111I-=I

;LEs11111111111-                         -
THREE   PHASE-FULL  WAVE                                                                                                                                 SIX   PHASE-HALF   WAVE

TYPICAL   OPERATION   FOR   MAXIMUM   OUTPuT*

C''I.Cu'`'

R.M.S   Trams. DC  Voltage Max.   DC
See.  Volt.   (Es) 'o   F`II'e,   (E,.) Load  Current

A 15,500 7,000 10

a 7,750 7,000 20
C 7,750 7,000 40
D 15,500 14,000 20
E 9,000 10,500 30
F 9,000 10,500 60
G 9,000 21,000 30
H 7,750 10,500 60

*For  sine  wave  input  and  choke  input  filter  I.o  maintain  output   current  substantially  constant.
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Tube  performance  is  the yardstick  by
which  most  Federal  customers  meas-
ure  the  extent of their  satisfaction.   11

is  significant,  that  they  are  all  "old"

customers.

11,111111,I.1111,..11,I,I.I
::::I::I:II:III:::::::I:::l| F-857-a 11.

1111,111,11,11111111111111.I
1111111,111,111,1111..1111I,1.I.11.11.11111,,11111111- I11111111111I,1111.,.,Ill.1111 .

111,11,111.111.11,111,1,I,11
11111`1111111.11,,,,11,,,I,I lLl      iEI|,    ,, I I ITII1[11,        1111,`1,Ill,)All11, ...
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1111.111111111111,11.11.I 1111.I..1111
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HEATING   TIME   IN   MINUTES
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GENERAL   DATA

DESCRIPTION:

Federal's  F-862-A  is  a  three-electrode  tube  engineered

for   use   as   a   radio-frequency   amplifier,   oscillator,   or

cis   a   Class   8   modulator.     The   water-cooled   anode   is

capclble   of   dissipciting   100   kilowatts.    The   cathode   is

a  pure  tungsten  filclment.   Maximum  ratings  apply  up  to

I.6   megacycles.

Electrical:

)   Filament voltage                            33  Volts

}   Filament current                           207 Amperes

>   Filament Starting  Current

t   Filament Cold  Resistcince

t   Amplification  Factor,  at
I      =    3   amps.,

=   -100volls

400  Amperes  mcix.

.014  Ohms

45

}   lnterelectrode  Capacitances
Grid-Plate                                   64  44f

Grid-Filament                               56  p#f

Plate-Filament                              4.7  HHf

Mechani`cal:

}  Mounting  Position-
Vertical,  anode  down

}  Type  of  Cooling-
Water  and  Forced  Air

Minimum  wa,ter  Flow  on  Anode     20GPM

Maximum  Outgoing  Water

Temperature                                   7o°  C

Air  Flow   (to  bulb  and  secils)               15  CFM

Maximum  GlassTemperature     150°  C

>   Net  weight,  approximate                       37 Pounds

Copyright   1949,   F:edoral   Telephone   and   Radio   Corpol.olion                 Page    1     of    6



ln  all  parts  of  lhe  u.  S.  A.  Federal's

F-862-A is giving an excellent account

of  itself  in  50  kilowatt,  low  level

modulated  lransmillers.

Maximum  Ratings  and  Typical  Operating  Conditions

AUDIO-I=REOUENCY   POWER   AMPLll=IER
AND  MODULATOR-CLASS  a

Maximum   halings,  Absolule  Values

DC  plate voltage                     15,000 Volts
Mclx.  Signal  DC  Plate

Currentt                                        7.5 Amperes

Max.  Signal  plate  lnputt           100  Kilowatts

Plclte  Dissipationt                              50  Kilowatts

Typical   Operation     -

tunless  olherwise  specified,  values  are  for  lwo  lubesl

DC  Plate Voltage
DC  Grid  Voltage
Peak  A-F  Grid-to-Grid

Voltage
Zero  Signal   DC  Plate

Current
Max.  Signal  DC  Plate

Current
Effective  Load  Resistance

(plate  to  plate)
Max.  Signal  Driving

Power, approx.
Max.  Signal  Power

Output,  approx.

12,000 Volts
0 Volts

2,000 Volts

3 Amperes

13  Amperes

I,800 Ohms

450 Watts

90 Kilowatts

tAveraged   over   any   audio-frequency  cycle   of   sine-wave   form.

RADro-FREOuENcy  pOwER  AMPLIFIER-cLAss   8

(CorTier  conditions   per  tube  for   use   `^rilh   a   maximum
modulation   taclor   Of   \ ,0}

Maximum   Ratings,   Absolute  Values

DC  Plate Voltage
DC  Plate  Current
Plate  Input
Plate  Dissipation

Typiccll   Operation

DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
Driving  Power,  approx.I
Power  Output,  approx.

20,000 Volts
5.0 Amperes
loo  Kilowalts
75  Kilowatts

18,000 Vol,s
-200 Volts

750 Volts
4.2 Amperes
1.1   Kilowatts

25  Kilowatts

±At  crest  of  audio-{requency  cycle  with  modulation  factor  of  I.0.

Page   2   of   6

PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

Icarrier  condilions   per  tube  for  use  wilh  a  maximum
modulation   factor   of   I.01

Maximum   Ratings,  Absolute  Values

DC  Plate  Voltage
DC  Grid  Voltage
DC  Plate  Current

DC  Grid  Current

Plc,te  Input

Plate  Dissipation

Typical   Operation

DC  Plate Voltage
DC  Grid  Voltage

Peak  R-F  Grid  Voltage

DC  Plate  Current

DC Grid Current, approx.

Driving  Power, approx.
Power Output,  approx.

12,000 Volts
-3,000 Volts

5.0 Amperes
1.25  Amperes

60 Kilowatts

50  Kilowalts

12,000 Volts
-800 Volts
2,000 Volts

5 Amperes
1  Ampere

2  KilowaHs

45  Kilowatls

RADIO-FREQUENCY   POWER  AMPLIFIER   AND
` OSCILLATOR-CLASS   C   TELEGRAPHY

(Key-down   conditions   per   tube   viilhoul  amplitude  Modulalion)H

Maximum   Ratings,  Absolute  Values

DC  Plate  Voltage

DC  Grid  Voltage

DC  Plate  Current

DC  Grid  Current

Plate  Input

Plate  Dissipation

Typical   Operation

DC  Plate  Voltclge

DC  Grid  Voltclge

Peak  R-F  Grid  Voltage
DC  Plate  Current

DC Grid  Current,  approx.
Driving  Power,  approx.
Power Output,  approx.

20,000 Volts
-3,000 Vol,s

10 Amperes

1.0 Ampere

200  Kilowatts

loo Kilowatts

18,000 Volts
-1,000 Vol,s

2,550 Volts
8.33  Amperes

0.9 Amperes
2.4  Kilowatts

loo  Kilowatts

flModulotion   essenlicllly   negative   may   be   used   if   the   positive
peak  of  the  envelope  does   nol   exceed   115  per  cent  of  carrier
conditions.

0



It's   the   internal   construction   of   the
F-862-A  and  F-898-A  which  conlrib-

•            utes  lo  the  smoorher  performance  of
these   Federal   Tubes   in   50   kilowatt

®                Doherry  amplifiers.

PLATE  CHFED ARERAACLlERISTICS
TYPE

FPOW-8ER62T-ARIORE

a 2 4 6e '2 I 4 '6 '8 20
PLATE     KILOVOLTS

4
0246e

v         PLATE     KILOVOLTS

I

/

/

FIL A M EN T
E M lsSlON C lJ ARACTEF' 'STICS/

F EDER AL PE I
F- e62 A

POW ER TFt10DE

20              25              30              35              40
FILAMENT  VOLTS
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Federal  tubes  are  precision-designed
lo meet the specific needs of communi-
cal.ions   and    industrial   applications
.   .   .   are   produced   under  The   most
rigid  standards  of  quality-conlrol.

111111111      -

==::i:==::==

I

::::::::::::
I

NSTANT  CURRE

. I  I rlNTCHARA

CTER'STICS

FEDERAL  TYPE   F-862-A.
POW ER   TRIODE

I
:::::==::i=:

0                  4                   8                  12                  16                20                24
PLATE      KILOVOLTS
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Federal's  best  Tube  ddverfisemenl  is

the  tube   itself,   ils   performance,   its

service,  its long  life span.

!§©        lri7±005

VENT:LUABT±N\   i                        FT=NgEBLE°PPER

20J_+i4_2 ;i;+         L_i,g_%t±264]°°°t°T          ,3|±£
`22

a±g
5

I tl_8

115T!

60-iMAX

371
1.±:

lu

L 5oo +  o2o

5#±:        I  OUTLINE

F-862-A4:±k
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Federal Always Has

Made  Beller  Tubes

Form   FJ-156.      Print.d   in   U.  S.  A.



GENERAL   DATA

DESCRIPTION:

Federal's   F-869-B  is  a   mercury  vapor.   half-wave   rectifier

for  use  in  high-voltage  rectifier  circui+s.

Electrical:

}  Filament  Voltage

}   Filamen+  Curren+

t  Cathode  Heating  Time
Required

}  Anode  Vol+age  Drop

t  Critical  Anode  Voltage

Mechanical:

}  Type  of Cooling-Convection
or  Forced  Air

>  Equilibrium  Condensed  Mercury
Temperature  Rise  Over
Ambient

No  Load-Approx.
Full  Load-Approx.

}  Mounting  Posi+ion-
Vertical,  Base  Down

}  Ne+  Weigh+,  Maximum

5   Volts

20  Amperes

60  Seconds

15   Volts

loo   Volts

I 5°Centigrade

2o°Centigrade

3.8   Pounds

Maximum  Ratings, Absolute Values

Maximum  Peak  Inverse
Anode  vol+age                 15,000        20.000Volts

Condensed  Mercury
Temperature  Limits   30°to 50° 30°to 40° Gen+igrade

Max. Ca+hode Current

Peak

Average
Surge  (maximum

duration  0.I  sec.)

Max.  Averaging
Time

Max.  Frequency

10                  10 Amperes

2.5               2.5 Amperes

loo               I oo Amperes

30                 30 Seconds

150               150 Cycles/see.



Federal   produces  tubes  of  only  the

highest  quality,  satisfying  the  most

exacting  users.

TYPICAL      FiECTIFIEB      CIRCUITS

3!SfiH!:]!SSEi}:j!SiiiEi;L+

SIN6LE   PHASE -HALF  WAVE                                                                 SIN6LE  PHASE  -FUL..  WAVE                                                    SIN6LE  PHASE -FULL  WAVE  PARALLEL

®f%#_     EL+        :s       :   i:,,:          ,     ,    ,    ,    ,    +,,E

fj8se              xp                                                            LESJ                                   ;L_
SINGLE   PHASE-FULL  WAVE   BRIDOE                                           THflEE   PHASE -HALF  WAVE                                                                 DOUBLE  THf`EE   PHASE -HALF  WAVE

©                                                  I     _      I     _

faiiid®,ffiquiL:
+ I E';' ,           I

+ IH,IIIIIIIIIr+\+|EIE15I ELEsIIIIIIIIIIIIIIII-1i-||ii-ii-5--I-Ill-IIIIIIIIIE-                 -
THf}EE   PHASE-FULL  WAVE                                                                                                                                   SIX   PHASE-HALF   WAVE

TYPICAL   OPERATION   FOR   MAXIMUM   0UTPUT*

C;rcu'''
R.M.S. Trams. DC Voltage Max. DC
see.  v®II  (Es) to  F`'I,er  (EI,) L®ad  Current

A 14,000 6,300 2.5
8 7,000 6,300 5.0
C 7,000 6,300 10.0
D 14,000 12,700 5.0
E 8,loo 9,500 7.5
F 8.loo 9.500 15

G 8,loo 19,000 7.5
H 7,000 500 9.5

*For  sine  wclve  input  and  choke  input  filter  I.o  maintclin   output   current   substanticilly   constant.



Federal's longer tube life means lower

costs.   Increase  the  life  of  the  tubes

in   your   equipmenl,   and   unit   costs

per hour  go  down.
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ln The development and production of
vacuum  tubes  Federal  carries  on  ex-
tensive   laboratory   experimentation:
new techniques,  new  processes,  new
applications.

GENERAL   DATA

DESCRIPTION:

Federal's  F-880  is  a  three-electrode  tube  built  for  use
as a  radio-frequency amplifier, oscillator, or  a Class  a
modulator.    The   anode   is  wciter-cooled,   ccipable  of
dissipating  20  kilowatts.   The  cathode  is  a  pure  tung-

sten   filamen[  of  individual   "hairpin"   design,   and   is
spring-loaded to  prevent filament bowing.   The design
of  the  terminal  mount  connections  and  the  re-entrant
anode  minimize  lead  inductance,  make  the  tube  par-
ticularly   suitable   for   high-frequency   applications   up,\

to  25  megacycles  at  full  ratings,loo  megacycles  at
reduced   rcltings.

Electrical:

}   Filament voltage                            12.6 Volts

>   Filament current                             320 Amperes

}   Filament Starting  Current

t   Filament Cold  Resistance

}   Amplification  Factor,  al
2.0  amps.,

=  -100 volts

}   Intereleclrode Capacitances
Grid-Plate
Grid-Filament
Plate-Filament

480 Amperes  max.

.003 Ohms

20

24  4LHf

35  ILIJ.I

2   FLILf

Mechanical:

)  Mounting Position-
Vertical,  anode down

}  Type of Cooling-
Water and  Forced  Air

Water Flow on  Anode
Mclximum  Outgoing Water

Temperature
Air  Flow  (to  bulb  and  seals)

from  a  3-inch  diameter

nozzle

20 GPM

70.C

20 CFM
Maximum  GlassTemperature     150°  C

t   Net Weight, approximate 7  Pounds



Maximum    Ra+ihgs   vs.    Opera+ing    Frequency
Frequency

Percentage   of   Maximum   Rated   Plale
Vollcige   and   Plclle   Input

Class  B-Max.   Plate  Voltage
Max.   Plate   Input

Class  C-Plate  Modulated
Class  C-Unmodulaled

25          50          loo  Megacycles

loo
loo
loo
loo

Maximum  Ratings  and  Typical  Operating  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER
AND  MODULATOR-CLASS   8

Maximum Ratings, Absolute Values
DC  Plate Voltage
Maximum  Signal  DC  Plate Currentt
Maximum  Signal  Plate lnputt
Plate  Dissipationt

10,500 Volts
5 Amperes

40 Kilowatts
15  Kilowatts

Typical  Operation
lunless  olherwise  specified,  values  are  for  two  lubes)

DC Plate Voltage
DC Grid Voltage
Peak A-F Grid-to-Grid

Voltage
Zero  Signcll  DC  Plate

Current
Maximum  Signal  DC

Plate Current
Effective  Load  Resis-

lance,  Plate to  Plate
Maximum  Signal  Driving

Power, Approx.
Maximum  Signal  Power

Output, Approx.

7,500       10,000Volts
-340       -450 Volts

1,450           I,680 Volts

1.0                  1.O  Amperes

6.7              7.0 Amperes

2,300         3,loo Ohms

490             540 Watts

31.5                  46  Kilowatts

tAveroged  over  any  audio  frequency  cycle  of  sine-wave  form.

RADIO-FREQUENCY   POWER AMPLIFIER-CLASS   a

{Carr.Ier  condili®ns  per  tube  for  use  with  a  maximum
modulalion  faclor  of  I.0)

Maximum  Ralings, Absolute Values
DC  Plate Voltage
DC  Plate Current
Plate  Input
Plate  Dissipation

Typical Operolion
DC  Plate Volloge
DC Grid Voltclge
Peak  R-F Grid  Voltage
DC  Plate Current
DC Grid  Current,

approximate
Driving  Power,

opproximate±
Power Output,

approximate

10,500 Volts
4 Amperes

32  Kilowatts
20 Kilowatts

7,500       10,000Volts
-340       -460 Volts

570             595 Volts
3.3             2.75 Amperes

.013             .009 Amperes

1,250             900 Watts

8                     9  Kilowatls

*At  crest  of  audio-frequency  cycle  with  modulation   factor  of   I.0.

80            60   Percent
94            75   Per cent
72            45   Percent
75            50   Percent

PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

(Carrier  c®ndilions  per  tube  for  use  wilh  a  maximum
modulolion  {aclor  of  I.01

Mclximum Ralings, AbsolLite Values
DC Plate Voltage
DC Grid Voltage
DC  Plate Current
DC Grid  Current
Plate  Input
Plate  Dissipation

Typical  Operation
DC  Plale Voltage
DC Grid Voltage
Peak  R-F Grid Voltage
DCplatecurrent      .
DC Grid  Current,

approximate
Driving  Power,

approxinole
Power Output,

approximate

10,500 Volts
-1,200 Volts

3.6 Amperes
0.8 Amperes
36  Kilowatts
12  Kilowatts

7,500      10,000Volts
-1,000   -1,200Volts

1,560         I,840 Volts
3.0              3.6 Amperes

0.57           0.64 Amperes

850         1,loo Watts

16                 27 Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER   AND
OSCILLATOR-CLASS   C   TELEGRAPHY

IKey-down  conditions  per  tube  without  amplitude  Modulation)"

Maximum  Ratings,  Absolute  Values
DC Plate Voltage
DC Grid Voltage
DC  Plate Current
DC Grid  Current
Plate  Input
Plate  Dissipation

Typical  Operation
DC  Plate
DC Grid Voltage
Peak  R-F Grid

Voltage
DC  Plate Current
DC Grid  Current,

approximate
Driving  Power,

approximate
Power Output,

approximate

10,500      15,000*  Volts
-1,200   -1,600*  Volts

6.0              4.5*  Amperes
0.8               1.0*  Amperes
60           67.5*  Kilowatts
20                20*  Kilowatts

7,50010,000      10,000Volts
-600   -800   -1,000Volts

1,250       1,460          1,830Volts
4.8            4.5              6.0 Amperes

0.79        0.78              0.8  Amperes

920      1,000         1,500`Walts

24             33                40  Kilowatts

flModulotion   essenliolly   negative   may   be   used    lf   the   positive
peak   of   the  envelope  does   not   exceed   115   per  cent  of  carrier
conditions.
*These    ratings   opply   only   ot   a   lreq®ency   of    I,500   kilocycles

or   less,
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The  new  and  improved  filament de-

sign  in  Federal's  Type  F-880  reduces

The  tendency ro  filament  bowing.
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Backed  by  years  of engineering  and
manufacturing  experience,  Federal
tubes have consistently set the world's
standards  of  performance  .in  broad-
cast  sei.vice.

2cOO1800160014cO12cOloco800coCOOI94coaiE2cO00-2cO-4cO-COO'-8cO-'000-12cO0

CONSTANT
CURRENT  CHARACTERISTICSFEDERALTYPEF-880
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More  than  TOO,OOO  letters  requesting
cop.ies ol Federal's Hc.ndbook of Tube
Operar;on  have  been  received  from

r`            #Tdee;:ujncaar: fpo:r'as c°ofp;:e world.
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Federal Always Has

Made  Bel\er  Tubes

Form   FJ.415   Prinlod  ill  U.  S.  A.



GENERAL  DATA

DESCRIPTION:

Federcil's  1=-891   is  a   three-electrode  tube  designed  for

use as a  modulalor, amplifier, and oscillator.  The anode

is water-cooled, cclpable of dissipating  6 kilowatts.   The

cathode  is  a  pure  tungsten  filament.   Maximum  ratings

apply  up  to   1.6  megacycles,  with  operation  up  to  20

megacycles  permissible  at  reduced   ratings.
\

.

Electrical:

}   Filament Voltage

}   Filament current

}   Filament Starting Current

t   Filament Cold  Resistance

}   Peak Cathode Current

}   Amplification  Factor,

I  b  =   0.75 amps.,

Ec  =   -500volls

}   lnterelectrode Capacitances

Grid-Plate

Grid-Filament

Plate-Filament

22  Volts

60 Amperes

120  Amperes  max.

0.031  Ohms

9  Amperes

8.5

Mechanical:

)  Mounting  Position-
Vertical,  anode  down

}  Type of Cooling-Water
Minimum water Flow on Anode         3 GPM

Maximum Outgoing Water
Temperature                                   70®  C

Maximum  Glass  Temperature   150®  C

}  Net weight,  approximate                   3 '/2  Pounds

Copyrighl  1949,   Federal  Tolophone  orld   Radio  Corporalion                  Page    I    of   6



Maximum    Ra+ings   vs.   Opera+ing    Frequency
Frequency
Percenloge  of  Maxi-

mum  Rated  Plate

1.6        7.5         20.OMegac¥cles

Voltage  and
Plate  Input
Class c-Telegraphy  1 00        75           50 Per cent

Maximum  Ratings  and  Typical  Operating  Conditions

AUDIO-FREQUENCY   POWER  AMPLIl=lER
AND   MODULATOR-CLASS   B

Maximum   Ratings,  Absolute  Values
DC  Plale  Voltclge
Maximum  Signal  DC Plate Currentt
Maximum  Signcil  Plate  lnputt
Plate  Dissipationt

Typical   Operation
(unless  otherwise

DC  Plate Voltage
DC Grid Voltage
Peak  A-F GI.id  to

Grid Voltcige
Zero  Signal  DC

Plate Current
Max.  Signal  DC

Plate Current
Effective  Load  Re-

sislance  (plate
to  plate)

Max.  Signcil  Driv-
ing  Power,
approx.

Max.  Signal

15,000 Volts
2.0 Amperes
20 Kilowatts

5  Kilowatts

specified,  vc\Iues  are  tor  two  lubes}

6,000      10,000      12,500Volts
-630   -1,loo   -1,450Volts

2,060        3,060        3,760Volts

0.5              0.5              0.4 Amperes

2.5              2.4              2.5 Amperes

5,000      10,000      12,0000hms

110             225             245 Watts

Power Output,
approx.                            8                16                22  Kilowatts

tAveraged   over  any  audio-frequency  cycle   of  sine-wove   form.

RADIO-FREQUENCY   POWER   AMPLIFIER   AND
OSCILLATOR-CLASS   C  TELEGRAPHY

IKey-down   conditions   per   tube  without  amplitud®  Modulalion}ut

Maximum   Ratings,  Absolute  Values
DC  Plclte  Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Plate  Input
Plale  Dissipation

Typical   Oi.eration
DC  plate  voltage                  8,000
DC Grid voltage                 -1800
Peak  R-F Grid voltclge            2400
DC  plate current                          1.15
DCGrid current, approx.       0.09
Driving  power,  clpprox.              215
Power output, approx.             6.5

12'000 Vol,s
-3,000 Volts

2.0 Amperes
0.15 Amperes

18  Kilowatts
6  Kilowatts

10,000 Volts
-2,000 Volts

2,700 Volts
1.33  Amperes
0.14 Amperes
375 Watts

10  Kilowatts
flModulation   essenliolly  negative   may   be   used.  if  the   positive
peak  of  lhe  envelope  does  nol   exceed   115  pe+  cent  of  carrier
conditions.
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DC   EXCITATION

V=  22  VOLTS            A=  60  AMPERES

SINGLE  PHASE  AC  EXCITATION

V=  22  VOLTS                 As  60  AMPERES

TWO   PHASE  AC  EXCITATION

V=  ll  volts                   A=  60AMPERES

FEDERAL    F-89l
FILAMENT   CONNECTIONS

u
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Long  recognized  as  a  maker  of  bet-

ter   tubes,   Federal   now   leads  with

new  prod`uclion  melhods  giving

longer  tube  life.
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Federal  Always  Has

Mc\de   Better   Tubes

Form   FJ-"1.      Prlnl®d   ln   U.  S.  A.



The name "Federal" always
has  been  synonymous  with
/eadershjp  in Tube develop-
ment and construction.

GENERAL  DATA

DESCRIPTION:

Federal's   F-8?I -R  is  a  three-electrode  tube  engineered
for  use  as  a  radio-frequency  power  amplifier,  oscillator,
and  Clciss  8  modulator.   The  anode is forced-air-cooled,
capable  of dissipating  4  kilowatts.   The cathode,  a  pure
tungsten    filament,    is    designed    and    built   to    permit
operation   from   single-phase  or   two-phase  alternating
current,  and from  direct current.   Maximum  ratings apply
up   to   1.6  megacycles.    Operation  is  permissible  up  to
20  megacycles  at  reduced  ratings.

Electrical:

)   Filament   Voltage

>   Filament   Current

}   Filament   Starting   Current

}   Filament   Cold   Resistance

}   Peak   Cathode   Current

t   Amplification   Factor,
Ec = -50  V;  lb =0.45  A

)   lnterelectrode  Capacitances
Grid-Plate
Grid-Filament
Plate-Filament

Mechanical:

>  Mounting   Position-
Verticcll,   Anode   Down

t  Type  of  Cooling-Forced  Air
Maximum  Incoming

Air  Temperature

22  Volts

60 Amperes

120 Amperes Max.

.031  Ohms

9 Amperes

8.5

28  pp£
19  4Hf

2.5   prpr£

450C

}   Required  Air  Flow  on  Anode
Plate  Dissipation

(Kilowatts)              4       3.2       2.4
Air  Flow-Cubic

FeetperMin.    450     380     300
Pressure-Inches

Water                  0.5    0.36      0.2
Maximum  Glass

Temperature
Max.  Radiator Temperature

(Measured  in  We[ll

'  Net Weight,
Approximate

150®  C

180®  C

46  Pounds

Copyright  1949,   Fod®ral   TolephoT]®  and   Radio   Corpora.iolt                          Page    1    of   6
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Maximum    Ra+ings   vs.   Opera+ihg    Frequerlcy
Frequency
Percenlage  of  Maximum   Rated   Plate

Volloge  and  Plate  Input
Class   C-Telegraphy

1.6          7.5         20   Megacycles

loo           75        50   Percent

Maximum  Ratings  and  Typical
Operating  Condilions

AUDIO-FREQUENCY   POWER  AMPLIFIER
AND  MODULATOR-CLASS  8

Maximum   Ratings,  Absolule  Values-
DC  Plate  Voltcige
Maximum Signal  DC Plate Currentt
Maximum Signal  Plate lnputt
Plate Dissipationt

10,000 Vol,s
2 Amperes

10.5  Kilowatts
3.5  Kilowcitts

Typical   Operation
tunless  otherwise  sp®ciF;ed,  values  are  tor  t`^ro  lubes]

DC Plate Voltage
DC Grid Voltage
Peak A-F Grid-lo-Grid

Voltage
Zero Signal  DC  Plate

Current
Maximum  Signal  DC

Plate Current
Effectiv.e  Load  Resis-

6'000           8,000 Volts
-630        -860 Volts

2,060           2,260 Volts

0\.5                 0.5 Amperes

2.5                  2.1  Amperes

lance,  Plate to plate         5,000           8,OOo ohms
Maximum  Signal  Driving

Power,  Approx.
Maximum  Signal  Power

Output,  Approx.

Ilo                 50 Watts

8                    10  Kilowatls

tAveroged   over  any   audio-frequency  cycle  of  sine-wave   form.

RADIO-FREQUENCY   POWER   AMPLll=IER   AND
OSCILLATOR-CLASS   C   TELEGRAPHY

IKer-down   conditions   per   tube  without  an-plilude  Modulation]ut

Maximum   Ra.ings,  Absolute  Values
DC   Plate   Voltage
DC   Grid   Voltage
DC   Plate   Current
DC   Grid   Current
Plate   Input
Plate   Dissipation

Typical   Operation
DC   Plate   Voltage
DC   Grid   Voltage
Pcok   R-F   Grid

Voltage
DC   Plate   Current
DC   Grid   Current,

approximate
Driving   Power,

approximate
Power  Output,

approximate

10,000 Volts
-3,000 Volts

2 Amperes
0.15 Amperes

15  Kilowatts
4  Kilowatls

8,000         10,000 Volts
-1,800     -2,000Volls

2,400           2,700 Volts
1.T4                 1.33  Amperes

0.09              0.14 Amperes

215               375 Watts

6.5                    10  Kilowatts

flModulolion   essentially   negative   may   be   used   if   the   positive
peak  of  lhe  envelope  does  nol  exceed   115  per  cent  of  carrier
conditions.
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DC   EXCITATION

V =  22  VOLTS
A =  60  AMPERES

SINGLE  PHASE  AC  EXCITATION

V=  22  VOLTS
As  60  AMPEFtES

TWO   PHASE  AC  EXCITATION

V  =   11   VOLTS
A =  60  AMPERES

FEDEFiAL    F-89l-R

FILAMENT   CONNECTIONS
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CONSTANT  CURRENT  CHARACTERISTICS
FEDERAL TYPE   F-89l-R

POWER   TRIODE



The  all-round  superiority  of  the
F-89l-R  is  due  in   part  lo  the  first-
quality   maTerials    and   components

\®            :ie:n:e':nsafiT::t=::nekx:::i:nnec:r.jng based
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Federal  Always  Has

Made   Bel\er   Tubes

Form   FJ-166.      Printed   in   u.  S.  A.



GENERAL  DATA

DESCRIPTION:

The   F-8?5  is  a  three  electrode  tube,  designed  for  use

as   a   radio-frequency   amplifier,   oscillator,   or   Class   8

modulator.   The  anode,  water-cooled,  is  capable  of  dis-

sipating   40  kilowatts.   The  cathode  is  a  pure  tungsten

filament,   operated   on   three-phase,   alternating   current

excitation.   Maximum  rating  apply  up  to  6  megacycles,

and   operation   is   permissable   up   to   25   megacycles   at

reduced  ratings.

Electrical:

}   Filament Voltage,  to  Neutral

}   Filament  Current,  per  Phase

}   Filament  Starting  Current

}   Filament  Cold  Resistance

}   Peak  Cathode  Current

}   Amplification  Factor,  at
Ec=-200V     lb=1.6A

I     )   Interelectrode  Capacitances

Grid.Plate
Grid-Filament
Plate-Filamenl

I 9 Volts

138 Amperes

210 Amperes max.

.013  Ohms

62 Amperes

37

40  ILtLf

80 „«f
8  ILILf

Mechanical:

)  Mounting  Position-
Vertical,  anode down

>  Type of Cooling-Water and  Forced Air
Minimum  Wafer  Flow on

Anode                                            25 GPM.

Maximum  Outgoing  Water
Temperature                                  70®  C

Maximum  Glass Temperature  150°  C
Air  Flow  on  Grid  and

Filament  Terminals                        5 CFM.

>  Net  weight,  cipproximate               25 Pounds

Copyriglit  1952,  Federal  T®I.pl`ofi®  and  Radio  Corp®ralioi`                                  Page   1    of   6



Maximum    Ra+ings    vs.    Opera+ihg    Frequency
Frequency

Percentage  ol  Maximum   Rated   Plate

Voltage   and   Plote   lnpul

Class   C-Plate  Modulated

Class  C-unmoduloled

6           12           25   Megc[cycles

loo          00          81   Per  cent

loo         85         70  Per  cent

Maximum  Ratings  and  Typical  Operating  Conditions

AUDIO-[REOuENCY   POWER  AMPLIFIER
AND  MODULATOR-CLASS  a

Maximum  Ralir]gs,  Absolule  Values
DC  plate  voltage                                     17,000   Volts
Maximum  signal  DC plate currentt            9   Amperes
Maximum  signal  plate  lnputt                     100   Kilowatts
Plare  Dissipationt                                               40   Kilowatts

Typical   Operalion
tunless  otherwise speciGed, valu.s are tor .w® *ub®sl

DC Plate Voltage
DC Grid Voltage
Peak A-I Grid-to-Grid

Voltage
Zero Signal  DC Plate

Current
Maximum Signal  DC Plate

Current
Effective  Load  Resistclnce,

Plate to Plate
Maximum  Signal  Driving

Power, approximate
Maximum Signal  Power

Output, approximate

10,00010,000       Volls
-200   -200     Volls

800       1200       Volts

2.0           2.0      Amperes

5.1          11.5        Amperes

3600      2100       Ohms

75         600     Watts

30           70       Kilowatts
tAveroged  over  any  audio  frequency  cycle  of  sine-wave  form.

PLATE-MODULATED   RADIO-FREQUENCY   POWER

AMPLIFIER-CLASS   C   TELEPHONY

{Carrier  conditions  per  lube  tor  use  with  a  maximum
modulolion  {aclor  of  I.0}

Mciximum   Ralings,   Absoli-te   Values
DC  Plale  Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Plc,te  Input

Plate  Dissipation

Typical   Operalion
DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plcite  Current
DC  Grid  Current,  approximate
Driving  Power,  approximate
Power  Output,  approximcite

12,500   Volts
-3,000  Vol,s

?  Amperes
1.5   Amperes
70   Kilowatts
40   Kilowatts

10,000   Volts
-1,500  Volts

2,000   Vol,s
3.35   Amperes
0.75   Amperes

1.3    Kilowatts

25   Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER   AND

OSCILLATOR-CLASS   C  TELEGRAPHY

(Key-down  conditions  per  lube  wilhoul  amplitude  modulalion}"

Maximum   Raljngs,  Absolule  Values

DC  plate  voltage                                       17,000   Volts
DC  Grid  voltage                                  -3,000  Volts
DC  plate  current                                                    ?   Amperes
DC  Grid  current                                                   1.5   Amperes
Plate  Input                                                                140   Kilowatts

Plate  Dissipation                                                     40   Kilowatts

Typical   Operation

DC  Plate Voltage
DC Grid Voltage
Peak  R-F Grid  Voltage
DC  Plate Current
DC Grid  Current,

cipproximate
Driving  Power,

approximate
Power Output,

approximate

10,00017,000   Volts
-1,000   -1,000  Volts

1,700          1,700   Volts
7.15               7.5   Amperes

1.2                      1    Ampere

I.?                1.7    Kilowatts

50              loo   Kilowatts

flModulalion   essenticilly   negative   may   be   used   if   the   positive
pecik   of  the  envelope   does   not  exceed   115  per  cent  of  carrier
conditions.

13                            14                             15                             16                           17                             18                           19                           20

FILAMENT   VOLTS   TO   NEl)TRAL

Filamenl  Emission  Charocterislics
Federal  Type  F-895  Power Triode



Federal's engineers are ready to conl

sult  with  you  on  the  application  of

Federal tubes lo your design.  No obli-

gation for consultation.
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Federal   has   been   distinguished   for

precision craftsmanship since the earl
liesl days of Tube manufacrure.   Il's a

tradition you can count on.                 '
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a

Federal's  Handbook  Of  Tube  Opera-
l;on  offers  a  wealth  of  Technical  in-
formation  on  Tubes-their  characler-
islics,   functions,   applications.    Wril.e
for your free copy.



When  you  are  developing  proiects  wherein  tubes
are   components,   consiill  Federal's  engineers,   let
lhem  advise  and  assisl  you  .  .  .  ho  obligation  is
incurred.

Over  the  years,  hundreds  of  manufacturers,  de-
signers,  technicians  have  token  advantage  of this
Federal   service   .   .   .  with   benefits  bolh  lo  lheir
products  and  services.

Form   F-511       Print.d   in   u.  S.  A.
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GENERAL   DATA

DESCRIPTION:

Federal's  Type  F-5604  is  a  three-electrode  tube  designed
for  use  as  a  radio-frequency  amplifier,  oscilla+or,  or  Class

8    modula+or.     I+   is    ruggedly   cons+ruc+ed    to    mee+   +he

severe  condi+ions  of  radio-frequency  hea+ing  service.  The
heavy  wall   anode  is  forced-air  cooled,   capable  of  dissi-

pating     10   kilowa+ts.     The    ca+hode    is   a    pure   tungs+en
filament.    Maximum  ratings  apply  up  to  22.5  megacycles.
Operation   at   45   megacycles   is   permissible   with   plate
voltage  and   input  reduced  to  one-half  maximum  ra+ings.

Electrical:

t   Filament  voltage                                 I I.0 volts
t  Filament  current                                 176  Amperes
}   Filament starting  curren+               270 Amperes  max.
}  Peak  cathode  current                    12.4 Amperes
t   Filamen+  Cold  Resistance             .0052  Ohms
t  Amplifica+ion  Factor,

Ii,=l.25  Amp.:  Ec=-100Vol+s         19.5

t   lnterelec+rode  Capacitances
Grid-plate
Grid-Filament
Plate-Filament

Mechanical:

}  Mounting  Position-
Vertical.  Anode  Down

}  Type  of Cooling-Forced  Air
Maximum  Incoming

Air  Temperature

}   Required  Air  Flow on Anode
plakio:i::it:a,ion-

Air Flowrf FM
Static  Pressure-

Inches  Water
Maximum  Anode

Temperature

>   Required  Air  Flow  on
Bulb*

Maximum  Glass
Temperature

}  Net Weight.  approx.

450C

1086

750     525      350

2            I      0.45

2300 C

50   CFM

I 600  C

45    Pounds

*Operation  at  frequencies  above   15  Mc/see.  may  require  air-flow

on  +he  dish   center  in  order  to  hold  the  +empera+ure  of  the  seals
and   dish   below   160°  C.   This  flow  may  be  ob+dined  by  deflec+ion
of   the   anode    cooling    air.   or   by   means   of   a   separate   blower
supplying  50  C.F.M.  through  a  3"  nozzle.

Copyrigl`t   1954,   Federal  Teleplione  and   Radio  Company                 Page   1   of   6



Federal  tubes  have  always  been

known for lheir plus ya/ues: an extra

rugged  construction,  a  longer  life  of

service.

Maximum  Ratings and Typical Operating Conditions

AUDIO-I=REQUENCY   POWER   AMPLIF.ER

AND  MODULATOR-CLASS   a

Maximum  Ra]ings

DC  Plate  Vol+age
Max.  Signal  DC  Pla+e  Current**
Max.  Signal  plate  lnpu+**

Plate  Dissipation**

12,500  Vol+s

2.75  Amperes
32.5  Kilowatts

I 0  Kilowatts

Typical  Operation

(Unless  a+herwise  specified,  values  are  for  2  tubes)

D  C  plate  Voltage
DC  Grid  Voltage
Peak A-F Grid  +o  Grid  Voltage
Zero  Signal  DC  Plo+e  Current
Maximum  Signal  DC  Pla+e  Curren+
Effective  Load  Resis+ance

(plate  To  plate)
Maximum  Signal  Driving  Power.

approx.
Maximum  Signal  Power  Output.

approx.

12'000  Volts

loo Volts
2.380  Vol+s

0.6` Amperes
4.5  Amperes

5.900  Ohms

I 60 Watts

36  Kilowatts

**Averaged  over  any  audio-frequency  cycle  of  a  sine-wave  form.

RADIO-FREQUENCY   POWER   AMPLIFIER
-CLASS   a   TELEPHONY

(Carrier  condi+ions  per  tube  for  use  wi+h  a  maximum
modulation  factor  of   I.0)

Maximum  Ratings

DC  Plate  Voltage
DC  Plate  Current
Plate  Input
Pla+e  Dissipation

Typical  Operation

DC  Plate  Voltage
DC Grid  Vol+age
Peak  R-F Grid  Voltage
DC  Plate  Current
Driving  Power,  approx.t
Power Ou+put,  approx.

12,500  Volts

I .4  Amperes
16  Kilowatts

10  KilowaTTs

I O,oco  Volts
-500 Volts

490  Vol+s

0.8  Ampere
70 Watts

2.8  Kilowa++s

tA+  cres+  of  a-f  cycle  w:th  modula+ion  factor  of   I.0.

Page   2   of   6

PLATE-MODULATED   RADIO-FREQUENCY

POWER   AMPLIFIER-CLASS   C   TELEPHONY

(Carrier  conditions  per  tube  for  use  with  a  maximum
modulation  fac+or  of   I.0}

Maximum  Ratings

plate  Voltage
Grid  Vol+age
Plate  Curren+
Grid  Current
e  Input
e  Dissipa+ion

Typical  Operation

DC  Plate Vol+age
DC  Grid  Vol+age
Peak  R-F Grid Voltage
DC  plate Current
DC Grid  Current.  approx.
Driving  Power,  approx.
Power Output,  approx.

101500  Volts
-2,000 Vol+s

I.5  Amperes
o.i:?iTOLearis

6.6  Kilowatts

I o,o00 Volts
-I '300 Volts

I 1930  Volts
I.4 Amperes

0.15 Ampere
280 Watts
I  I .9  Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER  AND
OSCILLATOR-CLASS   C   TELEORAPHY

Key-down   condi+ions  per  +ubo  witliout  ampli+udo  modulation"

Maximum  Ratings,  Absolute Values

Plate  Vol+age
Grid  Voltage
Plate  Current
Grid  Current

Input
Dissipation

Typical  Operation

DC  Pla+e  Voltage
Filamen+  Voltage
DC  Grid  Vol+age
Peak  R-F Grid

Vol,age
DC  Pla+e  Curren+
DC Grid Curren+,

Dr:v?:;°;.over,
approx.

Power Output.

12.500  Vol+s
-2.000 Volts

3  Amperes

§2t: A:ro:earfs
10  Kilowa'Ts

8,000      10,000         12.000Vol+s
10.5            10.7               lo.9  Volts

-680     -870    -l[170Volts

I,300         I,620           2,130Volts
I.5             2.0               2.5 Amperes

.19             .20               .22 Ampere

250          320            470 WaHs

approx.                              9.2               15             22.5 Kilowatts

ITModulation  essen+ially  negative:  may  bo  used  if  positive  peak  of
+he   envelope   does   no+  exceed   115   percen+  of  carrier  conditions.
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Federal's name on a Tube signifies
the  best  in  design,  engineering,
materials, components and crafts-
manship.
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That  Federal  Tubes,  by Their per-
1:ormqnce,  largely  sell  Them-
selves, is a tribute to the product
and  to  The  manilfacTurer.
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ln the developmenl and production of
vacuum  tubes  Federal  carries  on  ex-
tensive   laboralory   experimentation:
new  Techniques,  new  processes,  new
applications.

GENERAL  DATA

DESCRIPTION:

Federal's  F-5658   is  a  three-electrode  tube  bu"  for
use   as   a   radio-frequency   amplifier,  oscillator,  or  a
Class 8  modulator.  The anode is water-cooled, capa-
ble   of   dissipating   20   kilowatts.    The   cathode  6s   rd

pure  tungsten   filament.    The  design  of  the  lermina]
mount connections and the re-entrant anode minimize
lead  inductance,  make  the  tube  particularly  suil®ble
for  high-frequency  applications  up  to  15  megaeycles
at  full  ratings,  45  megacycles  at  reduced  ratings.

Electrical:

}   Filament voltage                            12   Volls

}   Filciment  current                          290 Amperes

}   Filament starling current        450Amperes max.

t   Filament  Cold  Resistcince     .0036 Ohms

}  Amplification  Factor,  at
lb=  2.0   amps.,

Ec=  -loo  volts         20.5

>   lnterelectrode  Ccipacilances
Grid-Plate                                  24 wf
Grid-Filament                                3P prfl£
Plate-Filament                                   2 prprf

Me€hanical:

t  Mounting  Position-
Vertical,  anode  down

>  Type of Cooling-
Water  and  Forced  Air

Water Flow on Anode
Mc]ximum  Outgoing  Water

Temperature
Air  Flow  (to  bulb  and  seals)

from  a  3-inch  diameter
nozzle

15  GP,M

70®C

50  CFM
Maximum  Glass  Temperature   160®   C

}  Net weight,  approximate                         7  P®unds

Copyright  1953,   Fed.rot  T.lephone  and  Radio  Corporation                                 Page  A   (®f  6



Maximum    Ratings    vs.    Opera+ing    Frequency
Frequency

Percentage  of  Maximum  Rated  Plote
Voltage  and   Plate   lnpul

Class   C-Unmoduloled

15         30         45   Megacycle§

loo        75        50   Per  cent

Maximum  Ralings  and  Typical  Operating  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER
AND  MODULATOR-CLASS   a

Maximum  Ratings,  AbsoliJte  ValLres
DC  Plate  Voltage
Maximum  Signal  DC  Plate  Currentt
Maximum  Signal  Plate  lnputt
Plate  Dissipationt

12,500   Volts
5 Amperes

40  Kilowatts
15  Kilowatts

Typical  Operation
lunl®ss  olherwise  specifil®d, values are  tor lwo lub®s)

DC Plate Voltage
DC Gi.id Voltage
Peak A-F Grid-to-Grid

Voltage
Zero Signal  DC  Plate

Current
Maximum  Signal  DC

Plate Current
Effective  Load  Resis-

lance,  Plate to  Plate
Maximum  Signal  Driving

Power, Approx.
Maximum Signal  Power

Output, Approx.

7,500       10,000Volts
-340      -450 Yolls

1,450          1,680 Volts

1.0                1.0 Amperes

6.7             7.0 Amperes

2,300         3,100 Ohms

490            540 Watts

31.5                46  Kilowatts

tAveraged  over  any  audio  frequency  cycle  of  sine-wave  form.

RADIO-FREQUENCY   POWER  AMPLIFIER-CLASS   8

tcorri®r  conditions  per lube  for  iJse  with  a  maximum
modulalion  factor  of  1.01

Maximum  Ralihgs, Abso[ule Values
DC  Plate Voltcige
DC  Plate Current
Plate  Input
Plcite  Dissipation

Typical  Operolion
DC Plate Voltage
DC Grid Voltage
Pecik  R-F Grid  Voltcige
DC Plate Current
DC Grid Current,

approximcite
Driving  Power,

approximate±
Power Output,

approximate

12,500 Volts
4 Amperes

32  Kilowatts
20  Kilowatts

7,500      10,000Volts
-340      -460 Volts

570            595 Volts
3.3           2.75 Amperes

.013            .009 Amperes

1,250            900 Watts

8                   9 Kilowalts

*^t  cre§l  of  alldio-frequency  cycle  wilh  modulatioi`  faclor  of  1.0

Page  2  of  6
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PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

Icarrier  conditions  per tube  for  use  wi.I.  a  maximum
modulalion  factor  of  I .0)

Maximum  Ratings, Absolule ValLres

DC  Plate  Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Plate  Input
Plate  Dissipation

Typical  Operolion
DC  Plate  Voltage
DC  Grid  Voltage
Pecik  R-F  Grid  Voltage
DC  Plate  Current
DC Grid Current, approximate
Driving  Power,  approximate
Power Output,  approximate

10,500 Volts
-1 '600 Volts

3.6 Amperes
0.8 Amperes
36  Kilowatts
12  Kilowatts

10,000 Volts
-1,200 Volts

1,840 Volts
3.6 Amperes

0.64 Amperes
1,loo Watts

27 Kilowcitls

RADIOIFREOUENCY   POWER   AMPLIF:lER   AND
OSCILLATOR-CLASS   C   TELEGRAPHY

tKei-down  condi.ions  per lub®  wilhoul  amplilude  modulation)"

Maximum  Ratings, Abso[ule Values

DC  Plate  Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Gi.id  Current
Plate  Input     .
Plate  Dissipation

Typical  Operation

DC  Plate Voltage
DC Grid Voltage
Peak  R-F Grid

Voltage
DC  Plate Current
DC Grid Current,

approximate
Driving  Power,

approximate
Power Output,

approximate

I-,

12,500 Volts
-1,600 Volts

5.0 Amperes
0.8 Amperes
60 Kilowatts
20  Kilowalls

10,000         12,000 Volts
-710        -870 Volts

1,230            1,460 Volts
3.8                 4.5 Amperes

0.5              0.55 Amperes

600               800 Wcltts

28                   40 Kilowatts

flModulalion   essentially   negative   may   be   used   if  the   positive

peak  of  the  envelope  does  nol  exceed   115  per  cent  of  carrier
conditions.



To  satisfy  the  demand  of  industrial
healing    services,    Federal's    F-5658
uses rugged  Kovar grid and filament
seals.

Page  3  of  6



.-.:``:,:.I_,I-(-'?,`

.

ir

'    :i       '''1'    :       :
L '                     Backed  by years of engineering  and            ©
^A¥p=<¥-n*        "               manufacturing  experience,

Federal

.01,..^4o~

_    i      .                                ,               ,

tubes have consistently set lhe world's

'      I       'L'              .     .    .      '            , I                          srandards  of  performance  in  broadl
casl  service.                                                     ®

< a

a+, 20cO

loco16cO

:..

ueU

CONSTANTCURRENTCHARACTERISTICS

14cO'2cO1000
FEDEF}AL  TYPE   F-5658POWERTRIODE

8cOco6cOIa

>4cOaiEZOOa0

-ZOO-400-6cO-eco-lcoo

-12cO 02

6                              8                              10                             12                             14

PLATE  KILOVOLTS



-      I     ,:,-`    (,     \,   Y       x      'r,

More  than  leo,OOO  lellers  requesting
copies ®\ Federal-s Handbook ®f Tube
Operor;on  have  been  received  from
engineers  in  all  parts  of  The  world.
Would you care for a copy?
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GENERAL   DATA

DESCRIPTION:

The  F-5666  by  Federal  is  a  three-electrode  tube  de-
signed  for  use  os  a  rcldio-frequency  amplifier,  oscilla-
tor,   or  Class   a  modulcltor.   It  is  ruggedly  constructed
to    meet   lhe   severe   conditions   of    radio-frequency
heating  service.    This  special  feature  contributes  lo  a
better   performance  when   the   F-5666  is  used   to  re-

plcice  the   Type   889-A.   The   ahode   (heclvy  wcill  de-
sign)    is   water-cooled,   cclpable   of   dissipciling   12.5

kilowcltts.   The   cclthode   is   ci   pure   tungsten   filament.

Maximum    ratings    apply    up    to    22.5    megacycles.
Operation  al  50  megacycles  is  permissible  with  plate
voltage    and    input    reduced    to   one-half    maximum
ratings.

Electrical:

}   Filament   Voltclge

}   Filament   Current

>   Filament   Starting   Current

t   Filament   Cold   Resistance

>   Peak   Cathode   Current
t   Amplification   Factor

'b= 1.0  Amp.;
Ec = -loo  Volts

}   Interelectrode  Ccipocitances
Grid-Plate
Grid-Filament
Plate-Filament

Mechanical:

}  Mounting   Position-
Vertical,  Anode  Down

}  Type  of  Cooling-Water
and  Forced  Air

Water Flow  on  Anode
Maximum  Outgoing

Waler  Temperature
Air  Flow  on  Bulb*
Maximum  Glass

Temperature

I  I .0 Volts

120 Amperes

180 Amperes Max.

.0083 Ohms
7.5 Amperes

21

17.5  prrf
23.3  /'„f

2.7  4t„f

5GPM

700C
30   CFM

1600    C

}  Ne,  Weigh,,
Approx.                                                   4   Pounds

•Operalion   a.   frequencies  above   15  Mc   may  require  air-flow  onto

the   dish   cenler  in  order  lo   hold   the  lemperoture   of  the  seals  ai`d
dish   below   160®   C.    The   blower  required   Should   deliver  30  C.F.M.
through  a  3"   nozzle.

Copyrigl`t    IO49,    fed®rol    T®l.phone    and    Radio    Corpoiotion



lnlernal  conslruclion  based  on

Federal's advanced designs and tech-
niques  makes  for  longer  F-5666  life

and  finer  performance.

Maximum  Ratings  and  Typical  Operating  C.onditions

AUDIO-FREQUENCY   POWER   AMPLll=IER

AND   MODULATOR-CLASS   8

Maximum   Ralings

DC  Plate Voltage
Maximum  Signal  DC  Plate

Current* *

Maximum  Signal  Plate  Input"
Plate  Dissipcition"

I o,ooo Volts

2 Amperes
16  Kilowatts

12.5  Kilowatts

Typical   Operation
(unless   oll`erwise    specified,   values   ore   tor   lvlo   .ub®sl

DC  Plcite  Voltage

DC  Grid  Voltage
Peclk  A-F Grid  to Grid  Voltage

'     Zero  signal  DC  platecurrent

Maximum  Signcil   DC  Plate  Current
Effective  Load  Resistance,

Plate  'o  Plate
Maximum  Signal  Driving  Power,

Approximate
Maximum  Signal. Power  Output,

Approximate

7,500 Volts
-300 Volts
1,700 Volts

0.4 Ampere
3.2 Amperes

5,000 Ohms

PLATE-MODULATED   RADIO-FREQUENCY
POWER   AMPLIFIER-CLASS   C   TELEPHONY

Icarrier  conditions   per  lub®  tor   use  wi.h  a  maximum
modulalion.  factor   of   1.01

Maximum   Ratings
DC  Plate  Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Plate   Input

Plate   Dissipation

Typical   Operation

DC   Plate  Voltage
DC  Grid   Voltage
Peak   R-F  Grid  Voltage
DC   Plate  Current

8,000 Volts
-1,500 Volls

1.0 Ampere
0.35 Ampere

8  Kilowatts

7.5  Kilowatts

6,000           7,500 Volts
-900     -I,200Volts
1,420            I,700 Volts

1.0                  .88 Ampere
DC  Grid  current,  approx.        0.1                  .08  Ampere
Driving  power,  approx.             140                140 Wolts
Power  output,  approx.                 4                    5  Kilowatts

150 Watts
RADIO-FREQUENCY   POWER   AMPLIFIER

15  Kilowatts                           AND   OSCILLATOR-CLASS   C   TELEGRAPHY

**Averaged   over   any   audio-frequency   cycle   of   Sine-wave   form.

RADIO-FREQUENCY   POWER   AMPLIFIER
-CLASS   a  TELEPHONY

IC:a.ri®r   condilions  per   .ube   for  use  wi.h  a   maximilm
modulalion   loclor   ol   I.01

MaximLiin   Ratings

DC  Plate Voltage
DC  Plate  Curl.ent
Plate   Input
Plate   Dissipation

Typical   Operalion

DC Plate Yoltoge
DC  Grid  Voltage
Peak   R-F   Grid   Voltage
DC  Plcite  Current

Driving   Power,   Approximcltet
Power   Output,   Approximate

I 0,000 Volts
1.0 Ampere
10  Kilowatls

12.5  Kilowotls

9'000 Volts
-350 Volts

450 Volts
0.8 Ampere
110 Watts
2.5  Kilowatts

tAl  crest   of  a-I   cycle  wilh   modulolion   factor  of   I.0,

(Key-down   conditions   per  lube   wilhoul  modulolionl.

Maximum   Rolings

DC  Plate  Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Plale   Input

Plcite   Dissipation

Typical   Operation

DC Plate  Voltage
Filament  Voltcige

DC  Grid  Voltage
Pecik  R-F  Grid

Voltage
DC  Plate  Current
DC  Grid  Current,  opprox.
Driving  Power,  approx.
Power  Out-put,  approx.

10,000 Volts
-1,500 Volts

2 Amperes
0.35 Ampere

20 Kilowatts
12.5  Kilowatts

6,000    7,500   9,000 Volts
10.6        10.7        10.8Volls

-500  -600  -750Volts

I,200     1,4001,700Volts
1.6            1.8           2.0  Amps.

.19           .20          .2l   Amps.

220        270       340 Watts
6.3           8.912.2   K.W.

*Modulcilion   essentially   negative   may  be  used   if  the   posilive  peak

o{   lhe   audio-frequef`cy   envelope    does   not   exceed    115®/a    of   the
carrier  conditions.



Federal's F-5666 is a "must" for equip-

ment manufacturers who have an eye
for both r)ew design and r)ew operat-
ing  economies.
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a
The  long  life  qualities  of  F-5666  are

not accidenlol  "by-products",  but the

result  of  Federal's  obiective  research

and development work.

OUTLINE
F-5666

I.010"                 I                                     IY]A^'

4i"±±'
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Federal Always Has

Made   Beller  Tubes



GENERAL   DATA
DESCRIPTION:

Federal's Type  F-5667  is  a  three-electrode  tube  designed
for   use   as    a    radio-frequency    amplifier,   oscillator,   or
Class   a   modulator.    It   is   ruggedly   constructed   to   meet
the  severe  conditions  of  radio-frequency  heating. service.
This   special   feature  contributes   to   a   superior   perform-
ance  when  the  F-5667  is  used  as  a  replcicement  for  the
Type  889-RA  in  communications  equipment.    The   heavy
wall   anode  is  forced-clir  cooled,  capable  of  dissipciting
7.5   kilowcitls.   The  cathode  is  a  pure  tungsten  filament.
Mclximum  ratings  apply  up  lo  22.5  megacycles.   Opera-
tion  at  50  megacycles  is  permissible  with   plate  voltage
and   input   reduced   to   one-half   maximum   ratings.

Electriccil:

}   Filament voltage

t   Filament current

t   Filament  Starting  Current

)   Peak  Cathode Current

t   Filament Cold  Resistance

>   Amplification  Factor,

11.0  Volts

120  Amperes

180  Amperes  max.

7.5 Amperes

.0083 Ohms

2'
lb = 1.0 Amp.;   Ec= -100 Volts

t   lnterelectrode Capacitances
Grid-Plate
Grid-Filament
Plate-Filament

Mechanical:

>   Mounting  Position-
Vertical,  Anode  Down

}  Type  of  Cooling-Forced  Air
Maximum  Incoming

Air Temperature

t   Required  Air  Flow  on  Anode
Plate Dissipation-

8.5  ,t',t`
23.3  4Lrf

3.0  prprf

450C

Federal's advanced techniques of de-
sign  and  processing  are  vital  factors
in achieving the superiority of F-5667

performance . . . as a radio frequency
clmplifier,  oscillator,  Class  8  modula-
tor  or as  a  replacement  for the  Type
889-RA in communications equipment.

Kilowcl''s
Air Flow-CFM
Static Pressure-

Inches  Water
Maximum  Anode

Temperature

}   Required  Air  Flow  on
Bulb*

Maximum  Glass
Temperature

t Net Weight, approx.

7.5       6.0      4.5
550     400      300

0.7       0.4       0.2

2300  C

30    CFM

1600  C

40    Pounds
-Operation   at   frequencies   cibove    15   Mc/set.   may   require   air-flow

on   the   dish   cenler   in   order   lo   hold   the   lemperalure   of   the   seals
and   dish   below   160°C,    This   flow   may   be   obloined    by   defleclion
of   lhe    anode    cooling    air,    or    by    mec]ns    of   a    seporote    blower
supplying   30   C.F.M.   through   a    3"   nozzle.

Copyright   1954,   Fed®ral   Tolophono   and   Radio   Company



Federal's  F-5667 is designed  and  en-

gineered to meet the specific require-
ments  of  the  makers  of  RF  healing

equipment.

Maximum  Ratings  and  Typical  Operating  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER

AND   MODULATOR-CLASS   a

Maximum   Ralings

DC  Plate Voltage

Max.  Signal  DC  Plate  Current* *

Max.  Signal  Plate  lnput* *

Plate   Dissipation"

10'000 Volts

2 Amperes

16  Kilowatts

7.5  Kilowatts

Typical   Operation

(unless  otherwise  specifiled,  volues  are  tor  2  Iubesl

DC  Plate Voltage

DC Grid  Voltage

Peak  A-F Grid  to  Grid  Voltage

Zero  Signal  DC  Plate Current

Mciximum  Signal  DC  Plate  Current

Effective  Locid  Resistcince
( plate  to  plate)

Maximum  Signal  Driving  Power,
approx.

Maximum  Signal  Power Output,
approx.

7,500 Volts

-300 Volts

1,700  Volts

0.4  Amperes

3.2  Amperes

5,000 Ohms

I 50 Watts

15  Kilowatts
"Averaged  over  any  ciudio-Irequency  cycle  of  a  Sine-wove  form.

RADIO-FREQUENCY   POWER   AMPLIFIER
-CLASS   8  TELEPHONY

(Carrier  conditions  per  tube  tor  iise  with  a   maximum

modula*ion  laclor  ot  1 .0}

Maximum   Ratings

DC  Plate Voltage

DC  Plcite  Current

Plate  Input

Plate  Dissipation

Typiccll   Operation

DC  Plate Vol,tage

DC Grid  Voltage

Peak  R-F Grid  Voltage

DC  Plate Current

Driving  Power,  approx.t

Power Output,  approx.

10,000 Vol,s

1.0  Ampere

10  Kilowatts

7.5  Kilowcitts

9,000 Volts
-350 Volts

450 Volts

0.8  Ampere

110 Watts

2.5  Kilowatts

tAl   crest  of   a-f  cycle  with   modulation   factor  ol   1.0.

PLATE-MODULATED   RADIO-FREQUENCY
POWER   AMPLIFIER-CLASS   C   TELEPHONY

ICorrier  conditions   per  tube  tor   use  wilh  a  maximum
modulalior.   Ioclor  o{   I.01

Maximum   Ratings

DC  Plate Voltage
DC Grid  Voltcige

DC  Plate Current

DC Grid  Current

Plate  Input

Plate  Dissipation

8,000 Volts
-1,500 Volts

I .0  Ampere
0.35  Ampere

8  Kilowatls

5  Kilowatts

Typical   Operolion

DC  plate voltage                   6,000           7,500 Volts
DC Grid voltage                   -900     -1,200Volts
Peak  R-F Grid  voltage          1,420            1,700 Volts
DC  plate current                            1.0                  .88  Ampere
DC Grid  current,  cipprox.         0.1                    .08  Ampere
Driving  power, approx.             140                140 Watls
Power output,  approx.                  4                     5  Kilowolts

RADIO-l=REOuENCY   POWER   AMPLII=lER   AND
OSCILLATOR-CLASS   C   TELEGRAPHY

Key-down   conditions   per  \ube  vrithout   amplitude   modulotionT|

Maximum   Ratings,   Absolute  Values

DC  plate voltage                                           10,000 Volts
DC Grid voltage                                       -1,500 Volts
DC  plate current                                                     2.0 Amperes
DC Grid current                                                  0.35 Amperes
Plate  Input                                                                      20  Kilowatts

Plate  Dissipation                                                       7.5  Kilowatts

Typical   Operation

DC plate voltage          6,000    7,500    9,000 Volts
Filamentvoltage               10.6        10.7        10.8Volts

DCGrid voltage          -500   -600   -750Volts
Peak  R-F Grid

Voltage                          1,200     1,400     1,700Volts
DC  plate current                   1.6           1.8           2.0  Amperes

DC Grid  Current,
approx.

Driving  Power,
approx.

Power Output,
approx.

.19           .20           .21   Amperes

220        270        340 Watts

6.3           8.9        12.2  Kilowatts

flModulalion   essentially   negative;   may   be   used   if   positive   peclk   of
the  envelope  does  not  exceed   I 15  percent  of  carrier  conditions. ®
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in   communications   equipment,   Fed-

eral's   F-5667  brings   a  finer,  newer

A            performance.

A

2000             4000             6000 8000               10000
PLATE  VOLTS

GRID  CHARACTERISTICS
FEDERAL TYPE

F-5667
POWER Tf]loDE

1000               2000               3000
PLATE   VOLTS

4 00 a             6000

I I
EM'SSl ON

CHARACTERl STlCS
F E • R A5L66TY7DEF PE

P0WER TR'ODE

I
I

/

/

7 e 9 I 0 I I I2 I3
FILAMENT   VOLTS



FFn RA
''

1'1' I :I I ' (,                                    ,,

I on  fhe  iob,  I'o  absorb  the  wear  and'
7. I

. I tear of a Ion      Service  life.                                                     ^'at=LI'--;e€®eyFT                      -I,,,I

1500'000co500IIa>aa=®0-500-1000-'500

+tT++ i-'1
+ 'ii IIII1IIII®'®

I

CONSTANT   CURflENT   CHARACTERISTICS
I:i11=1 • . 11111111 Ill .i:I

.I .- I .I|IHE|=I 111I
.= 111 11 I::I. !1 i..I I. 11

FEDERAL  TYPE. ..: i i! I -
.|E I+ H POWER  TRIODE==:=: - I:.-  1=:I a

.I .11 I- t-
I I I. ill

==:=E 'H t+ I, 11|||E 1111.I 11 I.. :I .I
I..: I

I
:.

i::=: . Ill
I 1 .11111

I
.1 lull '1 11 I I Ill 11 .I 11=..Ill I. I..

I
. ill ..I 11 Ill I.I I .1=I.I- • 11 .. I I Ilm 11 11. .I. I.I .1.I I I. .11 .11 11 Ill 111 ... .I11 I Ill .I .11 I.. I I.I 1111 I .I.. .I I. I ul. 1' .. . .I •1 .11 . ..

.I EiE...i I .I .11
I ==:==! 11 .I El.Ill I I. .11 .I 11 I 11 .I Ill`-I `-11 I 11.I 'lunl..=| I Ill I. I. Ill I.I I I.. -.II Ill.I I-- ..I I. I.I 111 111 11I •1 11 Ill Ill I.I IL 11- I 11 11 I. I.- 11. I.
.I. 11' I,11 .I.111 .I •1|L I I... I 111 11 11 I.I I I ... I.I    .111. I

I I     Ill. .
I 11 I . 11 Ill 11 I.I I 11. I.

I I.I.1=11 11
I.I .. . - .I--=-.. .-I. ±1111. 111 .I 11 .11111.I 111 11.. F|`.I.11 Ill.||.---i- i.'. 111 .I I. Ill Ill ... 11.. .I.I.I11 I .'.I I Ill 11 Ill Ill 11.I --.ill•1 r`||i I.I1111.-I, .11 .I - Ill 11. 11. .I

:. I`1 --I.I,I. 111 -11111 Ill I.I 11 Ill 11. I.I .. I|||r`. .I :-I.||il I, I. I .I. .I 11. ... .I 11#iill 11 il,I I. 11. .IIll II- ---I--I--== .-I I. .I ... . 11. . 111.Ill. ...I 11 . .
+H

I.I I.I I.I .=1-I-L` I I--I 11 I.I 111  I.,I Ill 111 .=1 11..=i . .I ..-I.I.==- I||E||| .- I Ill Ill 11. 11Ill ... -I-...=111111. -.il.I tl,I. .,.I Ill .I 11 ill Ill--I Ill I-- i .----il .. Ll.I-.I. I.
1- 1lm.|||| I 11111

i::i: .1=1-- nlI -- ---I, :.II --  -I. i 11     --- I. 1111 . .I in.II -...Ill..I i.u.|| --.I .. I I I. II Ill I ..111111-==.. I.I,--. .I - |ill 11 .I •=..I 11
::==! +" .111I.I-=''1.I Ilill..- ..- ..|i. . Ill.
==:== .T ======== :E'11111

=;.
I.11-|=..E. I .I-. 11

+ + i- H-H -I I: 0' I
I .|||H|| I --I ... . I,1=I II I I-

i[

I ..EI..E=- J 11  I-I  - .11 I ..... 111
+ tit + + I I+

=-

i:E=i I EI||  11 11 LI]=]i:i .i H .
I_ . =|=ji II I 1111=11 IIll . 11 - 11 I I.      I-.I . I. I I.I I Ill .I II..in 11 I. . Ii.I.I .I 11 111 .I I,I  .- I I ...

11 I I..I I.
+

I,,I . -I11 11.I
I

11 11 .I Ill I11 I 11 •1 ... •`I
ill . u Ill. .. Ilulllii 11 I .I .11 :1=1111. I .. I Ill Ill..I.I.I I. =|=E.I. I .I 11 I I I 111 .11Ill

I . Ill I . |I.||iil.i EIEE.I. 11 I 11 I I.I .IT .I I 1 I I I I 11 E-•. I J- :iii:: 11 I Ill I I lil 11 Ill =ilI. I HI|| H||I • r t IHl| I .. .=1 Ill I I .. Ill 11.
111 I I

11 11. I.I. 11 I. 11.11 . .I 11 I .I .11 I.I.I11 I 11.I I 11 I 11 11 ..I I I. ..I |E... I 11 ..11 111=11 11 I .I .. .. 111 11 11 ..I .i.
::i:: I I I

11 I I i.||iil I ... I I .11 11 I .. I I..i.i:= I 11 11
I.11  I H 11

Ill 11 .
I- - 11.1111 I •i I . 11 I I

:i::: ++ I: 11 i .. .: I:
11 I. .I 11111. ..i..=1...I .I .11 I. I I. I I . 11 .. ..I

I

\

I

I
:liz I

'i
-I+I t+IH

.i

2 4

''+PL

8TS 2

'„f#r
`



®

Kovar-to-glass   seals   are   used

throughout   the   F-5667   contributing

fo the  over-all  ruggedness of Federal

construction.
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GENERAL   DATA

DESCRIPTION:

The  F-5668  is  a  3-elec+rode  +ube  designed  specifically  for

radio frequency  heating  service.   In  industrial  applications,

i+  replaces  +he   Type   F-892   without  equipmen+  modifica-

tions,  excep+  for  the  water  iacket.   The  heavy  wall  anode

is   water-cooled   and   capable   of  dissipa+ing   20   kilowat+s.

The  tube  incorporates  rugged  kovar  plate,  grid,  and  fila-

men+   seals.     The   cathode   is   a   pure   tungsten   filament.

Maximum   ra+ings  apply  up  +o  5  megacycles  with   opera-

tion  up  to  20  megacycles  permissible  a+  reduced  ra+ings.

Elec'ricql:

t  Filament Voltage

}   Filament  Current

}   Filament  Starting  Curren+

}   Filament  Cold  Resistance

}  Peak  Cathode  Curren+

t  Amplification  Factor,
lb±O.75  amps.,

Ec=-50 volts

t  lnterelectrode  Capacitances

Grid-Plate

Grid-Filamen+

Pla+e-Filament

Mechanical:

}  Mounting  Position-
Vertical,  anode  down

t  Type of Cooling-Water
Minimum  Water  Flow  on  Anode

Maximum  Outgoing  Wa+er
Temperature

Maximum  Glass  Temperature

Air  Flow  on  bulb*

}  Net  Weight,  approxima+e

*On  center  of  dish  tram  3   inch  nozzle.

22  Volts

60 Amperes

120  Amps.  max.

.031   Ohms

9.4  Amperes

50

3GPM

700C

1600  C

35  CFM

10  Pounds

Page   1   of   4



Maximum   Ratings  vs.   Operclting   Frequency

Frequency 5        12.5       20Megacycles

Percen+age  of  Maximum

Rated  Plate  Voltage

and  Plate  lnpu+

Classc-Telegraphy   loo       75          50 Percent

Maximum  Ratings and Typical  Operating Conditions

RADIO-FREQUENCY   POWER   AMPLIFIER   AND
OSCILLATOR-CLASS   C   TELEGRAPHY

(Key-down  condition.  p.I  tub.  witllout  amplitud.  modulation)fl

Maximum  Ratings, Absolute Values

DC  Plate Voltage

DC Grid  Voltage
DC  Plate Current
DC Grid Current
Plate  Input

plate  Dissipation

I 4.000 Volts
-31000 Vol+s

2.0 Amperes

0.4 Amperes
28  Kilowa+ts

20  Kilowatts

Typical  Operation

DC  platevoltage         8,00010,00012,000Volts

Page   2   of   4

DC  Grid
Voltage

Peak  R-F Grid
Voltage

DC  plate Current

DC Grid Current.
approximate

Driving  Power,
approximate

Power Output,
approximate

-300    +00    -500Volts

I,000         I.200         I,400Volts

I.6              I.8              2.O  Amperes

0.21           0.22          0.23  Amperes

ZOO           250           300 watts

8.7            12.8            17.5  Kilowatts

Modulation   ossonti.IIy  n®gativo  may  b®  used  if  tlio  positive

peak  of  the  envolopo  does  not  exceed   115  per  cent  of  cdrrior
conditions.
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One  of  The  I;r.sf  To  manufacture

power   tubes,   Federal's   experi-
ence  goes  back  to  the  earliest
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Federal   produces  tubes  of  only
the highest quality, satisfying the
most exacting users.

CONSTANT  CURF}ENT  CHARACTERISTICS

FEDEPAL  TYPE   F-5668
POWER  TRIODE

0123456
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GENERAL   DATA
DESCRIPTION:

t::::ia°::::jik#§;;:i-ieii;i::ir;jidiae#;;:is::u;+::r::;i::i;i:i::::::I:i:i+::::i§S::

iioisa:i:#:a::;e:dfi:ss::w#:;i!::n:tfio#Tou!or:t:nggascyacTeps`yp:rp-

Electrical:

}   Filament  Voltage
}  Filament  Curren+
t   Filament  Starting  Current
t  Filamen+  Cold  Resistance
}  Peak Cathode  Current
}  Amplification  Factor,  a+

!b=Oi4:oavmoFtss.
}   Interelectrode  Capacitances

Grid-Pl'aTe

Grid-Filament
Plate-Filament

Mechanical:

}  Moun+ing  Position-
Vertical.  Anode  Down

t  Type  of Cooling-Forced  Air
Maximum  Incoming

Air  Temperature

'  Ref,:jtreedD£::pFd'+a::non Anode

22  Volts

60  Amperes
120  Amperes  max.

.031   Ohms
9.4 Amperes

50

3 I   „4`f

20  4Hf
2  p.pf

450C

(Kilowatts)                               10              8              6

Air Flow-Cubic
Feet  Per  Min.

Maximum  Glass
Temperature*

}   Max.  Anode  Temp.

}  Net Weight,
Approximate

700       500       3 50

1600  C

2300  C

52  Pounds

*At  frequencies  above  3   MC/See  air  flow  on  the  center  of  the

dish   by   deflec+ion   of   the   anode   cooling   air   or   by   a   sopdirato
blower,    which    provides    35    CFM    +hrough    a    3-inch    diame+er
nozzle,   may   bo   required   to   keep   the   9la§s   temperature   below
1600  C.

For Characteristic Curves see F-5668.  Except for reduc-
tion  of  plate  dissiparioh  to  lo.KW,  Maximum  Ratings
and Typical  Operalion of F-5668  apply.

Copyright   1953,   Federal   Telephone   and   Radio   Company                                       Page    1    01    2



Maximum   Ratings  vs.   Operating   FreqLi®ncy

Frequency 5         12.5        20Megacycles

Percentage  of  Maximum

Rated  Plate  Voltage

and  Plate  lnpu+

Classc-Telegraphy      loo       75 50  Per Cen+

2M,Nl               i
.437 DIA.

.I,',

+L465LM]:50M|N
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i/                          `` _
GENERAL  DA4X  `"

DESCRIPTION:

Federal's  Type  F-5680  is  a   three-electrode  tube  de-
signed  for  use  as  a  modulator,  amplifier  and  oscillator.
The   relatively   wide   spacing   between   the   elements,
and   the   lack   of   internal   insulators   make   this   type
tube  especially  suitable for  high  voltage  pulse  appli-
cations.     The   cinode   is   air-cooled,   capable   of   dis-
sipating   2.5   kilowatts.    The   cathode   is   a   thoriated
tungsten   filament.     Maximum   ratings   apply   up   to   30
megacycles.    Operation   up  to  50   megacycles  is   per-
missible   ot   reduced   ratings.

Eleclrica]:

}   Filament   Voltage

>   Filament   Current

}   Filament   Starting   Current

}   Filament   Cold   Resistance

}   Amplification   Factor,
Ec=-200V,   Ib=O.2A

)   Interelectrode   Capacitances
Grid-Plate
Grid-Filament
Plate-Filament

Mechanical:

}  Mounting   Position-
Vertical,   Anode   Down

t  Type  of  Cooling-Forced   Air
Maximum   Incoming

Air  Temperature

}   Required   Air  Flow  on   Anode
Plate   Dissipation

13.0   Volts

36   Amperes

72   Amperes

.040   Ohms

25

12.0  „„f
15.0  „„f

1.8   „„f

450C

(Kilowatts)           2.5          2.0          1.5

Air  Flow-Cubic
Feet   per   Min.150        120          90

Pressure-Inches
Water                     2.5         1.6        0.9

Maximum    Glass
Temperature

>  Net  Weight'
Approximate

Copyrighl   1950,   fed.ral  T.I®phono  af`d  Radio  Corporalion

1500    C

5'/I    Pounds



Maximum   Ra+ings   vs.   Opera+ing   Frequency
Frequency 30        50   Megacycles
Percentage of Maxi-

mum  Rated   Plate
Voltage  and
Plate  Input
Class  c-Telegraphy      loo       75   Per  cent

Maximum  Ratings  and  Typical  Operating  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER
AND   MODULATOR-CLASS   B

Maximum   Ralings,  Absolute   Values
DC   Plate   Voltage
Maximum  Signcil  DC  Plate  Current*
Maximum  Signcil   Plate  lnput*
Plate   Dissipalion*

Typical   Operation
(unless  ctherwis®  specified,  values  ore

DC   Plate   Voltage
DC   Grid   Voltage
Peak   A-F   Grid-to-Grid   Voltage
Zero  Signal  DC  Plate  Current
Maximum  Signcll   DC  Plate  Current
Effective   Load   Resistance,

Plate   to   Plate
Maximum   Signal   Driving   Power,

Approximate
Maximum   Signal   Power   Output,

Approximate

6,000   Volts
2.0   Amperes
6.0   Kilowatts
2.5   Kilowatrs

for lvvo  tubes)

5,000  Volts
-150  Volts
1,260   Volts

0.4   Amperes
2.25   Amperes

4'000  Ohms

175   Watts

7.2   Kilowatts
*Averoged  over any  audio-frequency cycle  of sine-wcive  form.

RADIO-FREQUENCY   POWER  AMPLIFIER-CLASS   a
(Carrier  conditions  per  lube  for  use  with  a  maximum

modulation  factor  of  \ .0]

Maximum   Rolings,  Absolule  ValLies
DC   Plate   Voltage
DC   Plate   Current
Pla'e   Input
Plcite   Dissipation

Typical   Operation
DC   Plate   Voltage
DC   Grid   Voltage
Peak   R-F   Grid   Voltage
DC   Plate   Current

6'000   Volts
1.5   Amperes

3.75   Kilowatts
2.5    Kilowcltts

6'000   Volts
-160  Volts

300   Volts
0.56   Amperes

DC   Grid   Current,   Approximate               0.0   Amperes
Driving   Power,   Approximate* *                  47   Watts
Power   Outpur,   Approximcite                           1    Kilowatt
`*Al  crest  of  audio-frequency  cycle  with  modulation  factor   of   1.0

PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

(Carrier  condilions  per  tube  for  use  with  a  maximum
modulalion  tac+or  of  I .0)

Maximum   Ratings,   Absolute   Values
DC   Plate   Voltage                                       5,000   Volts
DC  Grid   Voltage                                 -2,000  Volts
DC   Plate   Current                                                 1.5   Amperes
DC   Grid   Current                                                0.2   Amperes
Plate   Input                                                                7.5   Kilowatts
Plate   Dissipation                                                     1.6   Kilowatts

Typical   Operation
DC   Plate   Voltage
DC   Grid   Voltage
Peak   R-F   Grid   Voltage
DC   Plate   Current
DC   Grid   Current,   Approximate
Driving   Power,   Approximate
Power   Output,   Approximate

5,000  Volts
-800  Volts
1'370   Vol,s
0.74   Amperes
0.10   Amperes
130   Watts
2.7   Kilowatts

RADIO-I=REOuENCY   POWER   AMPLIFIER   AND
OSCILLATOR-CLASS   C   TELEGRAPHY

(Key-down  conditions  per  +ube  without  amplitude  modulc.lion)+

Maximum   Ratings,  Abso[ule  Values
DC   Plale   Voltage
DC   Grid   Voltage
DC   Plate   Current
DC   Grid   Current
Plate   Input
Plate   Dissipation

Typical   Operolion
DC   Plate   Voltclge
DC   Grid   Voltage
Peak   R-F   Grid   Voltage
DC   Plate   Current
DC   Grid   Current,   Approximate
Driving   Power,   Approximate

6,000   Volts
-2,000  Volts     .

2.0   Amperes
0.2   Amperes
12    Kilowcftts

2.5   Kilowatts

6,000   Volts
-800  Volts
1,510   Vol,s

1.4   Amperes
0.16   Amperes
225   Walls

Power   Output,   Approximate                          6   Kilowatts
tModulation  essenlially  negalive  may  be   used   if  the   positive   peak
of   the   envelope    does    not   exceed    115    per   cent   of   the   carrier
conditions.

RADIO  FREQUENCY  POWER  AMPLIFIER  AND

OSCILLATOR-PuLSED  OPERATION

Maximum   Ratings,  Absolute   Vcilues
DC   Plate   Voltage
DC   Grid   Voltage
Peak   Cathode   Current
Plate   Dissipalion±
Duty  Cycle
±Air  Flow=75  CFM

Typical   Operc.lion
DC  Plate  Voltage
DC  Grid  Voltage   (during  pulse)
DC  Plate  Current
DC Grid  Current
Duty  Cycle
Peak  Power  Output

17,500   Volts
-5,000  Volts

35   Amperes
1.2   Kilowatts

.03_0

15,500   Volts
-750  Volts

0.20   Amperes
.013   Amperes
.023

90   Kilowatts



From  raw  materials  lo  the  finished
product,  every  Federal  vacuum  Tube
is   checked   and   double-checked   lo
assure   the   ulmosl   in   eleclrica[   and
mechanical  perfection.

GENERAL  DATA

DESCRIPTION:

Federcil's   F-5771    is   a   three-electrode   tube   built  for
use   as   a   radio-frequency   amplifier,   oscillator,   or  a
Class  a  modulator.    The  clnode  is  water-cooled,  capa-
ble   of  dissipating   22.5   kilowatts.    The  cathode   is  a
thoriated   tungsten   filament.    The   design   of   the   ter-
minal   mount   connections   and   the   re-entrant   anode
minimizes  lead  inductance,  makes  the  tube  pcirticularly

suitable   for   high-frequency   applications   up   to   25
megacycles  at  full  ratings,  50  megacycles  at  reduced
ratings.

Eleclrical:

}   Filament voltage                            7.5   Volts

>   Filament current                            170    Amperes

)   Filclmenlstarting current         800   Amperes  max.

t   Filamentcold  Resistance      .0055   Ohms

}   Amplification  Factor,  at
lb  =  2.0 amps.,

Ec  =  -100volts

}   lnterelectrode  Capocitances
Grid-Plate
Grid-Filament
Plate-Filament

20

Mechanical:

}  Mounting  Position-
Vertical,  anode  down

}  Type  of  Cooling-
Water  and  Forced  Air

Water Flow on Anode
Maximum  Outgoing  Water

Temperature
Air  F:low   (lo  bulb  and  seals)

from  a  3-inch  diameter
nozzle

20   GPM

70®C

20   CFM
Maximum  Glass  Temperature    180°   C
Maximum  Seal  Temperature      165°   C

}   Net  Weight,  approximate 7   Pounds



Maximum  Ra+ings  vs.  Opera+ing  Frequency
Frequency
Percenloge  of  Maximum   Rated  Plale

Yolloge    and    Plate     Input
Class  8-
Class  C-Plole  Modulaled
Class  C-Unmoduloled

Max.   Plate  Voltage
Max.   Plate   lnpul

1.6              25           50   Megcicycles

loo              loo          75   Percent
loo              loo          75   Per cent

120

1  12.5

Maximum  Ratings  and  Typical  Operating  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER
a    AND   MODULATOR-CLASS   a

Maximum  Ratings, Absolute Values
DC  Plate  Voltage
Maximum  Signal  DC  Plate  Currentt
Maximum  Signal  Plate  lnputt
Plate  Dissipationt

12,500 Volts
5 Amperes

45 Kilowatts
' 22.5  Kilowatts

Typical  Operation
(unless   olherwise   specifiled,   volu®s   ore   tor   two   lub®s)

DC  Plate  Voltage

DC  Grid  Voltage
Peak  A-F  Grid-to-Grid  Voltage
Zero  Signal  DC  Plate  Current
Maximum  Signal  DC  Plate  Current
Effective  Load  Resistance,

Plate  to  Plate
Maximum  Signal  Driving

Power,  approximate
Maximum  Signal  Power

Output,  approximate

12,500 Volts
-600 Volts
I ,900 Volts

1.0 Amperes
6.4 Amperes

4,400 Ohms

430 Watts

55  Kilowatts

tAveraged   over   any  aLidio   frequency   cycle   of   sine-wave   form.

RADIO-FREQUENCY   POWER   AMPLIFIER-CLASS   a

(Carrier    conditions   per   tube   for   use   with   a   maximum

modulalion   taclor   of   I.0)

Maximum  Ralings,  Absolute  Values
DC  Plate  Voltage
DC  Plate  Current

Plate  Input

Plate  Dissipation

Typical  Operation
DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  approximate
Driving  Power,  approximale±
Power  Output,  approximate

12,500 Volts

4 Amperes
33  Kilowatts

22.5  Kilowatts

12,500 Volts
-625 Volts

625 Volts
2.4 Amperes

0 Amperes
1   Kilowatt

12  Kilowatts

±At   crest   of   ciudio-{requency  cycle   with   modulation   factor  of   1.0.

loo          75   Percent
loo          75   Percent

PLATE-MODULATED   RADIO-F:REOUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

(Carrier   conditions   per   tube   tor   use   with   a   maximum
modulolion   factor   ot   I.0)

Maximum  Ratings, Absolute Values
DC  Plate Voltage
DC  Grid  Voltage
DC  Plote  Current
DC  Grid  Current
Plate  Input
Plate  Dissipolion

Typical  Operalion
DC  Plate Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  approximate
Driving  Power,  approximate
Power Output,  approximate

10,000 Volts
-1,600 Volts

4 Amperes
0.8 Amperes
40  Kilowatts
15  Kilowatts

10'000 Volts
-840 Volts
1,440 Volts

3.8 Amperes
0.78 Amperes

1   Kilowatt
29  Kilowalts

RADIO-FREQUENCY   POWER   AMPLIFIER   AND
OSCILLATOR-CLASS   C  -TELEGRAPHY

(Key-dovvn   conditions   per   lube   wilhoul   omplilude   Modulation)H

Maximum  Rafings, Absolute Vallles
DC  Plate Voltage
DC  Grid  Voltage
DC  Plate  Current
DC  Grid  Current
Plate  Input
Plate  Dissipation

12,500       15,000*  Volts
-1,600    -1,600*  Volts

6                   6*  Amperes
0.8               0.8*  Amperes
60             67.5*  Kilowatts

22.5             22.5*  Kilowatts

Typical  Operation
DCplatevoltage   10,00012,500       15,000    Volts
DCGridvoltage   -770    -630       -9P0   Volts
Peak  R-F Grid

Voltage
DC  Plal.e  Current
DC  Grid  Current,

approximate
Driving  Power,

approximate
Power Output,

approximate

1,440      1,230          1,620    Volts
6           4.8               4.5    Amperes

0.77        0.75              0.8    Amperes

1                    1                   I.2     Kilowatts

40             44                53    Kilowatts

||Modulotion   essentially   negcitive   may   be   used   if   the   positive
peak   of  the   envelope  does   not   exceed   115   per  cent  of  carrier
conditions.
'These   ratings   apply   only   at  a   frequency  of   I,500   kilocycles

or   less.



Federal  tubes  of all  lypes are  in  se+
vice  around  the  world  .  .  .  delivering
the   high   calibre   performance   for
which  They  were  designed.
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Federal  vacuum  tubes  are  designed
for long  service life and  maintenance
of   original   characlerislics,   and   pro-
duced with  all  the care and  precision
of fine craftsmanship.
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Federal   Always  Has

Made    Beller    Tubes
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GENERAL   DATA

DESCRIPTION:

Federal's   F-5771    is   a   three-electrode   tube   built  for
use   as   a   radio-frequency   amplifier,   oscillator,   or   a
Class  a  modulator.   The  anode  is  water-cooled,  capa-
ble  of  dissipating   22.5   kilowatts.    The  cathode  is  a
thorioted   tungsten   filament.    The   design   of  the   ter-
minal   mount   connections   and   the   re-entrant   anode
minimizes  lead  inductcince,  mokes  the  tube  particularly

suitable   for   high-frequency   applications   up   to   25
megacycles  at  full  ratings,  50  megacycles  at  reduced
ratings.

From  raw  materials  lo  the  finished
producl,  every  Federal  vacuum  Tube
is   checked   and   double-checked   ro
assure   the   ulmosl   in   electrical   and
mechanical  perfeclion.

Elec'ri{al:

}   Filament Voltage                            7.5   Volts

>   Filament current                             170    Amperes

t   Filamentstartingcurrent         800   Amperes  max.

}   Filamentcold  Resistance      .0055   Ohms

}   Amplification  Factor,  ot
lb  =  2.0 amps.,

Ec  =  -100volts

}   lnterelectrode  Copacitances
Grid-Plclte
Grid-Filament

Plote-Filament

20

Mechanical:

}  Mounting  Position-
Vertical,  anode  down

>  Type  of  Cooling-
Water  and  Forced  Air

Water Flow on Anode
Maximum  Outgoing  Water

Temperature
Air  Flow   (to  bulb  and  seclls)

from  a  3-inch  diameter
nozzle

20   GPM

700C

20   CFM
Mclximum  Glass  Temperature    180°   C
Maximum  Seal  Tempercilure       165®   C

>   Net  weight,  approximate                          7   Pounds

Copyright   lo51,   Federal   Telephone   al`d   Radio   Carl)oration



Maximum  Ra+ing§  vs.  Opera+ihg  Frequency
Frequency
Percenlage  of  Maximum   Raled  Plale

Volloge    and    Plate    Input
Class  8-
Class   C-Plate  Modulaled
Cla§§   C-Unmodulaled

Max.   Plole  Volloge  -
Max.   Plate   Input

1.6             25           50  Megacycles

lco             loo         75   Per cent
loo             loo         75   Per cent

120               100          75   Percent
112.5           loo           75   Per cent

Maximum  Ratings  and  Typical  Operating  Condirions

AUD[O-I:REOUENCY   POWER   AMPLIFIER
AND   MODULATOR-CLASS   a

Maximum  Ratings, Absolute Values
DC  Plate  Voltage
Maximum  Signal  DC  Plate  Currentt

Maximum  Signal  Plate  lnputt
Plate  Dissipaliont

12,500 Volts

5 Amperes
45 Kilowatts

22.5  Kilowatts

Typical  Operation
(unless   olherwise   specifiled,  values  ore   tor  two  tubes)

DC  Plate  Voltage
DC  Grid  Voltage
Peak  A-F  Grid-to-Grid  Voltage
Zero  Signal  DC  Plate  Current
Maximum  Signal  DC  Plate  Current
Effective  Load  Resistance,

Plate to  Plate
Maximum  Signal  Driving

Power,  approximate
Maximum  Signal  Power

Output,  approximate

12,500 Volts
-600 Volts
1,900 Volts

1.0 Amperes

6.4 Amperes

4,400 Ohms

430 Watts

55  Ki[owcitts

tAveraged   over   ciny   audio   frequency   cycle   of   sine-wave   form.

RADIO-FREQUENCY   POWER   AMPLIFIER-CLASS   a

(Carrier   conditions   per   tube   for   use   with   a   maximum
modulation   factor   o{   I.0)

Maximum  Ratings,  Absolute  Values
DC  Plate  Voltage
DC  Plate  Current

Plate  Input

Plate  Dissipation

Typical  Operation
DC  Plate  Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  approximate
Driving  Power,  approximate±
Power  Oulpul,  approximate

12,500 Volts
4 Amperes

33  Kilowatts
22.5  Kilowatts

12,500 Volts
-625 Volts

625 Volts
2.4 Amperes

0 Amperes
1   Kilowatt

I 2  Kilowatts

±At  crest   of  audio-frequency  cycle   with   modulation   factor  of   I.0.

PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

(Carrier   conditions   per   tube   tor   use   with   a   maximum
modulolion   factor   ol   I.0)

Maximum  Ratings,  Absolute Vcilues
DC  Plate Voltage
DC  Grid  Voltage
DC  Plate  Cul.rent
DC  Grid  Current
Plate  Input
Plate  Dissipation

Typical  Operalion
DC  Plate Voltage
DC  Grid  Voltage
Peak  R-F  Grid  Voltage
DC  Plate  Current
DC  Grid  Current,  approximate
Driving  Power,  approximate
Power  Output,  approximate

10,000 Volts
-1,600 Volts

4 Amperes
0.8 Amperes
40  Kilowatts
15  Kilowc[tts

10,000 Volts
-840 Volts
1,440 Volts

3.8 Amperes
0.78 Amperes

1   Kilowatt
29  Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER   AND
OSCILLATOR-CLASS   C  -TELEGRAPHY

(Key-down   condilions   per   tube   wilhoul   amplilude   Modulation)H

Maximum  Ratings, Absolute Values
DC  Plate Voltage
DC Grid Voltage
DC  Plate Current
DC Grid  Current
Plate  Input
Plate  Dissipation

Typical  Operation
DC Plate Voltage
DC Grid Voltage
Peak  R-F  Grid

Voltage
DC  Plate Current
DC Grid  Current,

approximate
Driving  Power,

approximate
Power Output,

approximate

12,500       15,000*  Volts
-I,600   -1,600*  Volts

6                   6*  Amperes
0.8                0.8+  Amperes
60            67.5*  Kilowatts

22.5             22.5*  Kilowatts

10,00012,500       15,000    Volts
-770   -630      -990   Volts

1,440       1,230          1,620    Volts
6           4.8               4.5    Amperes

0.77        0.75              0.8    Amperes

1                     1                    1.2      Kilowatts

40             44                53    Kilowatts

flModulalion   essentially   negative   may   be   used   if   the   positive
peak  of  lhe  envelope  does   not  exceed   115  per  cent  of  carrier
condilions.

*These   rolings   apply   only  at  a   frequency  of   1,500   kilocycles

or   less.
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Federal  Tubes  of  all  Types  are  in  ser-
vice  around  the  world  .  .  .  delivering
The   high   calibre   performance   for
which  They  were  designed.
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Backed  by  years  of engineering  and
manufacturing  experience,  Federal
Tubes have consislenlly sel the world's
standards  of  performance  .ln  broad-
cast  service.
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Federal  vacuum  tubes  are  designed
for long service life and  maintenance
of   original   characteristics,   and   pro-
duced  with  all  the care and  precision
of fine craftsmanship.
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Federal   Always  Hcls

Made    Better    Tubes
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internal dimens ions ) .

The   K352  requil.es  magnetic   focusing  and  a  water.  cooled   focus  mount,
operating   fr.om   an  80   volt,   40   ampel.e,    supply   (max)   employed   for   this
pul.pose.     Forced-air  cooling  of  the  output  window,   which  is   of  low  loss
glass   construction,   is  requil.ed  and  water.  cooling   is  necessary  fol'  the
body  and  collector.

The  K352  is   suitable   for  use  with  linear  particle  acceleratol.S  and   Lj`
may  also  be   applied  to  high  power.  radar.s.

of  Characteristics
E le c t I` i c al

Cathode
Heater  Voltage
Heater  Curl.ent

Mechanical
Over'all  Length
Overall  Width
Output  Flange
Mounting  Position

ical  0 el.atin Conditions

Beam  Voltage   (Peak)

Beam  Current    (Peak)

Gain
Pulse  Length
Duty  Cycle

Output   Power   (Peak)
Output   Power    (Mean)

Indil.ectly  Heated,   Oxide   Coated
5                       V   Max.

ilo                    A  Max,

48.25   inches  Max.

13.4      inches   Max.

5-5/16   inches  diameter  with  8  holes
Vertical,   Cathode   down.

2.5   ysec

0 . 0015

6MW

9                                  kvIT
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GENERAL   DATA

DESCR]PT[oN:    ,ur.~_,`.`_=~      `                                                                .\\

Federal's  F-5918-A   is   a   three-electrode    +ube   designed

for  use  as  radio-frequency  amplifier,   oscillator,   or   Class

8    modu]ator.    The   anode   is    water-cooled,    capable  of
dissipa+itig    70    kilowat+s.      The    ca+hode    is   a   +horiated

+ungsten   filamen+.     Maximum     ra+ings    apply    up   to   22

megacycles.

Electl.ical:

}   Filament  Voltage

t   Filament  Curren+

}   Filament  Star+ing  Current

t   Filament  Cold  Resistance

}  Peak Cathode Current

>  Amplifica+ion  Factor,  a+
lb-2  amps.
Eb = -200 volts

}   lnterelectrode  Capacitances
Grid-Plate

Grid-Filament

Plate-Filament

Mechclnical:

}  Mounting  Posi+ion-
Vertical,  Anode  Down

}  Type of Cooling-Wa+er
Water  Flow  on  Anode

Maximum  Outgoing Water

Temperature

I  I    Volts

285  Amperes

1000   Amperes max.

.005  Ohms

loo  Amperes

37

34.5   prprf

75   4`„f

2.4   „prf

30   GPM

700C

Maximum  Glass  Temperature                     |5o°   C

}  Net weight,  approxima+e                                   25   Lbs.



The  F-5918-A  has  given  p/oven  ser-

vice   in   200  KW   plate   modulated

short-wave  transmitters.

Maximum   Ratings  and  Typical  Operating  Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER

AND   MODULATOR-CLASS   a

Maximum   Ratings,   Absolute  Values

DC  plate voltage                                           17,500 Volts

Maximum  signal  DC  plate  currentt              15  Amperes

Maximum  signal  plate  lnputt                        175  Kilowatts

Plate  Dissipationt                                                    70  Kilowatts

Typical   Opercilion
lunl®SS  olh®rwise  specifi.ed,  volues  ore  tor  lvyo  lubesl

DC  Plcite Voltage

DC Grid Voltage

Peak  A-F  Grid-to-Grid  Voltage

Zero Signal  DC  Plate Current

Maximum  Signal  DC  Plate Current

Effective  Load  Resistance,  Plcite

to  Plate

Max. Sig.  Driving  Power,  approx.

Max.  Sig.  Power Output,  approx.

14,000 Volts

-300 Volts

I,600 Volts

2  Amperes

16  Amperes

2,250 Ohms

1,500 Watts

150  Kilowatts

tAveraged  over any  audio  frequency  cycle  of  sine-wave  torn.

RADIO-FREQUENCY   POWER   AMPLIFIER-CLASS   B
ICorri®r  conditions  p.®r  lube  tor  use  wilh  a  maximum

modulolion   factor   o{   I.01

Maximum   Ralings,  Absolule  Values

DC  Plclle Voltage

DC  Plate Current

Plate  Input

Plate  Dissipation

Typical   Operation

DC  Plate Voltage

DC Grid Voltage

Peak  R-F Grid Voltage

DC  Plate Current

DC Grid Current

Driving  Power,  opproximate±

Power Output,  approximate

17,500 Volts

12  Amperes

100  Kilowatts

70  Kilowcllts

15,000 Vol,s

-375 Volts
500  Volt.s

4.9 Amperes

0.0 Amperes

77 0 W cltls
25  Kilowatts

*Al  crest  of  audio-frequency  cycle  wilh  modulalion  foclor  of  I.0.

Page    2    o'    6

PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMPLIFIER-CLASS   C   TELEPHONY

Icarrier  conditic.ns  I.er  tube  tor  use  with  a  maximum

modulalion   toctor   of   \.0)

Maximum   Ratings,   Absolule  Values

DC  Plate  Voltage

DC Grid Voltage

DC  Plate Current

DC  Grid  Current
Plate  Input

Plate  Dissipation

Typical   Operation

DC  Plate Voltage
DC Grid  Voltage
Peak  R-F Grid  Voltage

DC  Plate Current

DC Grid  Current

Driving  Power,  approximate
Power Output,  approximate

14'000 Volts
-3,000 Volts

12  Amperes

2 Amperes
165  Kilowatts

47  Kilowatts

14,000 Volts
-800 Volts
1,550 Volts

1 a Amperes
1.4  Amperes

2  Kilowatts

104  Kilowatts

RADIO-FREQUENCY   POWER   AMPLIFIER   AND

OSCILLATOR-CLASS   C   TELEGRAPHY
IKey-down  conditions  per  tube  without  omplilude   modulalion}T|

Maximum   Ratings,   Absolute  Values

DC  Plate  Voltage

DC Grid  Voltage
DC  Plate Current
DC  Grid  Current
Plate  Input

Plate  Dissipation

Typical   Operation

DC  Plate  Voltage

DC Grid  Voltage
Peak  R-F Grid  Voltage
DC  Plate Current
DC  Grid  Current,  approximate
Driving  Power,  approximate

17,500 Volts
-3,000 Vol,s

18  Amperes
2 Amperes

300  Kilowolls
70  Kilowotls

17,500 Volts
-1,000 Volts

1,960 Volts
13.8  Amperes

2 Amperes
3.6  KilowaHs

Power oulpul,  approximate                          180 Kilowatts

flModulolion    essentially   negative   may   be   used   if   the   positive
peak   of  the   envelope   does   nol  exceed   T15  per  cenl  of  carrier
condilions. u
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:'1
Federal  means  longer  tube  life,  finer

Type I
performance,   grealer   satisfaction,

I           ,`.OE®
•1

I.I greater  value  for  your  tube  dollar.
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Kovar-to-glass  seals  lhroughoul  and
heavy  wall  anode  conlribule  lo  the
electrical   and   mechanically   rugged
slruclure of the  F-5918-A
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GENERAL   DATA

DESCRIPTION:

Federal's   F-5919  is   a   +hree-electrode  tube  designed  for

use   as   radio-frequency   amplifier,   oscillator,   or   Class   8

modulator.    The   anode   is  forced   air-cooled.   capable  of

dissipating    35    kilowat+s.      The    cathode    is    a   +horia+ed

+ungsten    filament.     Maximum    ratings   apply   -up   to   22

megacycles.

Eleclrical:

}   Filament  Voltage

}  Filament  Curren+

t   Filamen+  Starting  Current

>   Filament  Cold  Resis+ance

}   Peak  Ca+hode  Current

>  Amplification  Fac+or,  at
lb-2  amps.

El,--200 volts

}   lnterelectrode Capacitances
Grid.Pla+e

Grid-Filament

Plate-Filamen+

Mechanical:

}  Moun+ing  Position-
Vertical,  Anode  Down

t  Type of Cooling-
Forced  Air

Air  Flow

Maximum  Incoming  Air
Temperature

I  I   Volts

285  Amperes

I,000  Amperes  max.

.005  Ohms

loo  Amperes

37

34.5  pr4tf

75 „„f
2.6  lJul

1800    CFM

450C
Maximum  Glass Temperature                  165° C

Copyright   1954,   Federal  Telepl`one  and   Radio  Company                  Page   1   of   6



The  F-5919  enables  single-ended
design   for   a   full   50   Kilowatt
Ou,pu,.

JVLaximum  Ratings and Typical Operating Condiliohs

AUDIO-l=REQUENCY   POWER   AMPLIFIER
AND  MODULATOR-CLASS   8

Maximum  Rarings, Abso[ule Values

DC  plate  Voltage
Maximum  Signal  DC  Plate  Currentt
Maximum  Signal  Plate  lnputt
Plate  Dissipa+iont

171500  Volts

14 Amperes
I 75  Kilowatts
35  Kilowatts

Typical  Operation

(Unless  otherwise  specified,  values  are  for  h^ro  +ubes)

DC  Pla+e Voltage
DC  Grid  Vol+age
Peak A-F Grid-to-Grid  Vol+age
Zero Signal  DC  Pla+e Current
Maximum  Signal  DC  Plate  Curren+
Effective  Load  Resistance,  Plate

to  Plate
Max.  Sig.  Driving  Power,  approx.
Max.  Sig.  Power Ou+put,  approx.

10'OcO  Vol+s
-220 Volts

820  Vol+s

0.6 Ampere
5.8 Amperes

3,600  Ohms
820 Watts

37  Kilowatts

tAverag®d  over  any  audio  frequency  cycle  of  sine-wave  form.

PLATE-MODULATED   RADIO-FREQUENCY   POWER
AMpl,lI=lER-CLASS   C   TELEPHONY

(Carrier  condi+ions  per  tube  for  use  with  a  maximum
modu[a+ion  fac+or  of   I.0)

Maximum  Ratings, Absolule Values

DC  Plate Voltage
DC  Grid  Voltage
DC  plate Current
DC  Grid  Current
Pla+e  Input

Plate  Dissipation

Page   2   of   6

I 4.000 Volts
-3,000 Volts

12 Amperes
2 Amperes

I 00  Kilowat+s

24 Kilowatts

®

Typical  Operation

DC  Pla+e Voltage
DC Grid  Voltage
Peak  R-F Grid Voltage
DC  Plate  Curren+
DC  Grid  Current
Driving  Power,  approx.
Power Output.  approx.

10'000      1lIO00Volts
-750     -900Vol+s
I,360         l[500Vo]ts

6.6            5.7 Amperes
0.9           0.9 Ampere
I.2              I.3  Kilowatts

50              50 Kilowat+s

RADIO-FREQUENCY   POWER   AMPLIFIER  AND
OSCILLATOR-CLASS   C   TELEGRAPHY

(Key-down  conditions  per  +ube  wi+hout  amplitud®  modulation)R

Maximum  Ratings, Absolute Values

DC  Plate Voltage
DC Grid  Voltage
DC  plate Current
DC Grid  Curren+
Plate  Input
Plate  Dissipa+ion

Typical  Operation

DC  Pla+e Voltage
DC Grid  Voltage
Peak  R-F Grid  Voltage
DC  Pla+e  Curren+
DC Grid  Current.  approximate
Driving  Power.  approximate
Power Ou+pu+,  approximate

17,500  Vol+s
-3.000 Volts

14 Amperes
2 Amperes

175  Kilowat+s

35  Kilowatts

I 01000  Volts
-I ,000 Volts

I,675  Volts
6.4 Amperes
I.I  Amperes
I .7  Kilowatts
50  Kilowa+ts

E¥a°kd:`fat#:eons::I::pa:'ydono°sg:t::eox::?db|°|5uSp°odr:font+h®ofp::jr+r:i::
conditions.



®

The    F15919    grid    is    especially
lrealed  for  unusually  high  heat
dissipation contributing To sl'abil-
iTy  in  operation.

GPID  CHARACTERISTICS
FEDEf]AL  TYPE   F-5919

POWE13  TRIODE

'234 56789
PLATE   KILOVOLTS
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Federal  means  longer  tube  life,  finer

performance,   greater  satisfaction,

greater  value  for  your  tube  dollar.

+200
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I{ovar=1o-glass   seals   Throughout
and heavy wall anode conTribuTe
To The electrical and mechanically
rugged  slrLlclure  of The  F-5919.
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Federal Always Has
Ivlade  Better  Tubes
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For   Maximum   Ratings,   Typical   Operating   Condi-
tions,  and  Character.islic  Curves,  refer  to  Catalog
Sheet  F-5680.   All  values  and  ratings  apply  with
the  exception  that the  F-5996  is  not  recommended
for  pulsed operation.

Federal`s  Type  F-5996  has  been  designed  lo  meet
the  rugged  operating  conditions of  industrial  heall
ing  equipmenl.

GENERAL   DATA

DESCRIPTION:

Federal's  Type  F-5996  is  a  +hree-electrode  +ube  designed

for   use   as   an   industrial   oscillator.    The   anode  is  forced

air-cooled.  capable  of  dissipating  2.5  kilowatts.   The  cath-

ode   is   a   thoriated   +ungsten   filamen+.    Maximum   ra+ings

apply up to  30  megacycles.

Electrical:

t   Filament Vol+age

}  Filament  Current
}   Filamen+ S+ar+ing  Curren+
}  Filament Cold  Resistance
}  Amplifica+ion  Factor,

Ec=-200 V,  Ib=0.2A
}   lnterelectrode  Capacitances

Grid-Plate
Grid-Filament
Plate-Filament

Mechanical:

}  Mounting  Position-
Ver+ical,  Anode  Down

}  Type of Cooling-Forced  Air
Maximum  Incoming

Air Temperature 450C

}   Required  Air Flow on  Anode
Pla+e  Dissipation

(Kilowat+s)                       2.5          2.0                I.5
Air Flow-ubic

Feet  per  Min.              150         120                90

Pressure-Inches
Water                            2.5         I.6             0.9

Maximum  Glass
Tempera+ure

Ne+  Weigh+I
Approxima+e

1500   C

5'/4   Pounds



.3,  MIN.

J      .38MAX.

FILAMENT  LUG  (2)

iA.!RoX       \



GENERAL   DATA
DESCRIPTION:

7hHeFFs-:r'v?:ebi¥::|e::sai'oisaandp°cwvi;r::#?cde:the:!gann:ddef::
forced   air   cooled,   capable   of   dissipating    10   kilowa+ts.
The  coaxial  stem  construction   minimizes   lead   inductance
and  provides  for  easy  insertion  in+o  coaxial  cylinder  type
circui+s,

Electrical:

t   Filament,  Thoriated  Tungsten:
Vol+age  (AC  or  DC)*
Current at  5  volts
Minimum  Heating  Time
Cold  Resistance

5.0  ±  5% Volts
115femc:::ess

0.0038  Ohm
>   Mu-Factor,  Grid  No.  2  +o  Grid

No.  I   for  plate  volts=2000,
grid  No.  2  volts= 1000,  and

„:rpe,::e,nat:rE:;c=r2odecapac:tances:
Grid  No.  I  to  Plate**
Grid  No.   I   +o  Filamen+
Plate  to  Filament**
Grid  No.  I  to  Grid  No.  2
Grid  No.  2  to  plate

10

Mechcinical:

>  Mounting  Position-

}M¥x:#:uC:''ofijaeTa:,n+L::#Pordown-5/8„
>   Maximum  Diameter                         6-13/32"

i i;:dTF:,:.:i:Connections             ine,:g#:eL:;at:i::
THROUGH   RADIATOR-The   spocifiod   flow  of  incoming   air

at   a   temperature   of  45°C   for   various   plate   dissipations,
as   indicated   in   the   +dbulati®n   below,   should   be   delivered

:;pijc:i:owne;f+trn°yu::I+tahgeesr.ddt:ha:Oar:rbsehf::fdaenndte:utrh::gra+dh,:
ator   a+   i+s   plate-contact-surface   end    (see   Outline   Draw-
ing).   Filament   power,   plate   power,   and   air   flow   may   be
removed   simul+aneously.
Percentage  of  Max.  Rated

Plate   Dissipation   for
Each  class  of  service      loo            80            60     percent

Minimum   Air   Flow                  350          270          200     cfm
Sta+ic   pressure                                  3             2.I              I.3      in.  of water

TO  GRID-No.  2  TERMINAL:

g:itde--Rion.g,i:terminal   End                    5o iin.     cfm
t  A  sufficient  quantity  of  the  air  tlow  to  the  radiator  should   bo

fh!::C|tesdte°#er:i:rep'da::s ennodt  :{c:::  t9hr:d;ge°C:fi:edte;T,funea.I   sO

TO   GRID-No.   I   TERMINAL
AND   FILAMENT  SEALS                   50min.      cfm

•EX:'m::::itijs'anmo:n:®cve°s'staargyetocapnro?:edoa::'j::I::f#:+i:gt!hee#

ment  starting   current.

''::ill,6:::,:3;nTa.:pt:f;:I,::i:i;I,:sshf::t,e:d:':in:qE|,s::e:n:?y,;s::..:n:|n:t:r.Nd::,I:

grid   No.   2.
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}  Incoming-Air  Tempera+ure                        45 Max.  °C
>   Radia+or Temperature (Measured

on+hecorea+endawayfr°m              [8oMax.°C

>  G|!ans:°Tme::gpearj:)ture   (A+  hottest  par+)      180 Max.  °C

Maximum  Ratings vs.  Operat\ing  Frequency

Fr®qLT®ncy

Max.  Permissible   Porcontag®
of  Max.  Rated  Plate  Voltage
and   Plo+a   Input:

Glass   8  Tolovision   Service

Class  C  Television  Service

Class  C  Telephony  Service,
plate-Modulated

Class  C  Telegraphy  and
FM  Telephony

30            220            Mc

Full  Ratings-54  to  216  Mc

Full  Ratings-54  to  216  tvlc

00             90            a/a

loo              ,0             %

>  Se:i,:::npt:r:tri:e:No.  I , Grid

No.  2,  and  Pla+e

}  Weigh+  (Approx.)

180 Max.  °C

15               Pounds

JVLaximum  Ratings  and  Typical  Operating  Conditions

P.F   POWER  AMPLIFIER-CLASS  a  TELEVISION   SERVICE
Syn(Cvhor,:::I::g:;:e¥:!e:r°endd'}:a:SatR:rd:u::,eus:'eostshe°rt*;slew:sS;a:?fi:e:fled

Maximum  CCSO Ratings, Absolute Values:

DC  Pla+e  Voltage
DC Grid-No. 2 (Screen) Voltage
DC  Plate  Current
Plate  Input

Grid-No.  2  Inpu+
Pla+e  Dissipation

Grid-No.  I  (Con+rol-Grid)
Dissipa+ion

54 to 216  Mc
6,000 Max. Volts
2,000 Max. Volts

4 Max. Amps
22,000 Max. Watts

400 Max. Watts
10,000 Max. Watts

300 Max. Watts

Typical  Operation  in  arid-Drive  Circuit:

Bandwidth`®of  8.5  Mc
DC  pla+e  vol+age                                          5800 Volts
DC  Grid-No.  2 Vol+age                        1200 Volts
DC  Grid-No.  I  Voltage                    -130 Volts
pe;;ate::;nr::d:¥e:L:.v:,Vo,tage:            235 ¥:#:

DC  Plate  Curren+:

3¥::i::]njE:nvge[ Level                          :::8 #:
DC Grid-No. 2 Current

(Pedestal  Level)                                    O.207 Amp

:rc;v:ei:i;:ei!:f:,:p:u:ir;r;np,p`r:xp,p:x)8;;:;:¥:TasTts

pO;:e::?;#L::tnv;frpepvreix.):

Page   2   of   6

12,000 Watts
6,800 Watts

E=

Typical  Operation  in  Cathode-Drive  Circuit:

Bandwidth®of  8.5  Mc
DC  Pla+e  Vol+age

Bgg:itdhTdT-a,.o-2Gvr:itige

peakNRE.tat:;t;:-e+a-Gr,d-
No.  I  Voltage:

§¥a:I::,njLz:::,Leye|
DC  Pla+e  Current:

i:::I::.n:I:nv:,Level
DC Grid-No. 2 Curren+

Dctpr:g=tri:.iY€'Lent(Approx.):

i:::i::,n;LZ:::,Level
Dr:y:e:r:!t::|n:L::nv?e:i:::I(Approx.):®

P°#e::?:::n?L::+#Pepvreix.):

5.885 Vol+s
885 Vol+s

85 Volts

330 Volts
260 Volts

3.45 Amps
2.60 Amps

0.152 Amp

0.405 Amp
0.220 Amp

I,3oo@Watts
700 Watts

12,000 Wet+s
6,800 Watts

BIAS-MODULATED   RF   POWER   AMPLIFIER-
CLASS   C   TELEVISION   SERVICE

Synchronizing-level  conditions  per  tube  unless  otherwise  specified

Maximum  CCSO Ratings,  Absolule Values:

DC  Plate  Voltage

::i;i+!e:g¥!1h,:(::c:ij:i,,Tog:igdi
g:it:Lnfi::2,nput

g:it:-D#sj.p:tiBinssipation

54 to  216  Mc
6,000  Max. Vol+s
2,000 Max. Vol+s

-I,000 Max. Vol+s

22,oo?M:::dymaLss
400 Max. Watts

10,000 Max. Watts
300 Max. Watts



a

GENERAL   DATA

DESCRIPTION:

The  F-6179  is  a  three-electrode  tube  designed  for  use  as

a  modulator.   The  anode  is  water-cooled  and  capable  of

dissipatinig  50  kilowatts.    The  ca+hode  is  a   pure  tungsten

filamen+.     Maximum    ra+ings    apply   for   audio-frequency

use  only.

Elec'l.ical:

}  Filament  Voltage

}   Filamen+  Curren+

}   Filament Starting  Current

}   Filament Cold  Resistance

27.2   Vol+s

196.5   Amperes

300  Amperes

.015   Ohms

}  Amplification  Factor,  at
Ec=-I,600  V       lb=3.OA            4.75

}  lnterelectrode  Capaci+ances
Grid-Plate

Grid-Filament

Plo+e-Filamen+

Mechanical:

}  Mounting  Posi+ion-
Vertical,  Anode  Down

}  Type  of Cooling-Water
Wa+er  Flow  on  Anode

Maximum  Outgoing

Water  Temperature

20  GPM

700C

Maximum  Glass  Tempera+ure                     |50°   C

}  Net  weight,  approximate                                    lo  Lbs.



Federal  always  has  made  I;rst-

quoli.ty   lubes,   and   the   record
goes back for more Than 40 years.

Maximum  Ratings and Typical  Operating Conditions

AUDIO-FREQUENCY   POWER   AMPLIFIER   AND

MODULATOR-CLASS   ABi

Maximum  Ratings, Absolute Values

DC  plate  voltage                                             15.000 Volts

Maximum  signal  DC  plate  currentt             lo Amperes

Maximum  signal  plate  lnputt                           120 Kilowatts

Plate  Dissipationt                                                      50  Kilowatts

Typical  Operation

(Unless  oth®rwiso   specified,   values  are   for  t`^ro  tubes)

DC  plate  voltage                                               12,000 Volts

DC  Grid  vol+age                                          ~2.boo Vol+s

Peak  A-F Grid  to  Grid  Voltage

Zero  Signal  DC  Pla+e  Curren+

Maximum  Signal  DC

Pla+e  Current

Effective  Load  Resistance

Plate  +o  Plate

Maximum  Signal  Driving  Power

Maximum  Signal  Power  Outpu+

5, I 60 Volts

I .8 Amperes

5.3 Amperes

5,000 Ohms

0 Watts

40 Kilowatts

For   Characlerislic   Curves   refer   to   Federal   Type
F-'25-A.

tAveraged  over  any  audio-frequency  cycle  of  siine-wave  form.



®
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Type  F16166  features  high  teml

peralure  gettering  action  that
protects  against  momehTary
overloads.

Typical  Operation   in  Grid-Drive  Circuit:

BandwidtH©of  8.5  Mc
DC  Plate  Voltage
DC Grid-No. 2 Voltage
DC Grid-No.  I  Vol+age:

i:::i::,njLZ:::,Level
Whi+e  Level

Peak  RF  Grid-No.  I  Voltage
DC  Plate  Current:

Synchronizing  Level
Pedestal  Level

DC Grid-No. 2 Current

DCsySP::h!:tgj!n.:f[?|!eTent(Approx.):

Pedestal  Level
Dr§Yyenrc::owne;:jn°gutLpe:+e!APpr°Xo)®

po;yenrc9r:'n?zuitn!ALpe%ix.):

Pedestal  Level

5,800 Volts
I,200 Volts

- I 30 Volts
-195 Vohs
-350 Volts

375 Volts

3.45 Amps
2.42 Amps

0.148 Amp

0.350 Amp
0.190 Amp

800©,WaTTs

I 2,000 Watts
6,800 Watts

PLATE-MODULATED   RF   POWER   AMPLIFIER-
CLASS   C   TELEPHONY

Carrier  conditlons  per  tube  for  use  with  a
maximum   modulation   factor   of   I.0

Maximum CCSO'Ratings, Absolute Values:©

DC  Pla+e  Vol+age
DC Grid-No. 2 (Screen) Voltage
DC Grid-No.  I  (Control-Grid)

Voltage
DC  Plate  Current
DC Grid'-No.  I  Current

g:itdeLn£:: 2  ,nput
Plate  Dissipation

5,000 Max. Volts
2,000 Max. Volts

-I,000 Max. Volts
2 Max. Amps

0.6 Max. Amp
I 0.000 Max. Wa+ts

270 Max. Watts
6,600 Max. Wat+s

Typical  Operation   in  Grid-Drive  Circuit:

Up  'o  30  Mc
DC  plate  voltage                                       4,700 Volts

::i#,:+:e:d:,#::x:!g®
Peak  RF Grid-No.  I  Voltage
DC  Pla+e  Current
DC  Grid-No.  2  Curren+

;oF:e;:rgoF;NL:i;tpF:u:ror#foEirox.)

800 Volts
-280 Volts

485 Volts
I.56 Amps

0.217 Amp
oi386Twatts

5.500 Waf+s

RF   POWER   AMPLIFIER   &   OSCILLATOR-
CLASS  C  TELECRAPHY®and

RF  POWER  AMPLIFIER-CLASS  C  FM  TELEPHONY

Maximum CCSO Ratings, Absolute Values:®

DC  Plate  Voltage

B8::i!=N:..i((scc:::.n!,log:.:di
Voltage

DC  Pla+e  Current
DC Grid-No.  I  Curren+

g#+nfi:: 2 ,nput
Pla+e  Dissipation

6,600 Max. Volts
2']000 Max. Vofrs

-I,000 Max. Vol+s

2.75 Max. Amps
0.6 Max. Amp

18,000 Max. Wet+s
400 Max. Watts

10,000 Max. Wa+ts

Typical  Operation  in  Grid-Drive  Circuit:

DC  Plate  Voltage

Egg:ig=N:..i%T+aaggee8
Peak  RF Grid-No.  I  Voltage
DC  plate  Curren+
DC Grid-No. 2 Current
DC Grid-No.  I  Current

At  216  Mc
5,800       5,800  Vol+s
I,2001,200   Volts
-130     -175  Volts

230          370  Volts
I.8            2.6  Amps
0.10.267Amp

(Approx.)

p::::3ouy;Lti#o(xipprox.,©3o6b®o.;336,mwpatts6.000      9,000  Watts

®NOTESContinuous   Commercial   service.

®  fa°nTepu::fy.between   half-Power  Points  and   based  on  tube  output  capaci.

©!!6::v:::r'|}:hoe;rts;;ij:€e:,I;;Sgi:eyu!i;re:6::a:i;i;;g:n:P:ij::tj:i,a?r;a;¥S;;ii:fnna::n;3:iicnc:e:i:,;°':!tae!°;h#;jn:

©   #i:'nvgai|':e;nc|udes  7oo  watts  of  rf  circuit  loss  at  216  MC.

®¥s°?n:di:::;::dt:u:n:de}rso(r9;)|autj:egirtc°u|;.uPTph'®y:urpveer'°s§t§ae;:r!h:'u',Cdu'tb:°Sds::ig:::

©
®
®

This   value   includes   300   watts   of   rf   circuit   lo§s   at   216   Mc,   and   900   watts
added  to   plato  circuit.
Tqhuees:cireas:'ns::hM°:dx,i°urm°R:i#t°Snv:.PFtr°eq3u°en¥;:Tfa°br,er.at'ngsath'gherfre-

Obtained   preferably  from  a  separate  source.

®  :nbdta±ffo.::ftf°fi::dy bf,ra°sT   a   combination  of  365-ohm   grid-No.   I   resistor

®   This  value  includes  sO  watts  of  rf  circui+  loss  at  30   Mc.

®t:¥;:t°,:,|yc::€:tjpvnos£:ryt£:°u§We'ih?,utthaemB'::¥ti;omp°odauk'a:{°:heMa°uddu:'oa.tfjr°.n.

quency   envelope   does   not  exceed   115®/o   of  the  carrier  conditions.

?:,ttaa!::dwptLef:ravbJrtafgr:md,:,dse.r?a;a.teth::::Che'a°rsei::smr:!iestop,I.at;-Sgep,?:%
®

is;#!e;:dce{i;I;:h;Si:n:ts::;,;ds;:a;i;!n¢e3:iv::g*ia!:agtj:i:o°ifr:t:iefuns;::icb::r:S!a°£P!:8:3C!v:o',:ts::iin::::::

8:hr:::;::Cu:emf,;n:cnT:td{:I:e:;;e::::i::fyr:r:::GNU::,'osrses!st°r'dycath°d"esistor,
®   This   value   includes   675   watts   of   rf  circuit   loss.
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Thal  Federal  tubes virtually  sell
Themselves  by  Their  performl
Once,  is  a  tribul.e lo the  product
and l'he manufacturer.

Averclge Constant-CurrenT Characteristics of
Federal  Type  F-6166  Power Tetrode

Page   4   of   6
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Federal's name on a tube signifies
flie  best  in  design,  engineering,
materials, components and crafts-~
manship.

Average Consrant-Current Characteristics of
Federal  Type  F-6166  Power TeTrode
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One  of  I'he  first  To  mahufacrure

power Tubes, Federal experience
goes back To The earliest days of
The ihduslry.

OUTLINE
F- 6 I 6 6

*With   the   cylindrical   surfaces   of  the   Pla+a   Ring.   Grid-No.  2  Terminal,   Grid-No.   I   Terminal,   and   File-

ment  Terminals  clean,   smooth,   and  free  of  burrs.  +he  tube  will   enter  a   gauge  as  shown   in  Sketch   Gi.
Proper  entry  of  +he  +ube  in  the  gauge  is  obtained  when  the  Plate  Ring  is entirely engaged  by  hole  HL.

FF

TERMINAL
CONNECTIONS
F:   FILAMENT   POST

Gi:   GRID-No.   I   TERMINAL
(Adjacent  to

Filament   Posts)

G2:   GRID-No.  2  TERMINAL
(Between   Grid-No.   I

T®rminal   and
Grid-No.   2   T®rminal)

P:   PLATE  TERMINAL
(Ring   of   Radiator)

The  four  cylindrical   holes   Hi,   H2,   H3,   and   H4  have  axes  coincident  wi+him  0.001''.  The
holes  H5  and   H6  have  axes  parallel  to  the  axes  of  Hi,   H2,   H3,  and   H4  within  0°   ±  2".
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GENERAL   DATA

DESCRIPTION:

Federal's  Type  F-6366  is  a  +hree-elec+rode  +ube  designed
for   use   as   an   industrial   oscillator.     The   rela+ively   wide
spacing   between   +he   elemen+s,   and   +he   lack   of   in+ernal
insulators    make    this   +ype   tube    especially   sui+able    for

indus+rial   app[ica+ions.    The   anode  is   air-cooled.   capable

of   dissipating   3   kilowa+ts.    The   cathode   is   a   +horiated
+ungs+en  filament.   Maximum  ratings  apply  up  to  30  meg-

acycles.    Operation   up  +o   50   megacycles   is   permissible
a+  reduced  ratings.

Elect.rical:

t   Filament  Vol+age

}   Filamen+  Curren+

}   Amplifica+ion  Fac+or,
Ec = - 200 V, lb = 0.2A

}  Interelectrode  Capacitances
Grid-Plate
Grid-Filamen+
Pla+e-Filament

Mechanical:

}  Moun+ing  Position -
Vertical,  Anode  Down

)  Type of Cooling - Forced Air
Maximum  Incoming

Air Temperature

}   Required  Air Flow on Anode

I  I    Volts

29  Amperes

25

13    prprf

14.5    4`quf

I.7   prprf

450C

1

Plate  Dissipation

(Kilowatts)                    3           2.4            I.8

Air Flow -Cubic
Feet  per  Min.        190          125            75

Pressure -Inches
Water                     I.21         0.58        0.26

Maximum  Class
Tempera+ure

Net Weight,
Approximate

1500   C

5'/4   Pounds



Maximum  Ratings  vs.  Operating  Frequency

Frequency

Permc::taRgaete°df#aatxj-

Voltage  and

gFatses':pitTe,egraphy

30          50  Megacycles

loo          75   Per  Gen+

Jvtaximum  Ratings  and  Typical  Operating  Conditions

RADIO-FREQUENCY   POWER   AMPLIFIER  AND                      Typical  Operation
OSCILLATOR-CLASS   C   TELEGRAPHY

(Key-down  conditions   per  tube  without  amplitude   modulation)i

Maximum  Ratings,  Absolute  Values

DC  pla+e  vol+age                                                5,500  Volts

DC Grid voltage                                     -I ,500  Vol+s

DC  pla+e current                                                   I.3   Amperes

DC Grid  curren+                                                0.15   Amperes

Pla+e  lnpu+                                                                           7   Kilowatts

Pla+e  Dissipation                                                              3   Kilowa+ts

DC  Plate Voltage

DC Grid Voltage

Peak  R-F Grid  Voltage

DC Plate Current

DC Grid Current,
Approximate

Driving  Power,  Approximate

Power Outpu+,  Approximate

4,500        5,000   Vol+s
-500    -600  Volts

I,loo         I,300  Volts

I.0              I.2   Amperes

0.12           0.13   Amperes

120             160  War+s

3                 4   Kilowa+ts

tModulation  essentially  negative  may  be  used  if  tlle  positive  peak  of  the
envelope  does  not  exceed   115  per  cent  of  the  carrier  conditions.



A

High   efficiency   rcldiaTor   allows

reduced  blower  cost  in  new

eqilipmenT  design.

PLATE  CHARACTERISTICS
FEDERAL TYPE  6366

POWER   TRIODE

345
PLATE   KILOVOLTS

67

GRID  CHARACTERISTICS
FEDEF`AL TYPE  6366

POWER   TRIODE

246
PLATE  Kiiovoirs
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GENERAL   DATA

DESCRIPTION:

Federal.s  Type  F-6367  is  a  three-electrode  tube  designed

for  use  as  a  modulator,  amplifier  and  oscilla+or.   The  rela-

tively  wide   spacing   between  the  elements,   and   +he   lack

of  in+ernal  insula+ors   make  this  type  +ube  especially  sui+-

able  for  industrial  applications.   The  anode  is  air-cooled,

capable  of  dissipating  3  kilowa+ts.   The  ca+hode  is  a  +hor-

ia+ed   +ungs+en   filament.     Maximum   ra+ings.  apply   up   +a

30  megacycles.    Operation  up  +o  50  megacycles  is  per-

missible  a+  reduced  ratings.

Electrical:

}   Filament  Vol+age

}   Filamen+  Current

}   Amplifica+ion  Factor,
Ec = - 200 V, lb = 0.2A

}   ln+erelec+rode  Capaci+ances
Grid-Plate
Grid-Filament
Plate-Filament

Mechanical:

}  Mounting  Position -
Ver+ical

}  Type  of Cooling - Forced  Air
Maximum  Incoming

Air Temperature

}   Required  Air Flow on  Anode

13.0   Volts

36  Amperes

25

14.7   „4tf

14.5   4L„f

I.7    4`prf

450C

Plate  Dissipation

(Kilowa+ts)                      3            2.4             I.8

Air Flow -Cubic
Feet  per  Min.        190           125             75

Pressure -Inches
Water                     I.21         0.58        0.26

Maximum  Glass
Temperature

'  Ne+ Weigh,,
Approxima+e

1500   C

51/4   Pounds



Maximum  Ratings  vs.  Operaring  Frequency

Frequency

peLc::+aRga:eodfpYa%i-

Voltage and

!Fatses]:P±Telegraphy

30          50  Megacycles

loo          75   Per  cen+

JVLaximum  Ratings  and  Typical  Operating  Conditions

AUDIO-I=REQUENCY   POWER   AMPLIFIER

AND  MODULATOR-CLASS   a

Maximum  Ralings,  Absolute  Values

DC  Pla+e Voltage
Maximum  S.ignal  DC  Plate  Curren+*
Maximum  Signal  Pla+e  [nput*

Plate  Dissipati.on*

6,200  Volts
2.0  Amperes
6.0   Kilowatts

3   Kilowatts

Typical  Operation

(Unless  otllerwise  specified.   values  are  for  two  tubes)

DC Plate Voltage
DC Grid Vol+age
Peak A-F Grid-to-Grid  Vol+age
Zero Signal  DC  Pla+e Current
Maximum Signal  DC  Plate Current
Effective  Load  Resis+ance,

Plate to  Pla+e
Maximum  Signal  Driving  Power.

Approxima+e
Maximum  S\ignal  Power Output.

Approximate

5,000  Volts
-150  Volts

I.260   Volts.

0.4  Amperes
2.25  Amperes

4'000  Ohms

175  Watts

7.2   Kiilowatts
*Averaged  over  any  audio-frequency  cycle  of  Sine-wave  form.

RADIO-I:REOUENCY   POWER   AMPLIFIER-CLASS   8

(Carrier  conditions  per  tube  for  lise  with  a  maximum
modulation  factor  of  I.a)

Maximum  Rcitings,  Absolute  Values

DC  Pla+e  Voltage
DC  Plate  Curren+
Plate  Input
Pla+e  Dissipation

Typical  Operation

DC  Pla+e  Vol+age
DC Grid Voltage
Peak  R-F  Grid  Vol+age
DC  Plate Current
DC Grid  Curren+,  Approximate
Driving  Power,  Approximate**
Power Output,  Approximate

6,ZOO   Vo]+s

I.5  Amperes
4.5   Kilowatts

3   Kilowatts

6,000  Volts
-160  Volts

300  Vol+s

0.56  Amperes
0.0  Amperes
47  Watts

I   Kilowatt
**At  crest  of  audio-frequency  cycle  with   modulation  factor  of   I.0

Page   2   ®'   6

PLATE-MODULATED   RADIO-l=REOUENCY   POWER
AMPLII:lER-CLASS   C   TELEPHONY

(Carrier  conditions  per  tube  for  use  with  a   maximum
modulation  factor  of   I.0)

Maximum  Ratings,  Absolute  Values

DC  Pla+e Voltage
DC Grid Vol+age
DC  Plate Current
DC Grid Current
Plate  Input
Plate  Dissipation

Typical  Operqlion

DC  Plate Voltage
DC Grid Voltage
Peak  R-F Grid  Vol+age
DC  Plate Curren+
DC Grid Current, Approx.imate
Driving  Power,  Approximate
Power Output.  Approxima+e

5,000  Vol,s
-1'500  Volts

I.5  Amperes
0.2  Amperes
7.5   Kilowatts

2   KilowaHs

5,000  Volts
- 800  Vol+s

I,370  Volts
0.74  Amperes
0.10  Amperes
130  Watts
2.7   Kilowat+s

RADIO-FREQUENCY   POWER   AMPLIFIER   AND
OSCILLATOR -CLASS   C   TELEGRAPHY

(Key-down  conditions  per  tube  without  amplitude  modulation)i

Maximum  Ratings,  Absolute Values

DC Plate Voltage
DC Grid Voltage
DC  Plate Curren+
DC Grid Current
Plate  Input
Plate  Dissipa+ion

Typical  Operation

DC  Pla+e Vol+age
DC Grid  Vol+age
Peak  R-F Grid Vol+age
DC  Plate Curren+
DC Grid Current, Ap.proximate
Driving  Power,  Approximate
Power Output.  Approximate

6.ZOO   Volts
- I,500  Volts

2.0  Amperes
0.2  Amperes
12   Kilowatts
3   Kilowa+ts

6,000  Vol+s
- 800  Volts

11510   Vol+s

I.4  Amperes
0.16  Amperes
225  Lwatts

6   Kilowatts

tModulation  es§entially  negative  may  be  used  if  the  positive  peak  of  the
env®Iope  does  not  exceed   115  per  cent  of  the  carrier  conditions.
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a
Kovar   grid   and   filament   seals

c]nd   Helical   Type   filament   conl

Tribute   To   rugged   Tube   design.

TEPMINAL  AF}RANGEMENTS

I    =    GF3ID   -BLACK
2  =   FIL.      -  YELLOW
3   =   GF3ID   -  BLACK
4  =   C.T.     -  RED
5   =   GRID   -  BLACK
6  =   FIL.     -  YELLOW

OUTLINE
F-6367

i WIDE   FLEX.  COPPEF}
LEAD   6"  LONG
2  0N  EACH
TERMINAL
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F-6398
poma  TRIODE

DESCRIFTION

The  F-6398  is  a  three-electrode  tube  designed  and  mnutactured  by the
Vacuum Tube  Department  of  the  I  I  & T  Components  Divlslon for use  as  a
radio  frequency anpllfier,  oscll]ator,  or Chsg 8 modulator.    The  anode
is  water  cooled,  capable  of  dls81pating  225  kilcmatts.    The  cathode  is
a  thoriated  tungsten fllanent.    mxirmm ratlng8  apply up  to  22 negacycle8.

EIECTRICAL

Filenent  Voltage
FihatDent  Current
Filament  Starting Current
Axpliflcatlon Factor

Ec  =  -aco  volts;    Ib  =  5  axpere8
Inter-electrode  Capac ltances

Grid-phate
Grid-Filament
Plate-Filament

MECHNICAI.

Mounting  Position
Type  of  Cooling
Maxinun Outgoing Water Deinperature
Water  Flow

Speclfled Water flow "8t  8talt upon
application  of any voltages  and  nay
be  removed  si"1taneously with fi]anent
and  plate  power.

Air Flow
To  air  tDanifold
To  fl]ament  8ealg

Cooling air to  Start with the  application
of  any voltages  and  may  be  removed
Bi"1taneouely irith filament and plate  pover.

mximm Gha8B  Texpera,tulle
Net  Weight

405Ill
f*++i-*-A;T;"i.-ii

a_

l z+  -

15,5  volts
4cO  adperes

loco  uex.  atzpere8

21

125  Lluf
lto tlrf

h  uLlf

Vertical,  anode  down
Water and  Forced Air

70OC
to gpr

3cO  cfm  tnln.
to cftn tin,

ro®c
65  pounds,  approx.

COMPONENTS    DIYISION
INTERNATIONAL   TE:LEPHONE   AND   TELEGRAPH   COFipoRATION
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F-6598
pOwER  mloDE

E#F=Tr¥ndEi=]fe-F¥tuQF%rpu¥vi¥bFtEELri=[JriAse=::±-E::=¥orofL.o)
mxlMUM  RATIREs,  ABsOL[rm  vALUEs

Duo  plate  Voltage
Dno  Grid  Voltage
Dno  Plate  Current
Duo  Grid  Current
Plate Iqut
Plate  Dissipation

TYPICAL  OPERATION

Duo  Plate  Voltage
Dug  Grid  Voltage
Peak R-F Grid  Voltage
Peak R-F  Plate  Voltage
Duo  P]ate  Current
Dno  Grid  Current,  approx.
Driving  Power,  approx.
Power  output,  approx.

A+JDlo-FREQlrmcr  powER  AMPI±Erm  Arm  xpP{IIATon . T  q|ASS  P

MAXIMUM  RATINGS,   ABSOIAJTE  VALUES

Dno  Phate  voltage
bfaxiunm Signal Dno  Plate  Cunrent*
DfaximLm  Signal  Plate  Input*
Plate  Dissipation*

TyplcAL  OrmATION
(Unless  otherwise  specified,  values  are  for  two  tubes)

D-C  Plate  Voltage
D-C  Grid  Voltage
Peak A-F Grid-tonlrid  Voltage
Zero  SignaLI  D-C  PlaLte  Cur.rent
lfaxirmrm Sigml D-C  Plate  Current
Effective  Load Re8i8tance  Pinte-to-Phte
ELximm Signal Driving  Povel.,  approx.
rfuximrm Sigml  Poser  Output,  approx.

*Averaged  over  any audio  frequency  cycle
of  Sine-irave  fom.

20  kilovolt8
-4 kilovolts

17 kilovolts
-2.5  kilovolts
3.55  kilovolts

lh  kilovoltB
16  atnpere8

2.2  axperes
7.9  kilomatt8
2cO  kilomatts

25  Hlovolts
cO  atxperes

500  kilowatts225 H1-tts

18  kllov.olts
-83o  volts
3320  volts

4  aqpere8
38  axperes

1065  ohms
4500 ratts
480 kilcmatts
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E£§;S:=g=#t-¥ult}E#TAx)AFPIE£E±4!FgF-oIA8§.g±
MAXIMJM  RATINGS,   ABSOIIJRE  WARES

I)-C  Plate  Voltage
D-C  Grid  Voltage
D-C  P]ate  Current
D-a  Grid  Current
Plate  Input
Plate  DiBelpatlon

TYPICAL  OPERATIOH

D-C  Plate  Voltage
DOC  Grid  Voltage
Peak R-F Grid  VOItnge
Dno  Plate  Current
D-C  Grid  Current,  approx.
Driving  Power,  approx.
Power  out,  approx.

84Dlo_FREQtpr.„pquE_..A]E±EREAmocelLI.ApoR-_pulmoF"H_oE

MAxlMUM  RATINGs,   ABsOI.trm  vALREs

D-a  Plate  Voltage
D-C  Grid  Voltage
Peak  Cathode  Current
Plate  Dis8ipatlon
Pulse  I.ength
Duty  Cycle

TYPICAL  OPERATION

D-C  Plate  Voltage
D-C  Grid  Voltage
D-C  Plate  Current
D-a  Grid  Current
Pea.k  Power  Output

(during  ml8e)
(during  FulBe)

I+05Ill

F-6398
powm mlonB

25 Hlovolt.-4 Hlovolt.
25 apere.
5  enpere.

5cO Hloratt.
225 Hlcvett.

18 kllovolt.
-2.3 kllovolt.
3.6 kllovolt.
24 apere8

3.6 aapere.
11 kilomattl

325 Hlcuett.

30  kllovolt8-8 Hlovolt8
too  atxpereB
225  kllovettB
Oho  Becondg
.03

25  kilovoltB
-5  kllovolt®
75  aupere8
10  a,tppereB

13cO  kllcrmtt8

COMPONENTS    I)IYISION
INTERNATIONAL   TELEPHONE   AND   TELEGRAPH   COF{POFiATION

E  W      I   E   R   S   E   Y



F-6398
POWER  TRIODE

MODUIATOR  TUBE   -   PUI,SED OPERATION
Switch  Tube  Appllcation®

RAXIMUM  RETIRES,   ABSOIAHE  VAIRES

D-C  PLete  Voltage
Peak Pogltive  Voltage  (Inltantaneou.)
Dno  Grid  Voltage
Peak  Pogitlve  Grid  VoltaLge
Pulse  Plate  Current
Pulge  Grid  Current
Pulse  Cathode  Current
Grid  I)i8.1potlon
Duty Factor
pulse  Length

TYPICAI.  OPERATION

D-a  Plate  Voltage
Pulse  Plate  Current
D-a  Grid  Voltage
Pulse  Grid  Current
Pul.e  PoBltlve  Grid  Voltage
Duty Fdetor
ml.e  Length
Plate  output Voltage

rmege  rating. apply only under elevated
fllatrent  texperatunee  -  Ef  =  16.75  v.

65  uex.  kilovolt.
70 mx.  kilovolta-8 -.  kilovolt®
8 u".  kllov.olts

"450 Beg.  apere.
"250 8". apere®
ng50  qex.  axpere8

6 tnax.  Hlovett.
cO2 -x,

15  qex®   Lisec.

50  kllovoltB
300 apere8-4  kllovoltB
90  axperes
3 kilovolt8

.col
10  LJgec .
th kilovolts

-4-
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`®ENERAL   DATA

DESCRIPTION:

Federal's  Type  F-6399  is  a  +hree-electrode  +ube  designed

for   use    as   an   industrial   oscillator.     The   relatively   wide

spacing   between   +he   elements,   and   +he   lack   of   internal

insulators    make    +his    type    +ube    especially    sui+able    for

industrial   applications.    The   anode   is   water-cooled   with

an   integral   wa+er   iacket,   capable   of   dissipating   6   kilo-

watts.     The    cathode    is    a   thoriated    tungs+en    filamen+.

Maximum  ratings  apply  up  +o  30  megacycles.   Operation

up  to  50  megacycles  is  permissible  at  reduced  ratings.

Electrical:

>   Filamen+  Voltage*

}   Filament  Current

}   Amplifica+ion  Fac+or,

El.--200 V.  I,,-0.2A

}  Interelectrode  Capacitances

Grid-Plate

Grid-Filament

plate-Filament

I  I   Volts

29  Amperes

*Full   rated   voltage  may  be  safely  applied  to  the  cold  filament.

Mechanical:

}   Moun+ing  Position-
Ver+ical,  Anode  Down

}  Type  of Cooling-Water
Wa+er  Flow

Max.  Outgoing  wa+er
Tempera+ure

Maximum  Glass
Temperature

'  Net  Weight,
Approxima+e

3.5  GPM

700C

1500  C

I '/4  Pounds
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Maximum   Ratings  vs.  Operating  Freqilency

Frequency

Percentage  of  Maximum

Ra+ed  Pla+e  Voltage

and  Plate  Input

Class C -Telegraphy

30          50  Megacycles

loo          75   Per  cen+

JVLaximum  Ratings and  Typical  Operating Condil'iohs

RADIO-FREQUENCY   POWER   AMPLII=lER   AND

OSCILLATOR-CLASS   C   TELEGRAPHY

(Key-down  conditions  per  tube  without  amplitude  modulation)t

Maximum  Ratings, Absolute Values

DC  Plate  Vol+age

DC Grid  Voltage

DC  Plo+e  Current

DC Grid  Current

plate  Input

Plate  Dissipa+ion

Page   2   of  4

6,ZOO  Volts

-I,500 Volts

I .5  Amps.

0. , 6 Amps.

9KW

6KW

Typical  Operation

DC  plate Vol+age

DC  Grid  Voltage

Peak  R-F Grid  Vol+age

DC  Pla+e Current

DC Grid  Current,
Approximate

Driving  Power,
Approxima+e

Power Output.
Approxima+e

4.500      5,000      6,000Volts
-500   -600   -800 Volts
I,loo        I.300       I.500Volts

.0            ,.2            ,.4  Amps.

0.12          0.13          0.15Amps.

120           160          210  Watts

3              4             6KW

:nMv:fouJ:t'::e:S:eo?tjeaJ¢yo*eg]i!!Ypeerm::ntbeofui:::fa::::rpc°::ntix;:opn::k°fthe
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1

Integral  water  jacket  incorporal
ted  in  the  Tube  design.

PLATE   CHARACTERISTICS
FEDERAL TYPE  F-6399

POWEf]  TRIODE

45
PLATE   KILOVOLTS

67

GRID  CHARACTERISTICS
FEDERAL TYPE  F-6399

POWER  TRloDE



Grid and Filament leads attached
for  convenience  of  equipment
designers.
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GENERAL   DATA

DESCRIPTION:

Federal's  Type  F-6400  is  a  +hree-electrode  +ube  designed

for  use  as  a  modulator,   R-F  amplifier  and  oscilla+or.   The

tube  has  an  integral  water  jacket  and  is  capable  of  dis-

sipating  6  KW during  continuous commercial service.   The

ca+hode  is  a  thoriated  tungs+en  filamen+.    Maximum  rat-

ings   apply   up   to   30   megacycles.    Operation   up  +a   50

megacycles   is   permissible   at   reduced   ra+ings.

Eleclrical:

)   Filamen+  Voltage

}  Filament Current

)  Amplifica+ion  Factor,
Ec=-ZOO  V,  Ib=0.2A

}   ln+erelec+rode  Capacitances
Grid-Plate

Grid-Filament

Plate-Filamen+

Mechanical:

}   Mounting  Position
Vertical.  Anode  Down

}  Type of Cooling-
Wa+er  and  Forced Air

t  Required  Water  Flow
Pla+e  Dissipa+ion                        2

Minimum  water  Flow        .5

Pressure  Drop                           .I

}  Maximum  Glass  Temperature

>  Ne, Weight'
Approximate

13  Volts

36 Amperes

25

13.4   pr„f

15.0   „Hf

I.8   4`„f

I  I/4   Pounds
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Maximum   Ra+ings   vs.   Opera+ihg   Frequency
Frequency 30        50   Megacycles
Percentage of Maxi-

mum   Rated   Plate
Voltage  and
Plate  Input
Classc-Telegraphy      100        75   Per  cent

JVLaximum  Rarings and Typical  Operating Conditions

RADIO-FREQUENCY   POWER   AMPLIFIER   AND

OSCILLATOR-CLASS   C   TELEGRAPHY

(Key  down  conditions  per  tube  wi+hout  amplitude  modulation)

Maximum  Ratings, Absolute Values

DC  Plate  Voltage
DC  Grid  Vol+age
DC  Plate  Curren+
DC  Grid  Current
Plate  lnpu+
plate  Dissipa+ion

Page   2   of   4

9,200  Volts
-I,500 Volts

2.0  Amperes
.3 Air.Leer,eT:

6  Kilowatts

Typical  Operation

DC  Plate  Voltage

DC  Grid  Vol+age

Peak  R-F  Grid  Voltage

DC  Pla+e  Curren+

DC Grid  Current,  approx.

Driving  Power.  approx.

Power Output

9,000  Volts
-800 Volts

I ,510  Volts

2.0  Amperes

.150  Amperes

225  Wa+ts

12  Kilowatts

MINAL  ARRANGEMENT             T                                            +   WIDE   FLEX.COPPER   LE

-GBID-BLACK                                                                                               2  0N  EACH   TERMINAL-FIL.-YELLOW
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High   efficiency   radieltor   allows

reduced  blower  cost  in  new

equipment  design®
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Grid and Filament leads attached

for  convenience  of  equipment

designers.
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GENERAL   DATA

DESCRIPT.ON:

Federal.s  Type  F-6400  is  a  three-electrode  +ube  designed

for  use  as  a  modulator,   R-F  amplifier  and  oscillator.   The

tube  has  an  integral  water  iacke+  and  is  capable  of  dis-

sipa+ing  6  KW  during  con+inuous  commercial  service.   The

ca+hode  is  a  thoriated  tungsten  filament.    Maximum  rat-

ings   apply   up   +o   30   megacycles.    Operation   up  to   50

megacycles   is   permissible   at   reduced   ratings.

Electrical:

)   Filament  Vol+age

)   Filament Curren+

}  Amplification  Factor,
Ec=-200 V.  [b=0.2A

}   Interelec+rode  Capacitances
Grid-Plate

Grid-Fi[amen+

Plate-Filament

Mechanical:

}   Mounting   Posi+ion
Vertical,  Anode  Down

>  Type  of Cooling-
Wa+er  and  Forced  Air

}   Required  Water  Flow
Plate  Dissipa+ion                       2

Minimum  wa+er  Flow         .5

Pressure  Drop                           .I

t   Maximum  Glass  Temperature

'  Net Weight,
Approximate

13  Volts

36 Amperes

25

13.4   4`Hf

15.0   „„f

I.8   H+f

I  I/4   Pounds
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T!.hmLIIfmlfi.HIbanr_mli.!IREidpurfFTdri.,



Maximum   Ra+ihgs   vs.   Opera+ing   Frequency
Frequency 30        50   Megacycles
Percentage of Maxi-

mum  Rated  Plate
Voltage  clnd
Plate  Input
Classc-Telegraphy      100        75   Per  cent

Maximum  Ratings and Typical  Operating Conditions

RADIO-FREQUENCY   POWER   AMPLIFIER   AND                      Typical  Opercilion
OSCILLATOR-CLASS   C   TELEGRAPHY

(Key  down  conditions  per  tube  withou+  amplitude  modulation)

Maximum  RaTings,  Absolute  Values

DC  Pla+e  Vol+age
DC  Grid  Vol+age
DC  Plate  Current
DC  Grid  Current
Plate  Input
Pla+e  Dissipation

Page   2   of   4

9,200  Volts
-I,500 Volts

2.0  Amperes
.i ?ir.LearTet:

6  Kilowatts

DC  Plate  Voltage

DC  Grid  Voltage

Peak  R-F  Grid  Vol+age

DC  plate  Curren+

DC  Grid  Curren+.  approx.

Driving  Power,  approx.

Power Output

9,000  Volts
-800 Volts

I ,510  Volts

2.0  Amperes

.150  Amperes

225  Wa+ts

12  Kilowatts

MINAL   ARRANGEMENT i   WIDE   FLEX.  COPPER   LE
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High   efficiency   radiator   allows

reduced  blower  cost  in  new

equipment  design.

5Ur)lLJ20=lLJaL=aelOE001-I

I. ..-I,,,,,,I,,Im,I I...- I,,

iE53of4I i-n .. H. •.I..... .E . I,,
. I

..
.

I
+ +Th ++ I =l=i i:::i!

FTI
++

+

I

...ij '...i ==:::

GRID  CHARACTERISTICSFEDERALTYPEF-6400POWERTRIODE
1+

h I, -,I, 1,,-.... t

-+

++
:...

.i I.
1,,, -,I

-t+ iJ
I.. •= .

i.' i-+

I+

===== I....' .I I.- -,-==1  ,u I .11

+

I+,T=
+t

i. fi.
.. |E=E ``-' .` I

':
:11i=.i 11 .. . .. 11

• u,,
•, tT .. ...

.ii
..I

+ i..,,i".i- fi ,I .,: :.v... ....I ... ==-.= ===1,•: n.==! ===:i

#E . - I .ii .. rl . -

ii.
..`,.,.,, ===.  i

:. i. 11 11,,I

T 1'..      I •-=
I . 11,

.I,,I, .. •. .. I,,,I
tl+

..,
Ft

+,
..

il
• I :. I .H .. . ..

+ .u hl H'
•'# ir+ . ..

+
'1 !===! I ..

LJ.rJ-+ t -.- 11,I,I+ 11 . :I ===::

.i- _+, ++t- i,i -.... .. •i•
•!

•++Htrrr= -+I+
-;i+i # +# +,#

t
+ -a-.-_- •- ..HE=

Ill         IM .. ...
i

'
ri'T .I

++,.,JL,I.'T I..i:Ti lil
ifi: ff

t •+thi t
I .

i.E 1, E. ---- .: 1,,I

t+ ".. •ii 1

11,.
.i I

.t! L-JIM . •lM
-;ii

-,  :  r i.+,+-tt'

#- i,i# t`ti
tl

Hi;,t',
+

.
.I .I . .... I. •i ...

ff++
I.a

i. A- i A-ll       I

;i+! i#li # #i i-ii; # #i :i:i: •'i .

0         I         2        3        4        5        6        7        8        9        10 12

PLATE   KllJOVOLTS

'110

i==:I
++

I.4Th
+

I

t-t
ir

tt+

+

1+             a  ELE¥-RE+#E#r` 'E¥h`+t#_a
1 - :.. 'RE i       '+lj   -=t+.-L..       ++i

1t+

'..... ...-. #REi{ .... ..... .+ . I--.....-...
M.. -`-- --

ri •T-±
+++

PLATE  CHARACTERISTICSFEDERALTYPEF-6400
I  .I.`  .

..-.i • =...- T++ti+ -ir .-1~,

+:1

:11. 11   I" •

E. +
+ + •'+:i #£t  ,i .n

98U)#7LL'aL=6a=5aIa-432®`0
;#i ir

+f rm EL J`r,

(i

POWEF{   TRIODE
H

:,. :nnI

..•.   ii!. :..]E
''. '''Li .. I.. T+

•+
A ii. 't i +I .. H

H-i 'fi . t

:.
I ...8 [!1,I, i:: I: =i  `:i::

`J' :.. '
.

I- # . I. •- '+ ttt- :,,I I,,ii:' ii I:
.i .-.I

+
+ '

... - . . I,,,,,I i,,,.I •...I- -...1 I....,.,
i*-I

.. tt '`.i: N.. I+ ir :.I. ::.
Hfi i:'i A +

'tT
H

Lt,

±= ir I-' - ti.i nl tTh tt
Htt --- .. .. .-

++

.. I,, 111 i. .. :..
:.., •, m'L ..: t+'l .
:,d +H

ir+ !`:i tl H

. . . ..
-I: I. + .I.i: ffl +JJ+ + •Hi E'
:,,i I t

ill++H- I,,i
•]

11,,+,.

. -.: .11,, .I-I-. I.I.....
J i-.

+

i. ;. . -..
+

ij+t++I
. . ..

8#= + A+t tl
+

+H ."
H.i

. H .t+ I- .

I 2 3

+++4

5 67PLATE

+8KILO

9VO 10LTS I I I2 13 14
P



']   :,il I
'`'J]:       I:I

101)

.-=       fpGridandFilamentleadsal'Tachedforconvenienceofequipment i

'' /

'1\110"
'1 ''1 designers.

<¢OE®'-itch,1r.-+a" .

12cO10008006004002000-200400600800lcooof4

Ill.11-.= ::::::::i:i H+i     I  I+  I  I  I  I Iol-.. I.I.. ....I ..E|. ,H...
'OnfJ85"i"UDIJa>affaPage4 Ill . "  'tiH        "" -HH,I ''+

:==!!!:: . iHi:i.in +
I+ #+i#t#rH EL,+ -

iji.
I I I :ThttithLTiiiirmittlThit t,-+fi + , ,-+`,FCEBD#EA:R:AL8TFy:CE#§F::C:S:oRE~-¥Ii-

:::::i::.

.

5i*!,r,i

I +I
I

.I •[uLfiRE..I-..-H.I.

HH

lEI   illl   1§[5'
..

I  ,   fl a  -'r
t-

111 . I

i

:===1= il,,.I    E==[fi=EL-==

.,, +

++tt
.

|i-|jj-..I-.?,N`.
|..,,||In,  ,, iiiL- n

!!. -.,I,:==E:=E===E.' fE

--||,Ill '1'   ..1=

:. 11 .. ...I.....,h--JC'L-..I,
.,11,,I,I, ,,I,, .,,.II..-

:::::
... |il,,,....I........... . 1I .I.11   --,, E=   ==1====

.. I. .I. I.
:i:i:== . .. .. .I ... 11.,,II,,,,|In.,.n.:H==:

::::i I. ||nI.... 11 ====!:.=....

::=====11,1,,,I, 1,.,I .===:i .. :=:::i11,1.I.111111,.,I,I
111====== I .I. .I.I.. I.I.I,,,I1111 I....--=============

:E!:::iii :i:::i!!:::i '1....

3 67KILOV
.. I111

8            9            10           ILTSFormf-62I               12                                         e`8PlinledinU.S.A.

r  t|i   I       2  I|    .    2   I    .   iim  .   Hffmmmj
'...............,.....I



•1

iiE

DESCRIPTION

The  F-6tol  is
oscillator or
dissipating  1
power,  during
the  anode  a,nd

n9
F-6tol
PUISE
TRICDE

a  three-electrode  tube  designed  for pulse  operation ag  an
aplifler  ln the  UHF  region.    The  anode  is  capable  of
kilcIvatt  of plate  power,  exclusive  of fihanent  excitation
Continuous  Commercial  Service.    Water  cooling  ls  used  for
forced-air  cooling  is  required  for the  bulb  and  seals.

The  cathode  is  a  thoriated-tungsten  filament.    MaLxluqu ratings  apply up
to  6oo  negacysleso

EIEcmlcAL

Fiinnent Voltage
Filament  Current
Filament  Starting Current
Filament  Cold  Resistance
Axpllfication Factor

Ib  =  10  anps;  Ec  =  -loo  volts
Peak Cathode  Current
Direct  Inter-electrode  Capacitanee

Grid-Phate
Grid-Fihanent
Plate-Filatnent

MECENICAL

Mounting  Position
Water  Flow  Required  Anode  (Note  1)
Outlet Water Texperature
Air Flow Required  (Note  2)
Net  Weight,  approximate
lfaximiim Ghass  Temperature

tr.25  volts
too  aqperes

1000  axperes
O.cols  ohms

12
th5  axperes

;: :::
2.I  uHf

Vertical,  Anode  End  UP  or I)own
I  Din.  gpm
70  max.   oc

10 rip.  cfm
5+/2 I)orrmirf3

|8OOc

Note  1:    A  special water  cormection  is  required  as
specified  on  the  outline  drawing.    Water
cooling  met  be  maintained  for a period  of
2 minutes  after  shutdown  of  filament  powero

Hote  2:    Air  flow  on  the  cathode  and  grid  termlnal§  ap4
on the  bulb  mat  be  sufficient  to  limit  the

404 maxiurum temperature  to  |8o°c.Ill COMPONENTS    DIVISION
INTERNATIONAL   TELEPHONE   AND   TE:LEGRAPH   CORPORATION

i



F-6tol
PUISE
TRIODE

RATINGS

Grounded  Grid  Circuit
Plate  Pulsed  Oscillator and Amplifier

Maximum Ratings,  Absolute  Values

Dig  Plate  Voltage
D-a  Grid  Voltage
D-C  Plate  Cument  (peak)
Dno  Grid  CuITent
pulse  Length
Duty Factor
Plate  Input
Plate Dlssipatlon

(peak)

-2-

17  max.  ky
-2  tnex.  kv

75  tnax.  xperes
5  qex.  axperes
15  nex.  Hsec.

•002 -x.
I.6  tnax.  tw
1.0  Dex.   kw

The  above  are  limltlng values  beyond which .the  servlceablllty  of  the
tube  will  be  lxpaLlred  lf  exceeded.    Each maximm  rating  must  be  con-
sidered  ln relation to  every other to  ln8ure  that  under no conditions
any maxlmm mting will  be  exceeded.

ftyplcal  Operation

D-a  Plate  Voltage
Drf}  Grid  Voltage
D-C  Plate  Gum:rent
D-a  Grid  Current

average
average

Pulse  Length
Duty Factor
Power  Out  (during  Pulse)
Power  Gain

rate
-.5  tw

.090  axperes
•cO5  aperes

15  usec.
.cO15

250  tw
4
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F-6691

P.OWFLuP\   TRI0DE

'',11

DESCRIPTION

The  F-669l  is  a  three  electrode  tube  designed  for  use  as  an  industrial
oscillator.    The  anode  is  capable  of  dissipa,ting  17  kilowa,tt,s  during
Continuous  Commercial  Serv.ice.     Cooling  is  accomplished  by  forced  a,ir,
The  cathode  is  a  thoriated  tungsten  f ilament  and  may  be  operated  on
d-c  or  single  phase  a-c.     Maximum  ra,tings  apply  up  to  30  megacycles.

ELECTRICAL

Filament  Voltage
Filament  Current
Filament  Starting  Current
Filament  Cold  Resist,ance
Filament  Heating  Time
Amplification  Factor

Ec   =  -loo  V3          Ib   =  I.5  amps
Peak  Cathode  Current,  Note  1
Direct  Inter-electrode  Capacitance

Grid-Plate
Grid-Filament
Plate-Filament

Note  i:     Represents  maximum  usable  cathode  current
(plate  current  plus  grid  current)  for  any
condition  of  operation®

MECHAINICAL

Mounting  Position
Type  of  Cooling

mximum  Incoming  Air  Temperature
Required  Air  Flow  on Anode

Plate  Dissipation  -  kw
Air  Flow  -  cfm
Pressure  -  inches  of  water

Net  Weight,  approximate

415Ill

5-0  volts
260  amperes

1000  amperes
t002  ohms

15  seconds

21
ho  amperes

55    LLLLf

57   LIHf
5.0   Llut

Vertica,i,  anode  down
Forced  Air

tr5    OC

17               14               12
looo           8o o           7oo

3.5              2.3              1`.7
39  |bs

COMPONENTS    DIVISION
INTEFiNATIONAL   TELEPHONE   AND   TE:LEGRAF'H   CORPORATION

"iF-±j
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F-669|
pcrm  TRIODE

MAxlMun  RATINGs  AavD  TyplcAL  OpERATING  corolTIors

R#a+a:±:==gr:6=¥t:=rpe¥:ui:e==h-::¥EEi°:u:.ec#:£t:oni8ZTEtry

mxi"m  COS  Ratings,  Absolute  Va,1nes:                 Below  2  mc         2  mc  to  30  mc

D-C  Pinte  Voltage
D-C  Grid  Voltage
D-c  plate  currerLt
D-a  Grid  Currf.fit
Plate  Inptit
Plate  I)issipet`ion

Typical  Operation

Dig  Pinte  Voltage
DOC  Grid  Voltage
Peak R-F  Grid  Voltage
D-C  Plate  Current
Dug  Grid  Current,  approx.
Driving  Power,  approx.
Power  output,  approx.

15,OcO
-2,008

.8
60
17

15,coo      12,500
-|i:%     -1'300

1820
3.9           h.25

.570           . 5oo
iaco            9oo
47.0           42.0

Modulation essentially negative  nay be  used  if  the
positive  peak  of  the  envelope  does  not  exceed  115
per  cent  of  the  carrier condltions®

|O,OcO-liz
4.1

'750
reco
32.5

12,500 n".  volts-2'008 =:: :i::s

.8  tzBx¢   axes
54  tna.x.   tw
17  mx.  tw

7,500  volts
-8oo  volts
1360  volts
5.4

'690
955

30.0

RATIREs  vErsus  REQtiENC¥

mximm ratings  a,pply up  'co  30  tnegacycleso    The  tube  may be  operated  at  higher
frequencies  provided  the  mximm values  of plate  voltage  and  pcrver  input  are  re-
duced  according  to  the  tabulation  below  (other  rna,xirmm ratings  are  the  same  as
shown above).    Speelal attention  shouid  be  giv.en to adequate  ventilation  of  the
bulb  at  these  frequencieso

Frequency

Percentage  of  lfaxlmrm Rated
Plate  Voltage  &  Plate  mput

30               ilo               50  megacycles

loo              80              50  per.  cent
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a

The  F-6696  and  F-6697.aI.'e  three  electrode  tubes  designed  for use  as
radio  frequency  Bxplifiers,  oscillators  or Class  a  modulators.    The
"gged  coaLxlal  stem  structure  provides  high dlssipatlon,  low  lnductance
r-f  electrode  tendnals.    The  cathode  is  a  thoriaLted  tungsten  filament.

The  F-6696  has  a  water  cooled,  heavy wall  anode  capable  of  60  tw  dissipa,-
tion.    The  F-6697  has  a  forced-air  cooled  copper  anode-radiator  assembly
of  brazed  construction  capable  of  35  tw  disBipatlon.

EIECTRICAI.

Filament  Voltage
Filament  Current
Filament  Starting Current
Filament  Cold  Resistance
Amplification Factor
Inter-Electrode  Capac itances

Grid-Plate
Grid-Filenent
Plate-Flhanent

MECENCIAL

Mounting  Position
Max.  Glass  a  Seal  Teuxperature  #

13    volts
ac5    ampel.eB
800    axperes

•0075    ohms
20

55    urf
76    uut

2.7    uuf

Vertical,  Anode  down
1800     c

plete Dlssipatlon                  #     55-669125     i5    kilowatts
Water  Flow                                             18         13           8
Water  Jacket  pressure  Drop          7          h          2
Air  Flow  t¢i¢                                                                         -17001000
Static  Air  pressure                                               -8.0      2.8
Net  weight,  approx.                                    17                                  37

#   At  the  upper  frequencies,  special attention  should  be
given  to provide  adequa,te  cooling  to  the  seals  to  limit
the  tetnperature  to  180°C  mx.;  up  to  150  cfm air flow
may  be  required.

tr*  mximun lnconing air  temperature  of  50°C  at  sea  level.

-8Pm

Lie     gf:
.6      inches  of  water

Iba

2-62



F-6696
F-6697
POWER
TRI0DES

MAXIMUM  RATINGS  AND  TYPICAL  0PERATIRE  CONDITIONS

Audio-Fre Power  A 1ifier  and  Modulator  -  Class  8

Maximum Ratings,  Absolute  Values

D-C  Plate  Voltage
mx.  Sigrml D-C  Plate  Current  a
Max.  Signal  Plate  Input  a
F-6696.......
F-6697.......

Plate  Dissipatiofi  9
F-6696
F-6697

16,000      v.olts
11      axperes

120      kl lowatt s
ilo     ki lowatts

60      kilowatts
55      kilowatts

Typical  Operation
(Unless  othervise  specified,  values  are  for  two  tubes)

D-C  Plate  Voltage
D-C  Grid  Voltage
Peak A-F  Grid-to-Grid  Voltage
Peak A-F  Plate-to-Plate  Voltage
Zero  Signal D-C  Plate  Current
lthx.  Signal D-C  Plate  Current
Effective  Load  Resistance,  Plate-to-PLate
Max.  Signal  I)riv.ing  Power,  approx.
Max.  Signal  Power  Output,  approx.

9  Averaged  over  any  audio  freq.uency
cycle  of  sine-wave  form

2-62

10iE;8

1g:838
3.0

17.Iy
I,170

550
ilo

F-6696
12:0£8   :::::
2,120    volts

19,ZOO    volts
2.0    amperes

sO.O    anperes
I,8o38   ::¥ts

152    kilowatts
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F-6696
F-6697
POWER
"IonES

R+8g±:i:;§g:¥i:::e;e±¥-:-::i::-I-:-ris=::a a max.  modulation fa,ctor of 1.0)

Ma3cimum Ratings,  Absolute  Values

D-a  Plate  Voltage
D-a  Plate  Current
Plate  Input

F-6696
F-6697

Plate  DisBlpation
F-6696
F-6697

Typical  Operation

D-C  Plate  Voltage
D-a  Grid  Voltage
Peak R-F  Grid  Voltage
D-C  Plate  Current
Peak R-F  Plate  Voltage
D-C  Grid  Current
R-F  Load  Resistance
Driving  Power,  approx.  ±
Power  output,  approx.

12'cOO
-550
510
4.3

5,500
0

780
450

18

± At  crest  of  audio-frequency  cycle
with modulation factor  of  1.0

16,OcO    volts
9.0    axperes

90    kilowatts
55    kilowatts

60   kilovatts
35    kilowatts

F-6696

12'000    volts
-550    volts
6to    v.oltB
6.8    amperes

5,300    volts
0   milliatperes

5cO     ohms
1,500    watts

28   kilountts



F-6696
F-6697
POWER
TRI0DES

-4-

a±±==¥;Qa-:-o±n::S±:::±=-:I::::n;gip:g:rw£¥h-I:I-::.-m8dha=t-g-6-:-e±=gg8=![ofL.o)

lifaximum Ratings,  Absolute  Values

D-C  Plate  Voltage
D-C  Grid  Voltage
D-C  Plate  Current
D-C  Grid  Current
PLate  Input
Plate  Dissipation

F-6696
F-6697

Typical  Operation

D-C  Plate  Voltage
D-a  Grid  Voltage
Peak R-F  Grid  Voltage
Peak R-F  Plate  Voltage
D-C  Plate  Current
D-a  Grid  Current
R-F  Load  Resistance
Driv.ing  Power,  approx.
Power  Output,  approx.

10,000    volts
-3,coo    v.olts

8.5    amperes
2.0    axperes
81   kilowatts

to   kilomatts
23    kilowatts

9,500    volts-1,600    volts
2,300    volts
7,8¥?  :i:::es
0.90    amperes

510    ohms
2.0    kilowatts
60   kilowatts

F%:;-9-:-I:q=o::¥t:-=rpe¥tL±#:e:i:hndou3B::LLi==re-rfu]au=t:-out+9+ts~i8EP±]L
Maxirmm Ratings,  Absolute  Values

D-C  Plate  Voltage
D-C  Grid  Voltage
D-C  PLate  Current
D-C  Grid  Current
Plate  Input
Plate  Dissipation

F-6696
F-6697

Typical  Operation

D-C  PLate  Voltage
D-a  Grid  Voltage
Peak R-F  Grid  Voltage
Peak R-F  Plate  Voltage
D-C  Plate  Current
D-C  Grid  Current,  approx.
R-F  Load  Resistance
Driving  Power,  approx.
Power  output,  approx.

10'000
-1,200
i,900
8,000

10
0.81

hho
1.5
72

16,ooo    volts
-3,coo    volts

11    amperes
2.0    amperes
120    kilowatts

60    kilowatts
35    kilomatts

15,000    v.Olts
-1,600    volts
2,120    volts

12'500     v,Olts
7.0    amperes

0.30    amperes
970     ohms

0.60    .kilowatts
80    kilowatts

i" Modulation essentially  negative  ray  be  used  if  the  positive  peak
of  the  envelope  does  not  exceed  115  per  cent  of  carrier  conditions
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MAxlrm RAII"GS

mximm  ratings  apply  up  to  50  mc  except  aa  noted.    The  tube  may  be
operated  at  higher  freq.uencle8  provided  the  mxlirm vtilues  of plate
voltage  and  power  input  are  reduced  according  to  the  tabulation  below.

F-6696
F-6697
Pour
TRI0DES

Freduenc y                                                                    30               50

¥:=.pR£€:d[:phau:: V°:t±:: 3                        ±g            %

cHARACTERlsTlc  RANG_E_  vAliuEs  FOR  EQulpMENI_  _D_E&Iey

Characteristics

Grid  Voltage

Grid  Current

Plate  Voltage

Plate  Voltage

Grid  Voltage

Conditions

eb  =  1500  volts;
ib  =    h8    amps.

eb  =  1500  volts;
ib  =   ue   aps.
Ec=       0    Vd-a;
Ib  =  5.0    A  d-c

Eb   =  15.0  Kv  a-c;
Ib  =  0.020  A  d-c

Plate  Power  Output        Eb  =  15.0  Kv  a-c;
Ib  =  7.0  A  a-c;
Ec   =   -16cO  V  d-c;
Ic  =  0.30  A  a-c

70         megac yc le a

55        per  cent
50        per  cent

Limits
Min.       Bogey

ec:

ic:

Eb:          1.9            2.4

Eb:          5.6            6.h

Max,

1000    volts

15    anps

2.9    Kv  d-c

7.2    Kv  a-a

Ec:        -7cO          -8sO         -940    Vd-c

po :            68 -Kw

Additional  inforrmtion  for  specific  applications  can  be  obtained  from the:

ITT  Components  Division
Electron  Tube  Applica,tions  Section
P.   0.  Box  hl2
Clifton,  New  Jersey
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Fihanent  Termin

3.500  ±   .

Grid  Terminal

ly'650

5.250  ±   .03

2-62

-8-
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F-68OO
Pour
"IODE

The  F-6800  is  a  three  electrode  tube  designed  for use  as  an  industrial
oscillatoro    The  anode  is  capa.ble  of  dissipating  20  kilowatts  during
Continuous  Comercial  Service.    Cooling  is  accoxplished  by circulating
water®    The  cathode  is  a  thoriated  tungsten filament  and  my  be  operated
on  d-c  or  single  phase  a-c.    M?xi"m ratings  apply up  to  22.5  negacysles
and  operation up  to  50  megacycles  is  permissible  at  reduced  mtings.

EIEcmlcAL

Fiinnent Voltage
Filament  Current
Filjament Start |ng Curre nt
Filament  Cold  Resistance
Fihatnent  Heating  Time
Amplification Factor

Ec   =   -ZOO  V®           Ib   =   1®25  axes
Direct  Inter-electrode  Capacitanees

Grid-Plate
Grid-Fihanent
Pinte-Filatrent

RECHANICAL

Mounting  Position
Type  of  Cooling
Water  Flow  on Anode
Bfaximm  Outgoing  Water  Texperature
Air  Flow  on Bulb,    note  i
Glass  Texpemture  (at  hottest  part)
Net  Weight,  approxltmte

Note  i:     Operation  at  frequencies  above  15  megacycles .tnaLy
require  air flow onto  the  dish center  in order to
hold  the  texperature  of  the  seals  and  dish below
180°C®    The  blower  required  shouid  deliver  50  cfm
through a  3"  diameter  nozzle.

413Ill

7o5  volts
107 aperes
5cO  axpereB  tnEur.
®01  ohms
15  seconds  rfu.

19.5

26  puf
25  Huf

i.0  Llrf

Vertical,  anode  down
Water  and  Forced  Air

8gpm
TOO   a.

50  cfm
180®  C.  mx.

6  pounds

COME.ONENTS    DIVISION
INTE:RNATIONAL   TELEPHONE:   AND   TELEGRAPH   CORPORATION
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laAxnm4 RATIREs  Am  T¥plcAI.  OPERATIRE  com]ITlous

Radio-FTequency Power Axplifler  and  Oscllljator  -  Chess  C  Telegmphy
(Key  down  conditlous  per  tube  without  Amplitude  Modulation)    Note  2

mxlmrm COS  Ratings,  Absolute  Values

Dng  Plate  Voltage
Dng  Grid  Voltage
Dno  Plate  Current
Dno  Grid  Cument
Pinte  Input
Phte Dissipation

Typical  Opemtion

D¢ plate Voltage
Dno  Grid  Voltage
Peak R-I Grid  Voltage
Dig  Phate  Current
Dno  Grid  Current,  approxltDa.te
Driving Power,  approximte
Power  Output,  approximte

15,000 uex.  volts
-1,8cO  mx.  volts

3.5  qex.  atlperes
.50  tzBx.  aDperes
45  uex.  kilovatt8
20 max.  klloutts

re,5co volts
-1,2cO  volts
2'100  volts

3.5 aperes
•45  &qpere8
900 vatts
53 Hloratts

Ratings  versus  Frequency

lflxlmm ratlng8  apply up  to  22.5  megacycles.    The  tube  tDay be  operated  at  hlgber
frequencle8  provided  the  mxlmim vanie8  of plate  voltage  and  power  input are
reduced  according  to  the  tabula,tlon  below  (other tzELxlmm mtingg  are  the  same
as  Shown above) .    Special attention Should  be  given to adequate  ventl]atlon of
the  bulb at  these  frequencies.

Fbequency                                                                       27.5          30            50  Hegacysle8

?:i=:ep:ein°:le¥±=upted plate                loo       8o         5o per cent

Note  2:    M0duintlon essentially negative  TnEiy be  tised  lf  the
po81tlve  peak  of  the  envelope  does  aort  exceed
115  per cent  of  the  camler coB41tlong.
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FIIARENT  TEFunlRArs   (sHonT)

The  tube  base  mst
enter  to  a  distance  of
.625  into  a,  fiat  gage
having  four  holes
•536±.001  dia.   on  a
2.125±.001  dia.  B.C.  at
angles  of  9o°  ±  |oo®

OUTLINE
F-6800  POWER  TRI0DE

TUBUIATION



DESCRIPHOH
i

The  F-6801  iB  a  three  electrode  tube  designed  for  use  aB  aLn  industrial
o8clllator.    The  anode  ig  capable  of  dis81patlng  ro  kllona,ttg  during
Continuous  Comerclal Serviee®    Cooling  iB  aceouplished  by forced  air.
The  cathode  ls  a  thoHlated  tungsten filament  of free-hrmg  deBlgn and
my be  operated  on a-c  or  single  phase  ang®    mxlmm ratings  apply up
to  22®5  tDegaeysle8  and  operation up  to  50  megacyieles  1g  pemisgible  at
reduced  mtings.

rl

h411

Eng€mlcAL

Flinnent Voltage
FllatDent Curent
F1]etnent  Stacting  Curment
Flhanent  Cout  Resistance
Flhauent  Heating Time
Axplifieatlon Fbetor

Ee  =  -200  v®       Ib  =  i.25  atxps
Direct  Inter-electrode  Capae itaLnces

Grla-phte
Grid-Fihament
Plate -rihane nt

RECENICAI.

Mounting  Po81tlon

7®5  volts
107  atzperes
300  tBaex.  enperes
®01  ohms
15  seconds  rfu.

19.5

27  tttrf
25  prf

i.25  Hit

Vertical,  anode  down
Air  FlcRT

givough Radiator
The  t&bu]ation listed  below  indicates  the  required  flow  of  lnecming
air,  through the  mdlator,  for the various plate  dlsBipation values.
Cooling air to be  applied  before  the application of filament pover
and  to  contlnne  for  3  tBinutes  after  removal of fil&nent power.

PereeEt&ge  of lHZEirmm Bated  Plate  D18slpatlon for  each  ChaBg  Of  Service

Air Flc"
Static  Pneg8ure

Radia:tor Deqperature

E]EZRE

rating

750
2

•80¢

mting

525I

60¢
mting

350
.45

2cO

trfu.  efn
hihe8 inter
uex.  .C

(tBea8ured  on the  core  at  end  army free ineoDlng air)
GnBB  TeBpemture  (at  hottest  paLrt),  bode  I                     180               qELxo   ®C
net weight,  approximte                                                          45             pourd8Ill COMPONENTS    DIYIS[ON

INTE:RNATIONAL   TE:LEPHONE   AND   TELE:GRAPH   CORPORATION
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MAXIMUM  RATIREs  AIaD  TTplcAL  OPERATIHG  corolTloHs

Radio-Frequency  Power Amplifier  and  Oscillator  -  C]ass  C  Telegraphy
(Key  down  conditions  per  tube  without  Axplitude  Modulation)    Note  2

Maximim COS  Ratings,  Absolute  Values

I)-C  Plate  Voltage
D-C  Grid  Voltage
Dno  Plate  Current
Dno  Grid  Current
Plate  Input
Plate  Dissipation

Typical  Operation

D-a  Plate  Voltage
Dug  Grid  Voltage
Peak R-F  Grid  Voltage
Dig  PLete  Current
D-C  Grid    Current,  approximte
I)riving  Power,  approximte
power  output,  approximfe

15,000  mx.
-loco  tnar.

3.5  uex.
•5 -x.
to  tnax.
10  nBX,

volts
volts
aupereB
apere
kilountts
kiloutts,

3.0  atperes
.43  aBperes
850 vatts
28 kilovatts

Note  I:     Operation at  frequencle8  above  15  mc  mELy require  air
flow  on the  diBb center  ln order  to hold  the  texpera-
ture  of  the  Seals  and  dish below  180°C.    This  flow
rna,y  be  obtained  by deflection  of  the  anode  cooling
air,  or  by tneans  of  a  Separate  blower  Bupplylng  50  cfm
through a  3"  diameter  nozzle.

Note  2:    Moduhatlon  essentlaLlly  negative  tnay  be  used  if  the
positive  peak  of  the  envelope  does  not  exceed  115  per
cent  of  the  carrier conditions.
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FII.Aou=NI  TqRMIRALS
(sHor,T)

Am  COOIED
RADIATOF{

GRID  TEREIRAI.S

1\
3/L  mine

L-5/8  mxo  dia

The  tube  base  mist
enter  to  a  distance  of
.625  into  a,  flat  gage
having  four  holes
•556  ±.001  dia.   on  a
2.125  ±.001  dia.  B.C.
a.t  angles  of  9oo   ±  coo.

5-3,8   i.1-/16  J`o

oh37   ±o005   dia®

+,,I/i+Tra:X®

0®
8-i

III

13-3/h  unx.

OurLIRE
I-680l  POwF,R  "I0DE
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F-6803
PORE  TRI0DE

DESCRIFTI0N

The  F-6803  is  a  three  electrode  tube  designed  for use  as  a  radio  frequency
amplifier,  oscillator,  or  Class  b  moduintor.    The  anode  is  water  cooled
and  is  capable  of  dissipating  70  kilowatts  during  Continuous  Conmercial
Serviceo    The  cathode  is  a  thoriated  tungsten filament  of free  hung  de-
sign and  fihatnent  exeitation  of  3  phaLse  irye  is
apply  up  to  22  megacycleg®

EIEcmlcAL

Fiinment Voltage,  line  to  line
FihatDent  Current,  per  phase
Fllanent  Starting Current
Filament  Heating Tine
Axplification Factor

Ec  =  -loo  v.      Ib  =  2.0  axperes
Peak Cathode  Current,    Note  i
Direct  Intercelectrode  Capacltances

Grid-Plate
Grid-Fihauent
Plate-Fihanent

RECENICAL

Mounting  Posltlon
Type  of  Cooling
Water  Flow  on Anode
lfaxlmm Outgoing  Water TeqperaLture

firs:LT¥J:i:¥£:  (g:t:O€test part)

required.    RE=£±mm ratings

11.0  volts
190  axperes
6co  axperes

15  seconds

to
lco aqperes

37  I,rf
75  uuf

2.0  urff

Vertical,  anode  down
Water  and  Forced  Air

30
70

250
180

Hate  1:    Represents  mxlmm usable  cathode  current
(plate  current plus  grid current)  for any
condition of  operation.

Note  2:     Opemtlon at  frequenele8  above  2  mc  tnBy
require  air flow onto  the  dish center  ln
order to hold  the  texpemture  of  the  Bealg  and
dlgh  below  180®C.    The  blower  required  Should
deliver up to 250  cfm through a  3"  dlaneter
tLOzzle ,

408 Ill COMPONENTS    DIYISION
INTERNATIONAL  TELEPHONE   AND   TELE:GRAPH   CORPORATION
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F-6803
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MECENICAI,  (continued)

Net  Weight,  approximate
Accessories

Water  Jacket
Mounting  CLexp
"0"  Ring
Terminal  Cormector  (6  required
Comector wrench      (2  required

-2-

MAxlMUM  RATINGs  AID  TyplcIAL  OpERATING  cONDITIONs

Audio-Fre Power  A lif ier and  Modu]j}tor-nl]Bss  8

raximm Ratings,  Absolute  Values

D`-a  Pljate  Voltage
Ma.x.  Sigml  D-a  Pinte  Current,    Note  3
Ma,x.  Sigml Plate  Input,    Note  3
Plate  Dissipation,    Note  3

Typical  Operation
(unless  otherwise  specified,  values  are  for  two  tubes)

D-a  Pinte  Voltage
D-C  Grid  Voltage
Peak A-F  GI.id-tordrid  Voltage
Zero  Sigml D-C  Plate  Current
Max.  Sigrml Duo  Plate  Current
Effective  Lcad Resistance,  plate-to-plate
mx.  Signal Driving  Pcwer,  approx.
Ma,x.  Signal Power  output,  approx.

i-ae#I:#:erdnc±¥L:=±prtuL::1,:,::-i;=-a-i-:-.
Maximum RaLtings,  Absolute  Values

Dig  pints  Voltage,    Note  ly
Dug  Plate  Current
Plate Iqut
P]ate  Dissipation

25  |bs

RT-53to2
RT-53492
RT-53836
RT-52578
RT-52843

19,000  volts
9  axperes

150  kilowatts
70  kilcmetts

it,OcO  volts
-300  volts

1,600  volts
2  amperes

16  axperes
2,250  ohms
1,5cO  matts

150  kilowatts

a  mxiuun modulation factor  of  1.0)

17,500  volts
7  axperes

loo  kilowatts
70  kilowatts

Hote  3:    Averaged  over  any audio  frequency  cycle  of  sine-wave
fom,

Note  h:    The  tube  tna,y  be  operated  up  to  19,000  dug  plate  volts
at  frequencies  of  2 mc  or  less.
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Typical  Operation

D-C  Pinte  Volta,ge
D-C  Grid  Voltage
Peak R-F  Grid  Voltage
D-a  Plate  Current
D-a  Grid  Current
Driving  Power,  approx.    Note  5
Pcwer  Output,  approxo

-3- F-6803
PORER  qRI0DE

15,coo  volts
-375  v.olts
500  volts
L®9  axperes
0.0  amperes
770  watts
25  kilowatts

E!=:=#=°d-:-:#S-i:aind-i-=--¥t¥:-Pffgfp.::£w#hL:f±r==ha#:haTet:::P:¥torofi.o)
Maximum Ratings,  Absolute  Values

D-C  Plate  Voltage
D-C  Grid  Voltage
D-C  P]ate  Current
D-C  Grid  Current
Plate  Input
Plate  Dissipation

Typical  Operation

D-C  Plate  Volta.ge
D-C  Grid  Volta,ge
Peak R-F  Grid  Voltage
D-a  P]ate  Current
D-C  Grid  Current
Driving  Power,  approx.
Power  output,  approx.

14,000  volts
-3,000  volts

12  amperes
1.5 aperes
140  kilowatts
ly7  kiloratts

lh,ooo  volts
-800  volts

i,550  volts
10  axperes

i.h  amperes
2  kilowatts

104  kilowatts

i=:;P.:-=-q::=¥.t:oOv:rpAeAF:ui:e:1:hrmou:B:i#.#r:TJi==:i::te8Nraopbeny,
Mhxiurum Ratings,  Absolute  Valnes

D-a  Plate  Voltage,    Note  7
D-C  Grid  Voltage
D-C  Plate  Current
D-a  Grid  Current
Pinte  Input,
Pinte  Dissipation

Note  5:    At  crest  of  audio-frequency  cycle  with  modulation
factor  of  loo

Note  6:    Modulation essentially negative  my  be  used  if  the
positive  peak  of  the  envelope  does  not  exceed  115
per  cent  of  carrier  conditions.

Note  7:    The  tube  rna,y  be  operated  up  to  19,000  d-c  plate

4o8V°Lts  at  frequencies  of  2  mc  or  less.Ill

17,500  volts
-3,000  volts

15  axperes
1®5  axperes
175  kilowatts
70  kilowatts

COMPONENTS    DIYISION
INTE:RNATIONAL   TELEPHONE   AND   TELEGRAPH   CORPORATION
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F-6803
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Typical  Operation

D-C  Plate  Voltage
D-C  Grid  Voltage
Peak R-F  Grid  Voltage
I)-C  Plate  Current
D-a  Grid  Current,  approx®
Driving  Pover,  approx.
Pcwer  output,  approx.

-4-

Ratings  versus  Frequency

lfaximm ratings  apply up  to  22  megacycles.    The  tube  my be  operated  at
higher frequencies provided  the  mxlunm values  of pinte  voltage  and  power
input  are  reduced  according  to  the  tabulation below  (other mximrm mtings
are  the  sane  as  BhChm above).    Special attention  shouid  be  given  to  adequate
ventiintion  of the  bulb  at  these  frequencies.

Frequency                                                                                  22        30          to  lnegacycles

:ei:::nviE:a:: #i:=::::::                              loo     8o       5o per cent

For  tube  chamcteristlc  curves,  refer  to F-5918-A catalog  sheet.
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The  F-6804  is  a  three  electrode  tube  designed  for  use  as  a  radio  frequency
axplifier,  oscillator,  or  Chess  8  modulfltor.    The  anode  is  forced  air  cooled
and  is  capable  of  dissipating  25  kiloratts  during  Continuous  Commercial  Service.
The  cathode  is  a,  thoriated  tungsten f ila,rent  of  free  hung  design and  fihanent
excitation  of  5-phase  rye  is  required.    Ma.ximrm  ratings  apply  up  to  22  mega-
cycles.

EIECTRICAL

Filament Voltage,  line  to  line
Filament  Current,  per phase
Filament  Starting  Current
Filament  Heating  Time
Amplification Factor

Ec  =  -loo  V.       Ib   =  2.0  amperes
Peak  Cathode  Current,    Note  1
Direct  Inter-electrode  Capacitances

Grid-Plate
Grid-Fiinuent
Plate-Filament

MECRANICAL

Mounting  Position
Air  Flow

Through Radiator
The  tabulation  listed  below  indicates  the
required  flow  of  incoming  air,  through  the
radiator,  for  the  various  plate  dissipa-
tion  values.    Cooling  air  to  be  applied
before  the  application  of  f ilanent  power
and  to  continue  for  3  minutes  after  removal
of  filament  pcIver 7

11`0  volts
190  amperes
60o  axperes
15  seconds

40
loo  amperes

37   LIHf
75  Hrf

2.2   LIHf

Vertical,  anode  down

Percentage  of  mxirmrm Rated  P]ate  Dissipation
for  each class  of  service                            100¢          80¢          60  ¢

rating   rating     rating

Air  FlcIV
Static  Pressure

403Ill
1800         14501lco  min.  cfm
2.2          i-5         r85  in.  of  water

COMPONENTS    DIVISION
INTERNATIONAL   TELEPHONE   AND   TE:LEGFiAPH   CORPORATION
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RECHARTICAL   {c ontinued )

Radiator Texperatur'e
measured  on  the  core  at  end  away  from
incoming  air

Glass  Temperature
at  hottest  part    - Note  2

met  Weight,  approx,
Accessories

Terminal  Connector
Connector  Wrench

(6  required
(2  required

MAxlMim  RATINGs  AND  TyplcAL  OpERATING  coroITIors

±±±q_io  Fie__quep_cy  Pov_er_ Amlif_i_er  and  Mp__9u_±±±g±--Chess  8

rfaximim Ratings,  Absolute  Values

Dug  Plate  Voltage
mx®  Sigml D-a  Pinte  Current,    Note  3
mx.  Sigml Plate  Input,    Note  3
P]Bte  Dissipation,    Note  3

Typical  Operation
(Unless  otherwise  specified,  values  are  for  two  tubes)

D-C  Plate  Voltage
D|}  Grid  Voltage
Peak A-F  Grid-to-Grid  Voltage
Zero  Sigml D-C  Plate  Current
Max.  Signal D-a  Plate  Current
Effective  Load  Resistance,  Plate-to-Plate
lthx.  Signal Driving  Pcwer,  approx.
mx.  Sigml Pcwer  Output,  approx.

18o  °c,   tnax.

18o  °c,  mx.

225  pounds

RT-52578
RT-5aou3

19,000  volts
9 aperes

150  kilcmatts
25 kilontts

volts
volts
volts
axperes
atnperes
Ohms
ratts
filountts

P#=¥rqu#ndte±:L=d'±S:F?t=izrefyorpu=rw#h¥=r:=le#=Tet=oEhf°fa¥torofi.o)

raximm Ratings,  Absolute  Values

Dng  Plate  Voltage
D43  Grid  Voltage
D...a  P]ate  Current
Dug  Grid  CuITent
Pinte  Input
P]ate Dissipation

14,OcO  volts
-3,000  volts

12  axperes
1.5  axperes
85  kiloratts
20  kilowatts

®



a

Typical  Operation

D-a  Plate  Voltage
D-C  Grid  Voltage
Peak  R-F  Grid .Voltage
D-C  Plate  Current
D-C  Grid  Current
Driving  Pcwel.,  approximate
Power  Output,  approximte

-3- F-6804
poma  TRIODE

10,000          14,000  volts
-750              -9oo  volts
1560            I,5oo  volts
6.6                 5.7  amperes

•9                   .9  axperes
1.2                1.3  kilowatts
50                  50  kilowa,tts

¥=g;°.:.=.q=oE¥t:=TpeAF'tHrfef:%i:hndo#.:i##::nl#±:.i:.:F8££thetry4
mxi"m Ratings,  Absolute  Values

D-C  plate  Voltage,    Note  5
D-C  Grid  Voltage
D-C  Plate  Current
Dug  Grid  Current
Plate  Input
Plate  I)issipation

Typical  Opemtion

D-C  Plja,te  Voltage
D-C  Grid  Voltage
Peak R-F  Grid  Voltage
I)-C  Plate  Current
I)-a  Grid  Current,  approximate
Driving  Power,  approxima.te
Power  Output,  approxima,te

17,500  volts
-3,OcO  volts

15  axperes
i.5  aTperes
125  kiloratts
25  kilowatts

10,000  volts-I:3% ::i::

6.4 aperes
i.1 aperes
1.7  kilountts
50  kilcmatts

RaLtlngs  versus  Frequency

mximn ratings  apply up  to  22  megacycles.    The  tube  my be  operated  at  higher
frequencies  provided  the  lmxirmm values  of  plate  voltage  and  power  input  aLre
reduced  according  to  the  tabuintion  below  (other mximum mtings  are  the  same
as  Shown abov.e).    Special attention  should  be  given  to  adequate  ventilation  of
the  bulb  at  these  frequencies.

Frequency

Percentage  of lfaxlmm Rated
Plate  Voltage  &  Pinte  Input

22               30             40  megacycles

loo              80            50  per  cent

For  tube  characteristic  curves,  refer  to  F-5918A  catalog  sheet®

I II LI I COMPONENTS    DIVISION
INTERNATIONAL   TELEPHONE   AND   TE:LE:GFtAPH   CORPORATION
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F-6804
porn  TRIODE
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Note  1:    Represents  maximum usable  cathode  current
(plate  current  plus  grid  current)  for any
condition  of  operation.

Note  2:    Operation at  frequencies  above  2  ne  my require  air  flow
onto  the  dish center  ln  order  to  hold  the  temperature  of
the  seals  and  dish  below  180°C.    This  flow  my  be  obtained
by  deflection  of  the  anode  cooling  air  or  by neans  of  a
sepamte  blower.

Note  3:    Avera,ged  over  any  audio  frequency  cycle  of  sine-wave  form.

Note  h:    Modulation essentially  negative  my be  used  if  the  positive
peak  of  the  envelope  does  not  exceed  115  per  cent  of
carrier  conditions.

Note  5:    The  tube  my be  opemted  up  to  19,000  d-c  plate  voltage  at
frequencies  of  2  mc  or  less.
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mlcmE

DESCRIpql oN                                                                                                                    I

The  F-69cO  1g  a  three  electrode  tube  designed  for puls:  applications
as  a  hard  tube  modutator.    The  anode  is  capable  of  dissipating  10  .kilo-
watts  exclusive  of fllanent  poirer.    Cooling  ls  accomplished  by forced
air.    The  cathode  iB  a thoriated  tungsten filament.

EIEC"ICAIJ

Fllanent Voltage
F11a"3nt  Current
Rlhanent  Starting Cument
Axpllfleatlon Factor

Ib    =2axpere8;    Ec
Plate  Cut-Off

Dlre¥t;Bt¥r:±e¥::=:
Grid-Plate
Gtld-Flhment
Plate-Flhanent

REENICAL

a  -50 volts

58p:cl:a=::volt

Haunting PoBltlon
Type  of Cooling

Maxlmim Ineouilzig  Air ketperature
Required  Air  Flow  on Anode

Plate  D1881patlon+
Air Ftw
Static  Pre8gurc

mxltmm O]aBs  Dexperaturle
Net  Weight,  approxlma,te

+This  dceB  not  include  fiinment  excltatlon power.

419

111

11 volts
285  axpereB

loco  &pereB

41

ol uexo  in

34HP
75  Hllf2.6 "f

Verfelcel,  Anode  Doun
Forced Air

50®C

klloutt8
cfb

I  1nche8  of  waLter
|8O®c

60 pouts

COMPONENTS    DIVISION
INTERNATIONAL  TELEPHONE   AND   TELEGRApll   CORPORATION
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MAxnn" RATINGs  AND  TyplcAI,  OpERATING  corolTIONs

mxlmm RatlngB,  Absolute  Values

Dug  Pinte  Voltage
Peak PoBltlve  Plate  Voltage  (InstanhaneouB)
Dno  Grid  Voltage
Peak  PoBltlve  Grid  Voltage
Pulse  Plate  Current
Pulse Grid  Current
Plate  I)1Bslbatlon
Grid  DIBBlpatlon
Duty Factor
Pulse  Iength
Pulse  Cathode  Current

Typical  Operation

Dno  Plate  Voltage
Pulse  Plate  Current
DHC  Grid  Voltage
Pulse Grid  Current
Pulse  PoBltlve  Grid Voltage
Duty Fbotor
Pulse  Iiength
Pinta  output Voltage

35            35*  max.  kllovolts
Ilo             I+Otl  tnax.  kilovolts

-2.0        -2.O* mx.  kllovolt8
5               5#  manc.  kllovolt8

loo         150# max.  aperes
65          100*  mx.  axpereB
10            ]Ot[  max.  kilowatts
2              2#  max.  kllowatt8

.002        .002#  mx.
15              15#  max.  u8econdB

1110          20Or  tzex.  aperes

18             3Or
90          150#-1,2        -1.0#
25             50*

2.8               4*
. oco8        . col*

1             ® 25*
16.5        27.5#

XThese  mtlng8  apply only under elevated  fllatnent
texperatureB  a8  8peclfled  as  follows :

Fllatnent  Voltage
Filament  Ehlsglon Ef  =  11.6  v.

Ep  =  Eg  =  3  ky.

mn®        808ey
11.5         u.9

170

kllovolts
atpereB
ktlovoltB
axpere8
Hlovolts

ii8econds
kl.lovolt8

ur®
12.3 volts

apereB
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BIACK  -
YELlnw-
rm-
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10 dla.l III
lr-I
I

1/8T6dia.
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I-L|8 TfrBx
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I-T5/ysrllL

h±1/8  dla~

.812  unn.  flat

2:3+12±:±1/2

OUTLIRE

F-6920 .pursE  TRloDE
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F.692|
POWER
Thl0DB

DESCRIPTION

The  F-692l  is  a  three-electrode  tube  designed  for use  as  a  moduhator.
The  anode  is  cape,ble  of  disslpatlng  30  tw  during Contlmou8  Cornnerelal
Service®    Cooling  is  accomplished  by circula,ting uter.    The  cathode
ig  a  thoriaLted  tungsten filatrent.    Ma.]clrmm ratlng8  apply for  audio
frequency use  only®

EIEcmlcAI,

Fllarent Voltage
Fllanent  Current
Amplification Factor
Inter-electrode  Capae ltaLnce

Grid-Plate
Grid-Fihanent
Pinte-Fihauent

RECHENICAI.

Mounting  Position
" of cooling

Water  Flow,  minlrmm
Dfaxiunm  Glass  Tetxperature
We lght,  approximate

5 volts
260 aperes

h.25

53  Hug
ue  Huf

7'5  HHf

Vertical,  Anode  Down
Water

30  8pm
|8OOc

12  |bs®

MAxlrm"  RATINGs  ANI>  TyplcAL  OpERATING  coroITIors

Audio  Frequency Pcwer Axplifler  and  Module,tor-i;hags  ABi

Maxlmm Ratings,  Absolute  Values

Drfj  Plate  Voltage
MaLximrm  Signal D-a  Pla,te  Currenti¢
Maximm Signal  Plate  Input#
Plate  Dlssipationit

t[Aver&ged  over  any  audio  frequency  cyc]ie
of  Blne-wave  form.

417Ill
ul-     -      "i++i

!i

15  Bea.  ky
ro  axperes

60tw
30kw

COME.ONENTS    DIVISION
INTEFiNATIONAL   TELEPHONE   AND   TELE:GRAPH   COF3PORATION
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POWER
TRlcoE
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Typical  Qperat,ion
(Uhless  othervlse  specified,  values  are  for  two  tubes)

D-C  Plate  VoItaLge
Dri}  Grid  Voltage
PeaLk A-F  Grid-to-Grid  Voltage
Zero  Signal I)-C  Plate  Current
lfaxiunm Signal D-a  Plate  Current
Effective  Load,  Reglgtance  Plate-to-Plate
Maximm Signal I)riving  Power
lfaxirmm Signal  Power  Output

Random Noise  Drive  Conditions

D-a  Pinte  Voltage
I)ng  Grid  Voltage
Peak A-F Grid-tongfid  Voltage
Zero  Signal D-a  Phate  Current
lfaximim Signal Duo  Plate  Current
Effective  Load  Resistance  Phate-to-Phate
bthxl"m Slgml Driving  Pover
output  Crest Value
Duty ltLctor at  Crest Value
Load  Pcwer  Factor

::;%:::::
2.0  &xperes
9.5  axperes

1870  ohms
0 watts
52®5  kw

12,500 volts-3:# #::
i.5  atzpere8
4.5  axperes

7fro  ohms
0 ratts

90,COO  volt  apereB
.01

0  -  100¢

F-6921
POWER          _
mlcoE 0
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TERIrmls

BLACK  -  GRD
YELLOw-  FIL.   i
RE      -FII..  2

5.687±:828  dia.

417
-J-,4-t:c111

i          i         i         ;         i         i

4±1/8  dla.

ro: die.I  r JL'| i-
I/2 Tdrxi.

.812 uln.  stral€
1 `T

I
dia®

u-
IIIIlii `'

L/2±:±|nR:I5-+|F5flN6
_

I
OurLIRE

F-692l pcma  mloDE

COMPONENTS    DIYISION
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The  F-6925  is  a  triode  designed  for use  as  a  modulator,  r-1.  axplifier,
and  oscillator.    The  anode  is  of  heavy vall constmction and  is  forced
air  cooled,  capable  of  dissipating  3  kilovatts  during Continuous
Commercial  Service.

EIECTRICAL

Fihanent Voltage
Filament  Current
Amplification Factor
Direct  Inter-electrode  Capacltance

Grid-Plate
Grid-Fiinnent
Plate-Filament

RE-ICAL

Mounting  Position
Type  of  Cooling

Anode  Air  Flow Required
Plate  Disslpa,tion  -  kw
Air  Flow  -  cfm

15  volts
36  axperes
17

21   LtLlf
18  Llut

1'9   LIHf

Vertical,  Anode  up  or  down
Forced  Air

3.0               2.4                 i.8
190

Pressure  -  inches  of  wa,ter        1.21
lfaxlmim  Incoming  Air  Texpelature

Maximum Ghss  Texperature

MAx"uM  RATIREGs  AavD  TyplcAI,  ORERATING  coroITIONs

R-F  Power  A lifier and  Oscillator  -  C]Bss  C
Key  down  conditions  per  tube  without Axplitude

fyfaximirm Ratings,  Absolute  Values

D-C  Plate  Voltage
D-C  Grid  Voltage
D-C  P]ate  Current
D-C  Grid  Current
Plate  Input
Plate  Dissipation

h02Ill
3

i

Modulation)

75
.26
h5OC

|8OOc

COMPONENTS    DIVISION
INTEFiNATIONAL   TELEPHONE   AND   TELEGRAPH   CORPORATION
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F-6925
P0ma "IonE

Typical  Operation

D-a  Plate  Voltage
D-a  Grid  Voltage
Peak R-F  Grid  Voltage
Peak R-F  P]ate  Voltage
I)no  Plate  Current
D-C  Grid  Current
Driving  Pcmer,  approx.
Power  Output,  approx.

-2-

This  tube  type  ls  also avaiinble  with  i/2"  wide
flexible  copper  leads,  6"  long,  attached  two
to a  termiml,

6ooo  volts
-loco  volts
15cO  volts
5ooo  volts
1.6  axperes

®210  axperes
315 ratts

7.25  tw
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CONSTANu  CURRENT   CHARACTERISTICS

T¥pEs  F-6925,   F-6926  &  F-6926T  powER  mloDEs
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o375±.°L5  dia.

i,8 Din.                                         r:E:
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/r-51\
12-5/8I II      tzBX L
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TYRE  F-6925  powER  mlcDE



DESCRIFTION

The  F-6926  and  F-6926-J aLre  triodes  designed  for use  as  noduhators,  r-f
amplifiers,  and  oscilla.tors.    The  anodes  are  of  heavy rail  construction
and  are  rater  cooled.    6  kllovatts  of power rna,y be  dissipated  during
Continuous  Comercia,1  Service.    F-6926-J  is  provided with an  integral
water  jacket  attached  to  the  tube.

n

EiE

_.n
E=

ERECTRICAL

Filenent Voltage
FihaTnent  Current
Amplification Factor
Direct  Inter-electrode  Capacitance

Grid-Pla'te
Grid-Fllatrent
Plate-Filatnent

MECENICAL

Mounting  Position
Type  of  Cooling

Anode  Water  Flow  required
Water  Pressure,  mx.
Outlet  Water  Texperature,  mx.
Ithxlmm G]ass  Tetqpelature

15  volts
36  axperes

17

20.5  u.Hf
18  Hrf

1.9   LILlf

Vertical,  anode  down
Circula.ting  Water

3®5   8pm
80  psi

70OC
1800  c

MAxlMUM  RATIRE  ANI>  TyplcAL  OpERATIRE  coroITIONs

R-F  Power Axplifier  and  Oscillator  -  Class  C
(Key  down  conditions  per  tube  witbout  Amplitude  Modulation)

Ma.xiunm Ratings,  Absolute  VaLlnes

D-C  Plate  Voltage
D-a  Grid  Voltage
D-C  P]ate  Current
D-C  Grid  Current
Plate  Input
Pinte  Dissipation

414Ill

6.5  tnar.  kv
-i.2 mx.  tw

2®0  tnax®   axperes
•,250  qex.amperes

re  tnax.  ky
6  mxc  kw

COMPONENTS    DIVISION
INTERNATIONAL  TELEPHONE   AND   TE:LEGRAPH   CORPORATION
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F-6926-J
pOwER  mloDEs

Typical  Operation

D-C  Plate  Voltage
D-C  Grid    Voltage
Peak R-F  Grid  Voltage
Peak R-F  P]ate  Voltage
D-a  Plate  Current
D-a  Grid  Current
I)rlvlng  Power,  approxltpate
Power  Output,  approxlnate

I+ooo          6ooo             vo lt a
-800        -1000            v o lt 8
1300          1500            volt a
3000          5000            vo lt a
I.6            I.6        axpereB

. 230          . 210       apere a
ZOO              315             watts
hah          7.25    kllcmettB

These  tube  types  are  also available  with  1/2  inch wide
flexible  copper  Leads,  6  inches  long,  attached  two  to a
tendrral.

0
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P]ate  -  H±lovolts

CousTAuT  CURERT  CHARAC"RISTICS

HREs  F-6g25,  F-6926  a  F-6926T  powER  mlonEs

414Ill COMPONENTS    DIVISION
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FIL.   "RM.                   -        YELLOW
FIL.   CENT.   TERM.   -        RED
GRD  TERM.                   -        BIiACK

i.5oo  ±.L25  dia.

oorLIRE
F-6926  poma  TRlol]E

NOTE:     1/2"  flexible  copper
lead  6"  long  available  on
each  terminal upon requesto

e
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Ziil

EiE

FIL.  "RM.                   -YEIIiow
FIL.   CENT.   TE".     -    RED
GRID  TERN.                     -BIACK

1.5oo  ±.re5  dia..

•375  1nin.  useful  term®

1-, I 8 +-+

L,8mln.              ITo575"15dF.-- I
t

J6 ,.a -
''_I,

I_I /11-I-11111-I i
11/16  ±

52           2-I,8J

2-5/hI

dia.
/16dia.             ,T18+-+1u6

ri |u6 +-1/rR  6:ka .

1
4I/2+-+N6I

L
NOTE:     1/2"  flexible  copper

lead  6"  long available  on
each  terminal upon request.

9.L|

diife

4.14Ill
ourLIRE

F-6926-J  POWER  TRIODE
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The  F-7012  18  a  trlode  deglgned  for use  ln high voltaige  pulse  operationo
The  agiode  ig  forced  air cooled,  capable  of  dlsBlpating  2.5  kilcmatts
dun?img  ContirmouB  Comerclal Service.

EIJEC"ICAL

Fihaneat Voltage
Fi]flnent  Current
F±innent  Starting
Axplif ication Factor

Ee  =  -2cO  V~   Ib  =  .2  &xpg
Direct  Inter-electrode  C&pacltance

Grid-Plate
Grid®Fllanent
plate-Fihacent

RECHAREenL

Mounting  Position
rpm  of Cooling

Anode  Air Flow Required
P]+ite I)isglpatlon - kllcmtt8
Air Flow  -  cfm
Pressure  -  inches  of water
mxlmaim  Ineomlng Air  Texpemture

Ma,x±mm Gla,ss  Texperature
Net  Weight Approximte

15  volts
36  axperes
72 atpere8

25

th®2  uuf
16.3  UHF
1'9  upf

Vertical,  Anode  Dora
Forced Air

2.5        2.0
150      ro
2.5        1.6

MAxn4uM  RATI]res  AevD  TyplcAL  OpERATIRE  coroITlous

R-F  Power Axplifier and  Ogcll]ator  -  PtiLeed  Opemtlon

ELximm Ratings,  Absolute  Values

Dct  Plate  Voltnge
Dd5  Grid  Voltage
Peak Cathode  Current
Duty  Cysle
Pinte  Di88ipation±

±  Air  Flow  -  75  cfm

412Ill

i.5
90
.9

450  a.
1800   c®

5-LIZ: T!c]ats

17®5  filovolts,  nex.
-5®0  kllovolts,  max.

to aqperes,  qex.
.030 Bexiqm
1.2 kil-tts

COMPONENTS    I)lYISION
INTERNATIONAL   TELEPHONE   AND   TELE:GFtAPH   CORPOFiATION
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F-70ra
POWER
TRI0DE

T]apieal  Operation

Dng  Plate  Voltage
Dig  Grid  Voltage  (during  p`L18e)
Dct  Plate  Current
Dcng  Grid  Curment
Duty Cpele
Pcmer  Output,  &pprQxlmte

-2-

15,500 volts
-750 volts
o.co aqpere8
•013 apere8
.023

90 Hlcmtts
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COLOR   CODE

File  Term.     --    Yellorr
F11®   C.   Tern.   -Red
Grid-------B]ILck

3.thF250dX.G  F

G G

C I
1.5oo  ±.no  dia.

OUTLRE
F-7012  POWER  TRI0DE



Eiil
/

.^.

Eiil

DESCRIPTION

Th±e  F-705ifD  is  a  diode  designed  for  rectifier  service  or  in  special applica-
tiens  im  shunting  or charging circuits.    The  exceptionally mgged  constniction,
free  of  internal  insulators,  spring  tensioning  devices,  and  fragile  elements,
makes  tbis  type  adaptable  to  a  wide  range  of  uses.    The  anode  is  forced  air
cooled  and  is  capable  of  dissipa.ting  2®5  kilowattso    The  cathode  is  a  thoriated
tongs.ben  foifihar  helix®

EIECTRE8AL

Fiinnen€  V®1tage
Fi]&ment  Curnent
Filament  Starting  Current

Ftrll  rated  fiinment  voltage  may be  safely
applied  to  Ehe  cold  filament

Rectifier Ratings
maximum
8dsimun
Maximm

Shunt  Diode
ifeirmm
Maximum
rmitrm

MBCENICAL

Peak  Inverse  Voltage
Peak P]ate  Current
Average  P]ate  Current
Ratings
Peak  Inverse  Voltage
Peak  P]ate  Current
Average  Plate  Current

Mounting  P®siticm
Type  of  Cooling
Anode  Air  Flow Required

Plate  Dissipation  -  kilcmatts
Air Flow  -  cfu
Pressure  -  inches  of water

lfaximm  Incoming Air Temperature
lfaximm Glass  Temperature

"axlmm peak plate current
plate  curt.ent  of  75  aLnd  .7
are  rated  under  conditions
voltage  of  13o75  volts.

410Ill

15  volts
36 aperes

25  kilovolts
30  axperes
6  amperes

25  kilovolts
Jt75  axperes
i¢.7

Vertical,  Anode  up  or  down
Forced  Air

and  maximim average
axperes  respectively
of filament  excltation

COMPONENTS    DIVISION
INTERNATIONAL   TELE:PHONE   AND   TELEGRAPH   CORPORATION
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FII,.  TERM .----  RElmw
FIL.  C.  q".  -RED

3. 250
tBax .F dia®   F

C T                          1

.5co  ±.L25  dial.

410Ill
ourLIRE

F-7030  POWER  DIODE
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DESCRIPTION

The  F-7100  is  a  diode  designed  for  rectifier  service  or  in  special
applications  in  shunting  or  charging  circuits.    The  exceptiormlly  mgged
construction,  free  of  internal  insulators,  spring  tensioning devices,
and  fragile  elements,  tnake  thi,a  type  adaptable  to  a  wide  range  of  uses.
The  anode  i§  forced  air  cooled  and  is  capable  of  dissipating  3.5  kilowatts.
The  cathode  ls  a  thoriated  tungsten bifilar  helix.

ERECTRICAL

Filament  Voltage
Filament  Current
Filatnent  Starting  Current

Full rated  f ilanent  voltage  may  be
safely applied  to  the  cold  filament

Mfaximun Ratings                                            §±±   Charging
Max.  Peak  Inverse  Voltage  -  kv
Max.  Peak  Plate  Current  -  amps
Max.  \.Plate  Current  -  atxps

MECENICAL

Mounting  position
Type  of  Cooling
Anode  Air  Flow  Required

Plate  Dissipation  -  kw
Air  Flow  -  cfm
Pressure  -  inches  of  water

Max.  Incoming  Air  Tetnperature
lfax.  Glass  &  Seal  Teixperature
Net  Weight,  approxiunte

3030
loo            7.5  rue

15    volts
36    axperes

Rectifier
50
20
6    avg.

Vertical,  anode  up  or  down
Forced  Air

Additional  information  for  specific  applications  can  be  obtained  from:

Electron  Tube  Applications  Section
ITT  Components  Division
P.O.   Box  lyl2
Clifton,  New  Jersey

5-62



PRATE  CHARACTERISTICS

F-7100,  F-8cO7  and  F-8sO7J
POWER  DICDES

/
2018.16i::-E:.4-2-0

/

/
100211 0        3o            o       56o        60o        7PIATEvoLns1111 0

I

i              2               5              tr              5               6              7               8               9

PLATE     KILOVOLTS
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Color  Code

Fil.  Terminal  -  Yellow
Fil.  C.  Term.   -    Red

Tubulation  tip-off  to  be
1/8"  urn.  below tend

4 ?.  ±  3+ dia

This  tube  type  is  avrai
on  request  with  1/2"  w
flexible  copper  leads,
long .

ACCESSORIES
Air  Jacket

a i.500  ±   .125  dia.

rinais              |   rT.375±.oL5dLa..375,

dia.                                         I

IIIIIIIIIr-
Illlll|E1-

II

5 . 500

I,|ableide6„

F2 '' '5(

min.  useful  term.

6.750  ±   .250

±   .125

max,  dia.

-RT-5h887  Type   ||                  OUTLINE

F-7100  POWER  DIODE
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I)ESCRIPI`ION

The  F-7cO6  18  a  three-electrode  tube  designed  for use  as  an  industrial  o8clllator.
The  anode  ls  capa.ble  of  dlsslpatlng  sO  kilowatts  during  Continuous  Cormerclal
Service.    Cooling  i8  accoxpll8hed  by circuintlng  unter  on  the  anode  and  forced
air  on  the  bulb  and  Seals.    The  cathode  ls  a  thorlated  tungsten flhament  of  mesh
cathode  construction and  may be  operated  on  a-c  or  single  phase  a-a.

EIECTRICAL

Fllanent  Voltage
FilaLment  Current
Fllaneut  Starting  Current

Full  rated  f i]jrmend  voltage  may  be
safely applied  to  the  cold  flinment

Flhament  IIeating  Time,  mlnlmum
Ampllflcatlon Factor

Peak  Cathode  curren=b (;o:;°L?tnps
Ec   =  150  v..

Direct  Inter-electrode  Capacltances
Grlduphate
Grid-Fllanent
Plate-Flhanent

Note  i:    Represents  maximum usable  cathode  current
(plate .current  plus  grid  current)  for  any CW
condition  of  operation.

MECHANIC/\.Ij

Type  of  Cooling
Water  f low  on Anode

Pla.te  Dissipation                       8
Minimum water  Flow                   2.6

Maximum  Outgoing  Water  Teaperatul.e
Air Flow  (to  bulb  and  Seals)

from a  3-inch  diameter nozzle
Welgbt,  approximate

407Ill

7®5  v.olts
220  ampere8

5  seconds

18
45  ampere8

55  uHf
h2  mrf

3.0  uuf

Water  and  Forced Air

16             2o  kilowatt8
h.6            7'2  gpr

70®C
50  cfm

6|b8

COMPONENTS    I)IYISION
INTERNATIONAL   TELEPHONE   AND   TELEGRAPH   CORPORATION
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POWER
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MAxn4uM  RATINGs  AND  TrplcAL  OPERATING  cormHlors

¥'$9-:5:-q::=¥t:=rpeA=t¥be±e:1:¥ou3B£=::::ngM=#:1:rpriEmpdy
Maxlmrm COS  Ratings,  Absolute  Values

D-C  Plate  Voltage
D-C  Grid  Voltage
I)-a  Plate  Current
D-C  Grid  Current"
Plate  Input
Phate  Dlsslpatlon

Typical Operation

D-a  Plate  Voltage
D-C  Grid  Voltage
Peak R-F  Grid  Voltage
D-a  P]ate  Current
D4  Grid  Current,  approx.
Driving  Power,  approx.
Grid  I)188ipatloli,  approx.
Power  Output,  approx.

9,500
-I, 3cO
i,850

5.5
'530

|,OcO
300

35

7,500-1,coo
i,TOO

5'2
.53
900
275
28

12,coo  Volts  mx.
-1,500  volts  mx.

8  aqpere8  tnax.
.6  atxpere8  mx.
70  kllovattB  mx.
20  kilowatts  ma^x.

6,ooo  volts
-1,OcO  volts
i,5cO  volts

5.5  aumereB
•53  axpere8
Boo ratts
275  watts
22 Hlomatts

*Modulatlon es8entlally negative  tnay be  used  lf  the
posltlve  peak  of  the  envelope  does  not  exceed
115  per cent  of  the  carrier condltlons.

#xphe  pcwer  dlsBlpated  by  the  grid  mist  nev.er  exceed
GOO  watts.    Grid  dlB81pa,tlon approxlmteB  the
product  of  peak posltlv.e  grid  voltage  and  d-c  grid
current.    Peak po81tlve  grid  voltage  ray be  neas-
ured  by means  of  a  8uita,ble  pe8Lk  voltrneter
connected  between  grid  and  flLement,  or  deter-
mined  by calcuhatlons  using  the  constant  current
characterl8tlcB  of  the  tube.

RATINGS  VERSus  REQUENCY

lthxfunm ra,tlng8  apply up  to  30  megacycleB.    The  tube  my  be  operated  at  higher
frequencleB  provided  the  maxlmm values  of plate  voltage  and  power  input are  re-
duced  according  to  the  tubulatlon below  (other  "xlunm ratlngB  are  the  game  aB
gbown above).    Special attention  Should  be  given to  adequate  v.entllatlon  of  the
bulb  at  these  frequencleB.

Frequency
Percentage  of  MELxlrmm  RCLted
Pinte Voltage  and  Pinte  Input

I+a                     50  tnegacyc]ies

80                 50  per cent



-3- F-7206
POWER
TRI0DE

PUISE   SERVICE   OPERATICINS

In prlBe  Berv.lee,  1t  18  poB81ble  to  operate  the  tube  under  condltlone  nat
perul8Blble  ln CW  operation.    Because  of  the  wide  variety  of  operating
condltionB,  1t  18  advisable  that  tube  opemtlon recomendationB  be  obtailned
from our Engineering Department  for  specific  conditions.

Ei]

A
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Tubulation

ly-5/8 mx.  di

2.575  I

407Ill

The  tube  base  rmist  enter  to  a
distance  of  .625  into  a  flat
gage  ha.ving  four  holes
¢536  ±.001  die.   on  a
2®ra5  ±`.001  dia.  B,c.  at
angles  of  9o°  ±  |oo®

I                        .tr37  I.uv+  aia.

r.h65  min.      r065O  min.

in

5,I+  Din.                        I                             Y-',`,.___4                                   I

La.|                        ri     r-7/8 uln.

x. dla.+ L    +                      13-1/

i:dia.J:8!8dia. I    L.2t5o±.oi6-318+-+N6

OurLIRE
F-7206  POwER  TRI0DE
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ACCESSORIES

407Ill
*++ri+,tj

Spanner  Wrench
RT-528h3-i  -2  req'd
(not  to  scale)

Terminal  Connector  Assem.
RT-52578-i  -4  req'd
(not  to  scale)

Federal lubes
Type  F-5619

F-68OO
F-5666
F-5668
F-7.?06

'0'  Ring
-  RT-53836-I

3/8  N.P.  Th'd
(Outlet)

Water  Jacket
RT-5322l-12
A  -  used  with  F-5668
8  -  used  with  F-5666
C  -  used  with  F-5619

F-68OO
F-7206

3/8  N.P.  Th'd
(Inlet)

COMPONENTS    BIYISION
INTERNATIONAL   TELEPHONE   AND   TELEGRAPH   CORPORATION
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DESCRFTION

The F-7207  is  a  three  electrode  tube  designed  for use  a8  a moduletor;  1tg
electrical chara,cterlstic8  rna,king  lt partlcuharly 8ultable  for Class AB
modulator clrcultg.    The  anode  ls  air-cooled  and  capable  of  17  kilcmattB
dl8slpatlon®    me  cathode  18  a  thoriated  tungsten flinnent.    Ifoxlmm mtlngs
aLpply for oudlo  frequency use  only.

EIECRICAL

Flinnent Voltage
FlletDent  Current
Axpllflcatlon Factor

Dire:%;a:gr=Vi:ctr]cke=c:£c:£:e
Grid-Plate
Grid-FIIatrent
Plate-FlhatDetit

RECENICAI.

Moutlng Pogltlon
Type  of  Cooling

mxlmrm Ineonlng Air Texperature
Requlrea  Air Flow  on Anode

Phte D18slpatlon  -  kir
Air Flcw  -  cfb
PreBeure  -  1nebeg  of voter

Maa[1mln GlaBB  Teqperature
Weight,  apprexlmte

7,0  volts
Ilo  axpereB

6

42  Llrf
43  Huf
12  Hrf

Vertical,  anode  down
Forced Air

45,C

1714
1000           8cO
3.5          2.3

iiAXIm" RATREs  Arm  mrplcAI.  OPENTIRE  coRE>mloRE

Audio-FTequeney  Pcmer AqDllfler  and  Modulator--CLeE]B  ABi

RErimm Ratlnge,  Abeolute  ValveB

Dig phte voltng.
)b]Elmm Blgnal Duo  Phat.  CurrezLt*
faxlqm SlgBal Phate  Iaput*
P]ete Dle.1patloa*

r`)      I:#¥e: °£r gve&#£.fsequeacy

406 111

12
TOO
1.7
leo  Oc
45  1b.

10kv
5  ouperee

30tw
17ky

COMPONENTS    DIVISION
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F-7207
Pcnyer
trlode

unless  othervl8e  speclfled, values  are  for two  tubes)

I)no  Plate  Voltage
I)no  Grid  Voltage
Peak A-F Grid-to{rld Voltage
Zero  Signal D-C  Plate  Current
lfaxlrmm Signal D-C  Plate  Current
Effective  I.odd  ReglBtance  Plate-to-P]ate
lfaxlmm Signal Dfivlng  Power
lthximm  Signal  Pcrtyer  O`it

volts
volts

350o  volts
0.5  axperes
3.2 atpere8

5800  ohms
0 rattg

lake
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The   High  Vacuum  Variable   Capacitors   being   shown  at   the   Physical
Society  Exhibition  are  development   samples  of  entil.ely  new  products   soon
to  be  added  to  the  Catalogue  of  the  English  Electric  Valve  Co.   Ltd.

A  special  feature  of  these  capacitors   is  their  small  physical  size
I`elative  to  their  high  voltage  rating.     This   is  made  possible  by  the  use
of  a  vacuum  dielectric  which  also  enables  the  capacitors  to  stand  break-
downs  caused  by  tempol`al`y  volt,age   overloads  without   damage.

Over-   the   specified   I.ange,   the   capacitance   of  each   type   varies
linearly  with  the  rotation  of  the  capacitol`  shaft  and  the  precision  of
the  constr.uction  ensul.es   a  high  degree   of  accul`acy  in  the   capacitance
change  produced  by  each  turn.

The   capacitance  range  extends   slightly  above  and  below  the   limits
specified  below  but   the   capacitance  variation  in  the  region  below  the
bottom  limit   is  not   linear..

A  summary  of  the  major  char.acteristics  of  each  type  is  given  below;
additional infol`mation  is  available  on  I`equest.

EEV Linear  Cap- Shaft  Turns Maximum Maximum  R.F. Max® Max.

Type acitance In  Linear Peak R. F. Current Length Bulb
Range    (pF) Capacitance Voltage (A. r.. in.  s.  ) (ins.  ) Dia.

Range (kv) ( ins.  )

U30/15 5  to  30 10'4 15 10(up   to   30Mc/s) 6 ' 500 2 ' 000
U50/15 8  to  50 10'4 15 15(up   to   30Mc/s) 6' 500 2. 750
U80/15 10  to  80 10'4 15 20(up   to   50Mc/s) 6` 500 3' 187
U200/10 15   to   200 16 10 20(up   to   20Mc/s) 9' 250 2' 500
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DESCRIFTON

The  F-7975  is  a  diode  designed  for  rectifier  service  or  in  special
applications  in  shunting  or  charging  circuits.    The  construction  is  excep-
tiomlly rugged  with a  thoriated  tungsten fihanentary  cathode  of  bifilar
hel|cal  construction.    The  anode  is  forced  air-cooled  and  is  capable  of
dissipating  3.5  tw.

E-ICAL
Filament  Voltage
FFi]amentCurrent
Filament  Starting  Current

Full  rated  filament  voltage  may  be
safely  applied  to  the  cold  filament

urinun Ratings
Max.  Pea:k  Inverse  Voltage
Dthx.  Peak  Plate  Current
Max.  Average  Phate  Current
Max.  Peak  Inverse  Voltage .x  A`rerage

Plate  Cturent
Inter-Electrode  Capac iba,nee

M-E-ICAL
Mounting  Position
Max.  Glass  &  Seal  Texpera,ture
Type  of  Cooling
Anode  Air  Flow  Required

Plate  I)issipation
Minim]m Air  Flow
Pressure--inches  of water

Max.  Incoming  Air  Temperature
Net  Weight,  approx.

ShuntiiH
loo

_Cha_rglng
55

loo

15    volts
36    amperes

Rectifier-   46   kilovolt8
21    amperes
5    axperes

165,coo
11'5    uuf

Vertical,  Anode  up  or  down
180     Oc

Forced    air

5.5                   2.8                   2.h    kilowatts
190                    125
1.6                     .78

75    cfm
35
h5OC

7       1bs.

Additiorml  informtion  for  specific  applications  can  be  obtained  fron the:
ITT  Components  Division
Electron Tube  Applications  Section
p.0.  Box  hl2
Clifton,  New  Jersey

tl  Formerly  the  D-1042. 5-62
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Flexible
Center

ACCESSORIES

a

A

rl

iii

Air  Jacket
RT-54887  Size

h5±±   di

(2)  Flexibl
Leads

Filament

95±i

;ads                                        I                                           1

:I

r#±±
1111111111111111

I
I I

.I   3:±5,I

a.

-

2"   I                 L   !max.
max.   dia,

OUTLINE
F-7975  POWER  DI0DE
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DESCR I PT I 0N :

THE   F.ngioh   AND   Fngiotr-j   ARE   TRioDEs    DEsicNED   F.Ofi   USE    As   R-F    AMPLiFiERs
AND    OSCILLATORS.       THE    ANODE     IS   WATER    COOLED    AND   8    KILOwATTS    OF    POwER

MAT    BE    DisslpATED   DURING   cONTiNuOus   cOMMERclAL   sERvicE.       THE   FngioL-j
IS    PROVIDED   WITH    ^N     INTEGRAL   WATER    JAcl{ET    ATTACHED    TO   THE    TUBE.

ELECTR I CAL :

F.lLAMENT    VOLTAGE

FILAMENT    CuRf}ENT

AMPIIFIC^TION    FACTOR

DIRECT     INTER-ELECTRODE    CAPACITANCE

GR  I D-PLATE

GR  I D_F-I IAMENT

PLATE-F I LAMENT

MECHAN I CAL :

MOUNTING    POSITION

TYPE    OF.    COOLING

ANODE   W^TEft    FLOW   REQUIRED

WATER    PRESSURE,     MAXIMUM

OUTl.ET   WATER    TEMPERATURE}    MAXIMUM

MAXIMUM   GLASS    TEMPERATURE

NET   WEIGHT,     APPROXIMATE

ti   FORMERLy   D-iotro   AND   D-i04O-j

15       Volts
36         AMPEREs
25

th.2        UUF
ie,3        UUF

1,9         UUF

VERTICAL,     ANODE    uP    0R    DOWN

CIRCuLATINC   WATER

3,5          GPM
80
70

180
H=nEL

PSI
Oc
Oc

LBS,

12-61



FJ3|OL
AND  Fi3iotr-j

POwER   TR IODES -2-

MAXIMUM   RATING    AND   TYPICAL   OPERATING   CONDITIONS:

R-F   PoWER AMpilFim   AND   osciLLATOR   -ciAss   c
DOWN    CONDITION9    PER    TUBE    WIT.HOuT    AMpllTUDE

MAXIM"   RATINGS,    ABSOLUTE    VALUES:
2   MC   To   30   MC

MODulAT I ON )

BElow   2   MC

D-C   PLATE    VOLTAGE   it

D-C   GR  ID   VOLTAGE

D-C    PLATE    CuBRENT

D-C   GRID   CuRRENT

PLATE     INPUT

PLATE    DISSIPATION

TYPICAL   OPERATION:

D-C   PLATE   VOLTAGE
D-C   GRID   VOLTAGE

PEAK   R-F   GRID   VOLTAGE

D-C    PLATE    CURRENT

D-C   GRID   CuRBENT,    APpfloxIMATE

DRIVING    POwER,    APPROXIMATE

POwER    OUTPUT,    APpf}OXIMATE

R-F    LOAD   RE§lsTANCE

6.0
-15cO

2.2
300

12
8

*   RECTIFIED,    UNFILTEREt),    THREE-PHASEj    WALT-WAVE

PIATE    SuPPLY     IS    ACCEPTABLE.

KV

KV

AIJIPERES

AMPERES

KW

KW

7,5         KV
ngco      volts
16cO      volts
2.4      volts
•15          A.MPERES
240       wATts

|1c5        KW
1300        oHMs

ADDITioNAL     iNFORM^TioN    FOR    spEciFlc    AppLicATIONs    CAN    BE    OBT^iNeD   FROM    THE:

ELECTPON   TUBE    APPLICATIONS   SECTION
ITT   COMPONENTS    DIVISION

Post   OFFICE   Box   412
CLIFTON,    NEW    JERSEY

12nol
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Fll.  Terulnal               -Yellow
Fll.  Center Terminal  -    Red
arid  Terulnal               -Black

ACCESSORIES

Water  Jacket

E:=;Z333:±2  {8::::::8D#!t
O-Ring

RT-53836-1  -  Type   "AA"

1/8 rdn

r2-ITS /u6  +_5 I U6  dfuh .

2.000  ±.010  a

1.575  ±.015  a

-4-

1.5cO  ±.125  dla.

.Ll •375  ±.015  dia.

r   .375
? Ill_R_

6250±.0

I

1a,  Jl1a,
1  ±

r
3-9/16

NOTE :
i/2"  flexible  copper  lead,
6"  long,  avalinble  on  each
terminal upon request a

12-61

mln.  useful term.

6-Ifs N6 +_3 N6

Ourl,IRE

F-8104  PORER  "ICDE



Fll.  Terminal          -Yellow
Fll.  Center  Term.   -        Red
Grid  Terminal          -      Black

-5-

a

0

EiEI

1.5cO  ±   .L25  dla.

Note  1:    Brass  compression
f lttings are useful  in
making  water  connections.

INote  2:     I/2"  flexible  copper
lead,  6"  long,  avail-
able  on  each  terminal
upon  request.
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Tentative  Specification

DESCRIFTI0N

r'l
The  F-8146  and  F-81ly7  are  general  purpose  tnetal  and  cera.mic  triodes  for
use  as  axplifiers,  oscillators  or  Class  8  moduhators  under  OW  or  pulsed
conditions.    The  F-8th6  has  a  water-cooled  anode  capable  of  dissipating
I+0  kilowatts.    The  F-81h7  has  a  forced  air-cooled,  copper  anode-radiator
assembly  of  brazed  construction  capable  of  20  kilowatts.

ERECTRICAI.

Filament Voltage
Filament  Current
Fila,ment  Starting  Current
Filament  Cold  Resistance
Amplfication  Factor

Ec  =  -50  Volts;  Ib  =  3  axperes
Direct  Inter-Electrode  Capacitance

Grid-Plate
Grid-Filament
Plate-Filament

RECHAHICAI.

Mounting  Position
Ceramic  and  Seal  Temperature,  max.

(see  Notes  i  and  2)

Plate  Dissipation
Water  Flow
Water  Jacket  Pressure  Drop
Air  Flow     (Note  5)
Static  Air Pressure
Net  Weight,  approx.

11      volts
155      ampere s
500      amperes

.008       ohms

17

53        HLlf
58       uHf

3 '0      uuf

Vertical,  anode  up  or  down
2500     a

F-81L7
20      15      10      ki lowatt a

8Pm

Note  1:      Auxiliary  air  flow  of  up  to  120  cfm rna.y  be
required  to  limit  the  ceramic  and  sea,1
temperature  to  less  than  the  250°C  max.

Note  2:       A  tetxperature  sensitive  .1acq.uer  manufactured
by  the  Tempil  Corporation,   132  W.  22nd  St.,
New  York  11,  N.  Y.  is  convenient  for  this
mea surenent .

Note  3:       Ma.ximum  incoming  air  texperature,   h5°C.

i¢  Fornel'ly  our  D-1050A  &  8.

psi
cfm
inches  of  water
lbs,



F-81h6
F-81L7
POWER
TRIODES

-2-

MAXIMUM  RATINGS  AND  FTPICAL  OPERATING   CONDITIONS
Values  a to  both  tubes  unless  otherwise  8 ecified

4urdto-F_requency  Power  Amplif ier  and  Modulator  -  Class  a

rmximm R_a_tings, Absolute  Values

I)-a  Pljate  Voltage
Maxirmm  Signa,i  D-C  Phat6  Current  t€.#
Maximum  Signal  Plate  Input  *#

F-8|ng
F-8th7

Plate Dissipation "
F-81h6
F-81h7

Operation
Unless  othervise  specified,  v.alues  are  for  two

D-C  PLete  Voltage
D-C  Grid  Voltage
Peak A-F  Grid-tonlrid  Voltage
Peak A-F  plate-to-Plate  Voltage
Zero  Signal D-C  Plate  Current
rmxiunrm  Signal D-C  Plate  Current
Effective  Load  Resistance,  Plate-to-Plate
Maxirmrm  Signal  Driving  Power,  approx.
Maxirmm  Signal  Power  Output,  approx.

Radio-Fre Power  A 1ifier  -  Class  8

tubes)
F-8in6
loi:88

1g;888
1.8

15.2
1, 330

50
95

11,000      volts
8      axpere8

80     kiloratt6
60      kilowatts

to     kilowatts
20      kilowatts

F-81L6
8,50o      volts

-520      volt s

li;3:8    :::::
1.2      axperes

12.8     aperes
i,too      ohms

Ilo     matt s
70      kilowatts

Carrier  conditions  per  tube  for  use  with a  maxiurum modulator  factor  of  1.0)

maximum Rat_in_8s, Absolute  Values

D-C  Plate  Voltage
D-C  Plate  Current
Plate  Input

F-8th6
F-8th7

Plate  Dissipation
F-8th6
F-81h7

ter  Averaged  over  any  audio-frequency  cycle  of
sine-wave  form.

5-62

11,000      volts
6      amperes

60      kilowatts
30      ki lowatts

to     kilowatts
ac     ki lovett s
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F-8147
PORER
TRIODES
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EH¥ OT>eration

D-a  Plate  Voltage
D-C  Grid  Voltage
Peak  R-F  Grid  Voltage
Peak R-F  Plate  Voltage
D-a  Plate  Current
D-a  Grid  Current
R-F  Load  Resistance
Driving  Power,  approx.  ++
Power  output,  approx.

F-8ul6
10'500

-550
600

tr,OOO
tr.5

0
550
200

th.5

F-8th65Eg_  ;:#:
5sO        volts

5, 500         v.olts
5.7        axperes

0        a,xpere s
580         ohms
575       ratts

16        ki lowatts

Fc¥::-¥r°q#n'dteL:1:::LS:-:-r':iu:nefgrp=rwlAFh¥::iifha#ucia::oLenp-=:-¥orofi.o)
Maximum Ra_tin_gs_, Absolute  Values

D-C  Plate  Voltage
Dug  Grid  Voltage
Dtl3  Plate  Current
Dno  Grid  Current
PLate  Input
Plate  Dissipation

Fypic±  Operation

D-a  Plate  Voltage
D-C  Grid  Voltage
Peak  R-F  Grid  Voltage
Peak  R-F  Plata  Voltage
D-C  P]ate  Current
D-C  Grid  Current
R-F  Load  Resistance
Driving  Power,  approx.
Power  Output,  approx.

F-81tr6

8'500
.2,008

.8
55
26

F-8lh7...........13

++  At  crest  of  audio  frequency  cycle
with  modulation  factor  of  1.0

volts
volts
axperes
amperes
kilovatts
kiloratts
kilowatts

-:;!88      :::::
2,120        volts
7'8?8       ::5::es

. 6         amperes
6 8o         ohms

1, 250        watts
56       ki lowatts



F-8th6
F-8th7
PORER
TRI0DES

-4-

?#q:'='q::=¥t:=rpe¥e:::e:=h:u:B:'i:::eTD:ha=t:o:+igrprfu

mxlmm _R?i_1_ng8J Absolute  Values

D-a  Plate  Voltage
D-a  Grid  Voltage
D-C  P]J}te  Current
D-C  Grid  Current
Plate  Input
Plate  Dissipation

Typi_£a_1 Operation

D-C  Plate  Voltage
D-C  Grid  Voltage
Peak R-F  Grid  Voltage
Peak R-F  Plate  Voltage
I)-C  Plate  Current
D-C  Grid  Current
R-F  Load  Resistance
Driving  Power,  approx.
Power  Output,  approx.

F-8th6.....
F-81h7.....

Cathode  Driv.e

7,500
-800

:;388
7.5
•h5
460

9,000
47

Grid  Drive

11,OcO    volts
-2,OcO    volts

8    axpere8
.8   axperes
80   kilomtte
to   kilowatts
20    kilowatts

10, 500         9, 500
-1,500       -1,2cO
2'050
9'8??

.40
755
770

55

±  Modulation essentially  negative  my  be  used  if
the  positive  peak  of  the  envelope  does  not  exceed
115  per  cent  of  the  carrier  condltlon8.

3-62

7,5cO    volts-8oo    volts

h
545

volts
v.olts
axperes
ampereg
ohms
ratts

38   kilomatts
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RATINGS   VERSUS   FREQUENCY

uexiim"  ratings  apply  up  to  50  megacycleB.    The  tube  may  be  operated  at  hlgber
frequencies  provided  the  nBximum  values  of  plate  voltage  and  power  input  are
reduced  according  to  the  tabulation  below  (other  maximum ratings  are  the  same
above).    Special attention  should  be  given  to  adequate  ventilation  of  the
ceramlc6  a,nd  seals  at  these  frequencies.

Frequency                                                                                          50            ilo    negacycle8

5:I:::eT::d°:LMaM::±=:u:ated  plate                                    loo            7o   per  cent

PUISE   SERVICE   OPERATIONS

In pulse  r-f  axplifier  service,  it  is  possible  to  operate  the  tube  under
conditions  not  permissible  ln  CW  operation.    Because  of  the  wide  variety  of
operating  conditions,  it  is  advisable  that  tube  operation  reconmendatlong  be
obtained  from our Engineering Department  for  specific  conditions.

MODulATOR  TUBE   -  put.sin  opERATloN

mxlunm Ratin Absolute  Values

D-C  Plate  Voltage
Peak  Plate  Voltage  (instantaneous)
D-C  Grid  Voltage
Peak  Positive  Grid  Voltage
Pulse  Cathode  Current
Grid  DisBlpatlon
Pulse  Length

D-C  Plate  Voltage
Pulse  Plate  Current
Dno  Grid  Voltage
Pulse  Grid  Current
Pulse  Positive  Grid  Voltage
Duty  Factor'
Pulse  Length
Plate  Output  Voltage
Pulse  Output  Power

18   kilovolts
sO    kilov.olts

-2500    volts
4ooo    volts
220    axperes
800   vatts

2000    usec.

16    kilovolts
leo    axperes

-1500    volts
40    axperes

2200    volts
.003

10     Lisec.
13.5    kilovoltg
i.6    urv

Addltioml  information for  specific  applications  can  be  obtained  fron the:

Electron  Tube  Applications  Section
ITT  Components  Division
p.0.  Box  hl2
Clifton,  New  Jersey
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NorE:    Contact  areas  are  to  be
concentric  wlthln  .025".

Fllanent  a

2-11/16  ±1
Fllanent  Contac

3/16  mln.

rl

n

Eii

3-35/6j+  mx.  o

Grid  Contact
5/16  utn.

Do  Not

•250  ±.0

3'535  ±1

ACCESSORIES :

OUTLINE
F-8th6    porn  TRloDE

ontact #1 •700  ±.005  dl

/321
t

2-ink ±+lyR
/ca  atJfL.

lrl3t#2l             I
'''111111111-,--IllIIIIIIIIIEl

'.D.              _++++Contact I+
I- 3-21/

'

X,   O,D.

3.815-
20   PlatehR:dijf1.I18ti/rR aha

7-9/16

I
t

I  ±1/32
I+

Fllanent  Cormector  #1  -    RT-5ly76tr
FllanBnt  Connector #  -    RTih765

3-r| ITS ¥|N6

uJ+-3/8   +-i/8

±.OcO  dla.

Grid  Connector    -  RT-5J+763
Water  Jacket        -RT-55070
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NOTE:     Contact  areas  are  to  be

concentric  within  .025"

cmhact  #L

r  .Too  ±.005  d±a..11
2±13+

+.

1t6Fdia.

rl3£#211
1111111111111/ \

ID,-I I
__L

I-a1
-ontactx,0.D.

I

5  32  -  6F

-I-5h764I-5h765T-55052T-551hoE±

7±

i
i±±32  dia.

OUTLINE
F-8ih7    powER    mloDE

Filament  a

11
2R±
Contact'F11anen±

1i mln,

3 # mx.

Grid  Contact f min.

Do  Not
ly.OOO

ACCESSORIES
Flla.  Cormector #1-R
Flla.  Connector  #2  -R
Grid ,Ring  Cormector-R
Air  Socket  Assy.p       -R
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DESCRIPTION

rt

EiEI

"be  types  F-S207  and  F-8ac7J are  dlodes  designed  for  rectifier  service
or  in  special applications  in  Shunting  or  charging  clrcuitB.    The  excep-
tionally  rugged  construction,  free  of  internal  insulators,  spring  tension-
1ng  devices,  and  fragile  elements,  rna,ke  these  diodes  adaptable  to  a  wide
range  of  uses.    The  heavy-wall;  water-cooled  anode  is capable of  dlsBipating
up  to  8  kilowatts  at  5.5  gpm. .  The  F-8sO7J  is  provided  with an  lutegral
water  jacket  and  the  inlet  and  outlet  water  cormections  are  male  fittings
for  quick-connect  coupling without  tools.

EIECTRICAL

Filament  Voltage
Filament  Current
Filament  Starting  Current

Full  rated  fihalnent  voltage  may  be
safely  a.pplied  to  the  cold  filament

mxlnun Ratings
lfax.  Peak  Inverse  Voltage
Dfax.  Peak  Plate  Current
lfax.  Plate  Current

dyECHANICAL

Mounting  Position
Type  of  Cooling

Plate  Dls81pation
Water  Flow
Water  Jacket  Pressure  I)rop  ±
Water  Pressure,  max.
Outlet  Water  Teumerature,  max.

mx.  Glass  and  Seal  Telxperature
Net  Weight,  approx.

Shunt
50

loo

giha±8try
30

7,5  rm

15    volts
36    axperes

Rectifier
30   kllovolts
cO    atxpere5
6    av.g.  aaperes

Vertical,  Anode  up  or  down
Clrcuhating vater

6                   h    kilov'olts
3.5                     2.3                   1.0    gpm

3-62

±  The  pressure  drop  across  the  jacket  is  negllglble
coxpared  to  the  drop  in  the  associated  plumbing.

Additional  1nforination for  specific  applications  can  be  obtained  from:

Electron  Tube  Applications  Section
ITT  Components  Division
p.O.  BOx  tri2
Clifton,  New  Jersey

#  Formerly  our  D-1050  and  D-1050J



PLATE  cHARACTrmlsTlcs

F-7100,  F-8cO7  and  F-8207J
pOwER  DIonEs

/
/

20.18.16.i::_i:h-2-0

/
/

/ L

I

loo      goo      360 0       500       6 07doI

I

PLATE      VOLHSIll

I

125h56789

PI]ATE     KILOV0IJTS
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Color  Code

Fll.  Term.   -    Yellow
Fil.  a.  Term.   -    Red

h-±  5  dig.

2.000  ±   .01

1.575  ±   .01

a

min.Ln l •375  ±   .015  dia.

r  .375 uln.  usefulT
iI

tA
11111

61i,
\ •]       r.T5o  ±.co3Lalt/
\

I

o die.  I,5dia. LT
3B±±

terulnal

OUTLIRE
F-8207  por7ER  DloDE



-4-

(Anode  in  doun  position  only)
OUTLIRE

___ F_I_8_ac7a  PORER  DIope____
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DESCRIPTION

1

Eil

The  F-8208  1s  a  high  v.acuun  diode  designed  for  rectifier  serv.ice  or  in
special circuits  wherever  the  limited  emission  characteristics  of  the
pure  tungsten  cathode  is  desirable.    The  anode  is  cooled  with  circulating
water and  is  capable  of  dissipating  20  .kilowatts  during  Continuous
Commercial  Service.    The  hightherrnal inertia  of  the  heavy wall  exterrral
anode  protects  against  tube  damage  during  momentary  overload  conditions.
The  cathode  is  a  pure  tungsten  filament  of  rugged  bifilar  helix  con-
stmction,

EIECTRICAI.

Fllanent  Voltage
Filament  Current
Filatnent  Starting  Current,  rex.
Filament  Cold  Resistance
Inter-Electrode  Capacitance

MECHANICAL

Mounting  Position
Type  of  Cooling

Min.  Water  Flow  on  Anode
Max.  Outgoing  Water  Terxperature

Max.  Glass  and  Seal  Temperature  ++
Net  Weight,  approx.

++  Air  flow  up  to  35  cfm  may  be  required
to  hold  the  tetlperature  of  the  glass
and  seals  below  180°C.    A  temperature
sensitive  lacquer  manufactured  by  the
Teapil  Corporation,   132  West  22nd  St.,
New  York  11,  New  York,   is  convenient
for  this  lneasurement.

it  Formerly  our  D-10tr7

22      volt a
60      axperes

rao      aTnperes
031       ohms

13      urf

Vertical,  Anode  down
Circulating vater

4gpm
70OC

180        O a
h.5       1bs.
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F-8208
POWER
DIODE

MAXIMUM  RAIINGS

Peak  Inverse  Voltage
Peak plate  Current
Average  Plate  Current
Average  Plate  I)igBipation
Peak Forvard  Voltage
Peak Plate Dissipation "

Surge  Limiting
Diode  Operation Rectifier

tr5      kiiovoits
10      axperes
3      amperes

20     ki lowatts
-     ki lovolt s

to     kilowatts

"  Shall  not  exceed  5  seconds  in  duration.

Additional  information  for  specific  applications  can  be  obtained  from:

ITT  Components  Div.ision
Electron  Tube  Applications  Section
P.O.   Box '4.12
Clifton,  New  Jersey

3-62
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F-82o8  powm  DIODE
Ef =  23.0 V,PIATE

cHrmcrmlsTlcs / 22.0
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//
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/i 19.0

I
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17.0

16.0

15'0
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Fil.  Term
(short  po

Tubula

Fil.  Center  Ta

inal
Bt)

tion

P
F

2.125  ±   .031

Fil.  Center  Tap

il.  Terminal
(Short  Post)
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ENGLISH   ELECTRIC   VALVE   CO. LTD.

Chelmsford,   Essex,   England.
PHYSICAL   SOCIETY  EXHIBITION,    1960.

HIGH  VACUUM   VARIABLE   CAPACITORS

The   High  Vacuum  Variable   Capacitors   being   shown  at   the   Physical
Society  Exhibition  ar.e   development   samples   of  entil.ely  new  pl`oducts   soon
i,o  be   added  to  the  Catalogue   of  the  English  Elect,ric  Valve  Co.   Ltd.

A  special   feature   of  these   capacitor.s   is   their.  small  physical  size
relative  to  their  high  voltage  rating.     This   is  made  possible  by  the  use
of  a  vacuum  dielectr.ic  which  also  enables   the   capacitors  to   stand  br.eak-
downs  caused  by  temporar.y  voltage   over.loads  without  danage.

Over   the   specified   range,    the   capacitance   of  each   type   varies
lineal`1y  with  the  I`otation  of  the   capacitor.  shaft   and  the  precision  of
the   construction  ensul`es   a  high  degl'ee   of  accur.acy   in  the   capacitance
change  pr.oduced  by  each  turn.

The   capacitance  range  extends   slightly  above   and  below  the   limits
specified  below  but   the   capacitance  variation   in  the   region  below  the
bottom  limit   is  not  linear'.

A  summary  of  the  major  charact,el.istics  of  each  type  is  given  below;
additional information  is  available  on  I.equest.

EEV Linear.   Cap- Shaft  Tul.ns Maximum Maximum  R.F. Max. Max.
Type acitance In  Linear Peak R. F. Current Length Bulb

Range    (pF) Capacitance Voltage (A. r.in.  s.  ) (ins.  ) Dia.
Range (kv) ( ins.  )

U50/15 5  to  50 10.4 15 10(up   to   50Mc/s) 6. 500 2' 000
U50/15 8  to  50 10'4 15 15(up   to   50Mc/s) 6. boo 2' 750
U80/15 10  to  80 10'4 15 20(up   to   50Mc/s) 6' 500 5` 187
U200/10 15   to   ZOO 16 10 20(up   to   20Mc/s) 9' 250 2' 500

EE_ -
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DESCRIPTION

The  D-1027A  is  a  general  purpose  metal and  ceramic  trlode  for  use  as  an
amplifier,  oscilintor  or  Chess  8  modulator under CW  or pulsed  conditions.
The  anode  is  capable  of  dissipating  60  kilovatts  duflng  Continuous
Cormerclal  Service.    Cooling  is  accoxpllshed  by  clrcuhating  water  on  the
anode  and  forced  air  on  the  cemmic  and  coaxlal  seals.    The  cathode  ls
thoriated  tungsten  of mesh construction and  my be  operated  on  d-a  or
91ngle  phase  a-c.

EIECTBICAI.

Filament  Voltage
Filament  Current
Filament  Starting Current
Filament  Heating  Tithe,  miniunm
Amplif icatlon ltLctor

Ec  =  -50  VoIts;     Ib  =  3  axperes
Direct  Inter-Electrode  Capacitance

Gr`id-Plate
Grid-Fihanent
Plate-Flhanent

RECENICAL

Mounting  Position
Type  of  Cooling
Water  Flow  on Anode

Plate  I)1ssipation
Mlnimlm Water  Flow
Water  Jacket  Pressure  Drop

soho
8cO
28

Max.  Outgoing Water  Teuperature
rex.  Water  Pressure

Ceramic  and  Seal Temperature,  max.     (Note  1  &  2)
Weight,  approx.

Vertical
Water  and  Forced  Air

kilowatts

Note  1:    Auxiliary air  flow  of  up  to  150  cfm my be  required  to
limit  the  ceramic  and  seal teuxperature  to  less  than the
25o°  a  mxitrm.

Note  2:    A  temperature  sensitive  lacquer  manufactured  by  the  Texpil
Corporation,   132  West  22nd  St.,  New York  11,  N.Y.  is  con-
venient  for  this  measurement.
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xp_x_I_rum  Fating§_, Absolute  Values

Duo  Pinte  Voltage
I)no  Grid  Voltage
Duo  Plate  Current
Dug  GI`id  Current
Plate  Input
Plate  Dissipation

Typical  Operation

Duo  Plate  Voltage
I)no  Grid  Voltage
Peak. R-F  Grid  Voltage
Peak R-F  Plate  Voltage
Dulc  Plate  Current
I)no  Grid  Current
R-F  Load  Resistance
Driving  Power,  approx.
Power  Output,  approx.

Cathode  Drive

10,000-1#8
8,??3

1.0
690

11,638

14,000    volts
-3,ooo    volts

12    axperes
i.6    axperes
120    kilovatts
60    kilowatts

Grid  Drive

10'000
-1,loo

55

12,500    volts.I:298   #::
10,000    volts

7.9    amperes
.85    amperes
TOO     ohms

1,too   watts
72   kilowatts

* ModuLetion  essentially  negative  may  be
used  if  the  positiv.e  peak of  the  envelope
does  not  exceed  115  per  cent  Of  the
carrier  conditions.

RATINGS  VERSUS  FREQUENCY

Maxl"m ratings  apply  up  to  50  megacycles.    The  tube  may  be  operated  at  higher
frequencies  provided  the  maxirmin  values  of  plate  v.oltage  and  power  input  are
reduced  according  to  the  tabulation  below  (other  mximum ratings  are  t.he  same  as
above).    Special  attention  should  be  given  to  adequate  v'entihation  of  the  ceramics
and  seals  at  these  frequencies.

Frequency
Percentage  of  rmximrm Rated  Pljate
Vo.Itage  and  Plate  Input

2-62

ffi _. _

50                    110    megacycles

loo 70    per  cent
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pulffl  sERvlcE  opERATlors

In pulse  r-f axpllfler  Bervlce,  it  ls  possible  to  opemte  the  tube  under
conditions  not  permissible  in Ow  operation.    Because  of  the  wide  variety  of
opemtlng  condltlons,  it  i8  advisable  that  tube  operation  recoumendatlon8  be
obtained  from our Engineering I)epartment  for  specific  conditlon8.

Additional  informtion for  specific  appllcatlons  can be  obtained  from the:

Electron  Tube  Applications  Section
ITT  Components  Div.1Bion
p.0.  Box  hl2
Clifton,  New  Jersey
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a

5,687  ±

ACCESSO

Fila.  C
Grid  CO
Water
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1 £ max.  dia.h±±dla.I
I

I               L3   utn
I

I

1`       r=min.
I

I

4±35dia.               I [F     rfut
I
I

I I

!dia.Jl lH

:  .010  dla,)0±.Ohodi  .)RESHector(2ronnector(irJacket(1r

I

765±

IIIIrzE- 11

9+

L  5±35

eq'd)eq'd)eq'd)
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OUTLINE
D-1027A  POWER  TRIODE
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