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Electron
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POWER
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TUBE  TYPE I)ESCRIPTION CHARACTERISTICS \\(\\I(I

Filomen'

MU

ln.®relectrode  Capqcilances

E'Vol,s '' Amps. C9PFLF.l Cpk4`4,f Cgk44„f

7C25 Forced   air   cooled   triode,   for   industricil   and   communication   applications...... 1' 29 25 '3.2 I.7 14.5

5680 Forced   air  cooled   triode,   for   corrimunicotion   use   as  an   oscillcltor,   amplifier,   or   modulator.... 13 36 25 12 1,8 '5

5736 I:orced   air   cooled   triode   for   communiccition   and    industrial    uSe   os   oscillator,   amplifier,    or 6 60 22 16 0.8 '9modulator.     Integral   air  cooling  fins  for   high   overload   protection......
`,,II((

5,96 Forced   air   cooled   triode   specifically   designed   for   industrial   applications..... . ... 13 36 25 '2 1.7 14.5

6009 Water  cooled   triode,   integral   water  iacket  version   of  5996. .. . .. 13 36 25 12 1.4 '4.5

6366 Forced   air   cooled   triode   for   indi/strial   and   communications   applications;   features   a    high „ 29 25 '3 '.7 14.5
efficiency   low   pressure   drop   radiator   ....

)'II(),/I(

6367 Forced   air  cooled   triode,   similar  to  6366   but   allowing   higher   input   power.. . ..` . .. . .. '3 36 25 14.7 1.7 14.5

63,9 Wciter   cooled   triode,   integral   water   iock®t   version   of   6366. . .. . . 11 29 25 11.5 1.7 '3.8

6400 Water  cooled,  integral  water  iacket  version   of  6367....„ 13 36 25 13.4 1.8 15.0

6623 Forced   air  cooled   triode,   similar  to  5736,   but  features  a   high   efficiency   low   pressure   drop 6 60 22 16 1.0 19    /,
radiator,.,,........................................,.,

SI()\II,I I

70'2 Forced   air   cooled   triode   for   industrial   and   communication   use   os   an   oscillator,   amplifier,
15 36 25 '4.2 1.9 '6.3

or   modulotor    ........ ...,....,. .,..

7545/xD45Forced   air  Cooled   triode   for   industrial   and   communication   use   os   an   oscillator,   amplifier, '0 120 30 19 2.5 23.5

:,`,
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TUBE  TYPE DESCRIPTION CHARACTERISTICS

Filam®r', Ampli-ficcl,ionFat,or lntorelectrode  Copocitonc®s

vol::g® Cur,®n,I, 'npu'44f Ou'pu,44f Gridp'o'®4`4f

4C274C284C29 Forced   air  cooled  triodes  designed  for  pulsed  application.
6 6.5 23 10.0 2.0 6.9Oxide    coated,    unipotential    cathode.` .,......,.......,.......„........,

XD5 Forced   air  cooled   or  woler  cooled   triode   specifically   de- '4 38 25 15.0 1.8 '2.0
signed  for  high  voltage  pulse  operation . .......... .. ... ....... „.... ...

TUBE  TYPE DESCRIPTION CHARACTERISTICS

Filam®r', Ampli-ficcl,ionFat,or lntorelectrode  Copocitonc®s

Vol,age Cur,®n, 'npu' Ou'pu, Grid
E' I, 44f 44f p'o'® 4`4f

4C274C284C29 Forced   air  cooled  triodes  designed  for  pulsed  application.
6 6.5 23 10.0 2.0 6.9Oxide    coated,    unipotential    cathode.` .,......,.......,.......„........,

XD5 Forced   air  cooled   or  woler  cooled   triode   specifically   de- '4 38 25 15.0 1.8 '2.0
signed  for  high  voltage  pulse  operation . .......... .. ... ....... „.... ...

7C23 Forced    air   cooled   triode    specifically    designed    for    high „ 29 25 12.5 1.7 '2.0
voltage    pulse    operation ..................„...,.....,..........,......„.„.....

5680 Forced    air   cooled    triode    specificcilly   designed    for    high '3 36 25 15.0 1.8 12.0
voltage    pulse   operation  . . . . . . . . . . . . . . . . .. . , + , , .. . . . . . . . , . . . . .. . . .. . . . . . . . . . . . . .

0'2 Forced   air   cooled    triode   specifically   designed    for   high '5 36 25 16.3 I.9
voltage   pulse   operation.  . ....... ..

7545/XD45::,rtcaegde ap::,s:a:I;d,a:::Onde   Specifically   de.igned   for   high '0 '20 25 '9 2.5 23.5

6544 Forced  air  cooled  tetrode,  equipotenlial  cathode,  for  use 6 60 90 250 40 4.0
in    Eiulse    modulator   service.........„......,.....„...,...„,.„„....,.......

XD-32
Water   cooled   tetrode,   unipotential   matrix   cathode   for 6 233 - - - -
use   in   pulse   modulator   service  Tentative   specifications.



Genercil Specificcltions

MAXIMUM   RATINGS TYPICAl.   OPERATING   CONl)ITIONS

Plo,e Plo,e Grid Power Plo,e Max. Plo,e Grid Plo,e C,id
App'Ox.Driving

Power
Vol'oge Current Current lnpu, Dissipation Freq. Voltage Vol'oge Cl,rr®n, Cur,ent Power Ou'pu'
Ebvdc lb  Adc '<  Adc Kw Kw MC/S Eb vdc Ec vdc lbAdc I< Adc

W Kw

5000 I.3 0. I 50 7 2.5 30 4500 -500 I.2 0.loo 110 3.I

6000 2.0 0.ZOO 12 2.5 30 6000 -800 I.4 0.160 225 6

5000 1.4 0.500 5 2.5 60 5000 -850 1.0 0.210 250 4.1

6000 2.0 0.200 '2 2.5 30 6000 -800 1.4 0.160 225 6

6000 2.0 0.200 '2 6.0 30 6000 -800 I.4 0.160 225 6

5500 1.3 0.150 7 3.0 30 5000 -600 1.2 0. 1 30 160 4

6200 2.0 0.ZOO '2 3.0 30 6000 -800 I.4 0. I 60 225 6

6200 I.3 0.150 7 5.0 30 5000 -600 1.2 0.130 160 4

9200 2.0 0.ZOO 18 6.0 30 9000 -800 2.0 0. T 50 225 '2

5000 I.4 0.500 5 2.5 60 5000 -850 I.0 0.210 250 4.1

\J6ooo
2.3 0.230 13.8 2.5 30 6000 -800 1.6 0.180 225 6.7

8000 6.0 0.500 48 6.0 60 8000 -'000 3.0 0.300 350 18.0

FOR    PULSE   OPERATION

``,,..-_,=`',:i!'5:,:*

MAXIMUM   RATINCS TYPICAL   OPERATING   CONDITIONS

Plo,e Du,y C,id Grid Pulse Peak Plo,e Peak P®ok Anode Plcl,e Fr®q. Plate C|.id Plo'e Grid Peak
Not®tVo['og® Cycle Vol,age Current Wid,h Current Cathode Vol,age Dissipation N\c/s Vol'oge Vol'ag® Cu".®n' Cur,en, Power

Kvdc7.5 Ec  vdc lc  Ad` 4S Adc Currenl Adc Kv Kw EbKvd` E`  vdc lb  Adc I` Adc OL,,PL,, Kw

.0012 -750 - 2 2.0 2.7 8.0 0.150 750 4.2  Kvpeak -700 tp  0.5   u   sec.,PRR9300pps 6.5

35 .030 -5000 0.150 90 30 45 40 1.5 30 -1500 0.25 0.003 750 Kw
Mount  vertically.  75  cfm  for1.5Kwdiss.MountingsocketavailablefromCentral.

17.5 .005 -2000 0.010 90 16 25 20 1.2 '5
-750(duringpulse)

0.16 .0012 60Kw 75    cfm    for     1.2     Kw    diss.

17.5 .030 -5000 0. ' 50 90 25 35 20 I.2 15.5

-750(duringpulse)
0.20 0.0'3 90Kw

75    cfm    for    I.2    Xw    diSs..023duty

7.525 .030 -5000 0.170 90 30 40 20 1.2 1S.5

-750(duringpulse)
0.20 0.013 90Kw

75    cfm    for     1.2     Kw    diss.•023duty

.030 -5000 0.300 90 130 ZOO 30 6.0 15.5

-600(duringpulse)
0.57 0.06 390  Kw 200  cfm  for  6  Kw  diss.

20 .001 5 _600 0.030 6 70 80 25 I.0 '8 -500 0.loo 0.008 '000  Kw
150    cfm    for     1     Kw    diss.ot0.8"water

65 .01 -2500 3.5 25 750 '3'0 65 44 65 -1500 7.5 3.5 45000
Requires    6    gpm    for    44Kwdissipation.



Electron
Tubes

TUBE  TYPE DESCRIPTION RECTIFIER   OPERATloN

Healer  or  Fjlomenl Maximum  PeakInverseVol.ageepxKv Plo.e  Currentib;emaEs. PlateCurrentlbAdc

E` Vo''s If  Amps.

37,I Thorioted   tungsten   filament   diode   for   use   as   a   rectifier   .,.,,,........................................ 5.a 10.3 25 I.5 0.COO

5611 Bonded  tl`oria  filament  diode  for  u.e  as  a   rectifier  or  clipper  diode..........„......„.,.+.... „.5 15.25 33 2.7 0.860

576A Thoriated  Tungsten  filament  diode  for  u.e  as  a  rectifier  or  a  clipper  diode.... ... ........ . 5.0 14.0 25 2.5 0.500

5,7 Thoriciled   tungsl®n   filomenl  diode   for   u.e  os   a   rectifier.    Same   rating   a.   3718   bu.
5.a '0.3 25 I.5 0.300

1%"    shorter   and    more    rugged    ..........,........................................,,....,,,.....,,.....................

5,3 Thoriated   tungsten   filament   diode   for   use   as   a   rectifier   ......................................... 5.0 10.3 25 1.5 0.300

XD-11 Thoriated   tungsten   diode  for   use   as   a   rectifier   or  clipper   diode
'5 36 65 25 7XD-I I R Supplied   forced   air   type   XD-llR   or    liquid   cooled    type    XD-11..------------------.-..........

XD-'8 Thoriated   tungsten   diode   for   use   as   a   rectifier   or   clipper   diode
10 120 40 50 '5

XD-'8R Supplied   forced   air   type   XD-18R   or   liquid   cooled   type   XD-18   ...........................----

XD.Ill Thoriated   lungsten  filamenl  diode  for  use   as  a   rectifier  or  clipper  diode... .,.. ....,.. ...... „.5 15.3 40 2.5 0.750

6303/X.80 Bonded   thoria  filament  diode  for  use  as  a   rectifier  or  clipper  diode ....„.... 11.5 15.25 40 2.5 0.700

7129/XD-I Special  thoria  tungsten  filoment  diode  for  use  as  rectifier  or  clipper  diode.    Can   be
13 36 40 '5 37'30/XD-I Supplied   forced   air   type   712?,   or   liquid   cooled   type   7130........................................

7'3'/XD-2 Specicil  thoria  tungsten  file.ment  diode  for  use  as  rectifier  or  clipper  diode.    Con   be '3 36 40 15 37132/XD-2 supplied   forced   air   type   7131,   or   liquid   cooled   type   7132.........,............................

7'33/XD-3 Special   thorio   tungsten   filom®nt   diode   for   use   os   rectifier   or   clipper   diode.    Can
13 36 80 '5 37',,/XD-3 be   supplied   forced   air   type   7133,   or   liquid   cooled   .ype   7134...........................„.....

71135/XD.6
Specicil   thoria   tungsten   filament   diode   for   use  as   rectifier  or  clipper  diode.    Similcir

13 36 80 15 3to   XD-3   except   special   cooling   iacket  for   use  with   fluids  other   than   water..,..... .„ . ....+.

XD-27 Low  impedance  thoriated  tungsten  diode  for  use  as  a   rectifier  or  clipper  diode
13 36 30 '5 3

XD.27R Supplied   forced   air   type   XD-27R   or   liquid   cooled   type   XD-27   ....... .... .... ... ..............

XD-28 Thorioted   tungsten   filament  diode   for   use   as   a   rectifier   or  clipper   diode....... . .. „.5 15,3 33 2.7 0.900

XD.47 Thorialed   tungsten   diode   for   rectifier   operation   ...,............. ............... ,,..„ .....,............ . . 7.5 24 32 8 1

XD-49 low  impedance  thoriated  luilgsten  diode  for  use  as  a   rectifier  or  clipper  diode
15 36 25 25 7XD.49R Supplied    forced    air    type    XD-49R    or    liquid    cooled    type    XD-49    ...........-..----------...-

XD-3l Forced  air  diode,  unipotential  oxide  coated  cathode  for  rectifier  or  clipper  service  .. 6 65 17 2.7 0.7

XD-53
Water   cooled   diode,   woven   thoriated   tungsten   filament,   for   rectifier   or   clipper

10 120 40 60 20

XD-56
Forced   air   cooled   diocle,   thoriated   tungsten   bifilar   helix   catliode,   for   I.ectifier   or

'3 36 25 30 6shunt    diode    service     ....... .. ...... .. ...... .... ....... ... .... .. .......... .. ...... .............................................

7030
Forced    air   cooled    diode,    thoriated    tungsten    bifilar    helix    cathode,    for    use    in

13 36 25 20 6rectifier     or     clipper     service      ....`........^........,... ...,.... ..... .,.,.,.. ....



a General Specificcition8

CLIPPER    DIODE   OPERATION

Heoler  or  Filament Maximum  PeakInverseVollageepxKv Plate  Currentlb?Tapks. Pla'®Current'bAdc Plo.e  Currei`l-lbfRsps.
No,es

E, VOI's 'f Amps.

5.0 '0.3 - - - - Tube   itiust   be   vertically   mounted   vitl`   adequate   .pace   allowed   for   venli-
lotion.    Anode   temp.   no.   to   exceed   800°C.

1'.5 ' 5.25 33 50 - I.25
Tube   must   be   mounted   vertically   with   base   down.    Maximum   onod®   .em-
perature  800°C.  Anode  dissipation  450  watts.

5.4 15.0 25 '2.0 - 0.800 Tube    mi/st   be   vertically   mounted   with   odequote   air   .pace   allow®d   for
ventilation.    Anode  temp.  not  to  exceed  800°C.

5.0 10.3 - - - - Tube   must   be  vertically  mounted   with   adeqLlate  .pace  allowed   for  v®ntila-
lion.    Anode   temp.   not  to   exceed   800°C.

5.0 10.3 - - - - Tube   must   be   vertically   mounted   with   adequate   space   allowed   for  venti-
Icition.    Anode   temp.   not   to   exceed   800°C,

16.2 39 65 '60 - 8
Mount   tube   vertically-water   cooled   4   gpm   for   6.5    Kw   dissipation-air
cooled   190  cfm   for  3   Kw   dissipation.

11.0 125 40 300 - 15
Mount  tube  vertically-200  cfm  at   I.0"  water  for  6  Kw  dissipation
Water  cooled  6  gpm  for   15   Kw  dissipation.

12.2 '5.5 40 50 - I.30
Tube     must    be    mounted    vertically    with     base    down.      Maximum     anode
temperature  800°C.    Anode  dissipation  550  watts.

12.2 15,5 33 50 - I.25
Tube    must    be    mounted    vertically    witl`     base    down.      Maximum    anode
temperature  800°C.    Anode   dissipation   550   watts.

14.5 40 40 150 - 6
Mount    tube   vertically.     Wclter   cooled    3    gpm    for   5    Kw   dissipation.     Air
cooled   190  cfm   for  3   Kw  dissipation.

14.5 ro 40 150 - 6 Mount   tube    vertically.     Water   cooled    3    gpm    for    5    Kw    dissipation.     Air
cooled   190  cfm   for  3   Kw  dissipation.

14.5 40 80 '50 - 6 Mount   tube   vertically.     Water   cooled   3   gpm    for   5   Kw   dissipation.     Air
cooled   190  cfm  for  3   Kw  dissipation.

14.5 40 80 '50 - 6 Mount   tube   vertically.     Liquid   flow   dependent   on   coolant   selected.     Con-
sult  factory.    Specially  designed  for  oil  type  coolants.

14.5 40 30 150 - 6 Mount   tube   vertically.     Water   cooled    3    gpm    for    5    Kw    dissipcition.     Air
cooled   190  cfm   for  3   Kw  dissipation.

12.2 '5.5 33 50 - 1.30
Tube    must    be    mounted    vertically    with    base    down.      Maximum    anode
temperature   800°C.     Anode   dissipation   550   watts.

- - - - - - Tube    must    be    mounted    verliccllly    with     base    down.      Maximum     cinode
temperature  800°C.    Anode  dissipc.lion  550  watts.

16.2 39 25 160 - 8
Mount   tube   vertically-water   cooled   4   gpm   for   6.5   Kw   dissipation-air
cooled   190  cfm   for   3   Kw  dissipation.

6 6.5 '5 20 - '.5 Mount  tube   in   any   position.    Cooling   50   cfm   for   .15   Kw   dissipation.

10.8 130 40 250 - 42.5 Mount   tube   vertically.     15   gpm   for   30   Kw   dissipation.

13.75 36 25 75 0.7 - Mount  tube   vertically-anode   up  or  down.    190  cfm  for  3   Kw  dissipation.

13 .75 38 30 50 - .700 Mount  tube  vertically-anode  up  or  down.    190  cfm  for  2.5  Kw  dissipation.



loo E   PL.ANE  REPLACEMENT  GAS   NOISE  TtJBES
Cen,rol EIA Freqvehcy Class a, fil. ^n®de Tube Excess

NofaType  N®. Number Band Operation Cu,ron, Cu,,en, v.gtoro.g. NolseDb

Cut-S S^-
6358

2.6-3.95  Kmc D.C.   and   A.C. 300 250 85 '5.3 For   RG   48/U   Wavegu de
CNT-S 5D. 2.6-3.95  Kmc D.C. 300 250 80 '5.3 For   RG   48/U   Wavegu de
CNT-S 5P- 2.6-3.?5  Kmc Pulse 0 250 90 15.3 For   RG   48/U   Wavegu de
CNT-S 8^- 2.6-3.95  Kmc D.C.   and   A.C. 300 250 170 180 For   RG   48/U   Wavegu d®

Cut-S eD- - 2.6-3.95  Kmc D.C. 300 250 165 8.0 For   RG   48/U   Wcivegu de
CNT-S 8P- - 2.6-3.?5  Kmc Pulse 0 250 190* 8.0 For   RG   48/U_   Wavegu ida

CNT-C 5A- - 3.95-5.85  Kmc D.C.   and    A.C. 170 250 75

Cy

5.3 For  RG  49/U  Wavegu ®

CNT-C 5D- 6356 3.95-5.85  Kmc D.C. 170 250 70 5.3 For  RG  49/U  Wcivegu e
CNT.C 5P- - 3.95-5.85  Kmc Pulse 0 250 80 5.3 For  RG  49/U  Wavegu e
CNT-C ®^- 11

- 3.95-5.85  Kmc D.C.   and    A.C. '70 250 '20 8.0 For  RG  49/U  Wavegu ®

Cut-C ®D-I - 3.95-5.85  Kmc D.C. '70 250 Ilo 8.0 For  RG  49/U  Wavegu e
CNT-C ep-I

is  group  is  al
3.?5-5.85  Kmc Pulse 0 250 '30 8.0 For  RG  49/U  Wavegu e

Jh o  recommended  for  use  witl`  RG50/u  vvaveguide  over  the  frequen range 5.85-8.20  Kmc.
CNT-XllsD-I - 8.2-12.4  Kmc D.C. '70 200 60 15.3 For  RG  52/U  Wavegui e
Cut-X '5D-2 - 8.2-12.4  Kmc D.C. 170 ZOO 85 '5.3 For  RG  52/u  Wavegui e
Cut-XI SD-3 6357 8.2-12.4  Kmc D.C. '70 200 85 15.3 For  RG  52/U  Wavegui e
CNT-X15D-4 - 7.0-]0.0  Kmc D.C. 170 200 70 15.3 For  RG  5l/U  Wavegui e
CNT-X'5P. I - 8.2-12.4  Kmc Pulse 0 200 60 15.3 For  RG  52/U  Wavegui e
CNT-X 15P-2 8.2-12.4  Kmc Pulse 0 200 85 15.3 For  RG  52/U  Wovegui e
CNT-X '5P-3 8.2-12.4  Kmc Pulse 0 200 85 15.3 For  RG  52/U  Wavegui e
CNT.X'SP-, - 7.0-'0.0  Kmc Pulse 0 200 70 15.3 For  RG   5l/U  Wciv®gui e
CNT-X 'eD- I - 8.2-12.4  Kmc D.C. 170 ZOO 105 18.0 For  RG  52/U  Wovegui e
CNT-X l®D-2 6882 8.2-12.4  Kmc D.C. '70 200 '45 18.0 For  RC  52/U  Wavegui e
CNT-X '®D-3 7.0-10.0  Kmc D.C. 170 200 120 18.0 For  RG  51/u  Wavegui e
Cut-X I ®P-1 8.2-12.4  Kmc Pulse 0 200 105 18.0 For  PG  52/U  Wavegui e
CNT-X 11 ®P-2 8.2-12.4  Kmc Pu lse 0 200 '20 18.0 For  RG  52/u  Wavegui e®
CNT.X lop-3 - 7.0-'0.0  Kmc Pulse 0 200 '45 '8.0 Fol.   RG   5 /u  Wavegui
Cut-Ku ll sD-1 6684 12.4-18.0  Kmc D.C. '70 200 70 '5.3 For   RG-9 /U   Wclvegui e
C Nt.Ku I 5P-I - ]2.4-18.0  Kmc Pulse 0 ZOO 75 15.3 For   RG-? /U   Wavegui e
CNT-I(ul®D-' - 12.4-18.0  Kmc D.C. 170 ZOO Ilo '8.0 For   RG-9 /U   Wavegui e
CNT-Kul8P-I - 12.4-18.0  Kmc PIJlso 0 200 „5 18.0 For   RG-9 /U   Wavegui e

goo  H   PLANE   FtEPLACEMENT   GAS   NOISE  TUBES
CNT-LIS^-1
CNT-I.15D-1
Cut-L15P-1
CNT.L1®^-I
CNT-L1®D-I
CNT-Liep-1
CNT-SIS^-2
Cut-SISP-2
CNT-sle^-2
CNT-S'®P-2

1.12-1.70  Kmc

I.12-1.70  Kmc
I.12-I.70  Kmc
1.12-1.70   Kmc

1. I 2-I.70  Kmc
1.12-1.70   Kmc

2.6-3.95  Kmc
2.6-3.95  Kmc
2.6-3.95  Kmc
2.A-3.?5  Kmc

Waveguide
Waveguide
Waveguide
Waveguide
Waveguide
Wclveguide
Wciveguide
Waveguide
Waveguide

goo  I   PLANE   REPLACEMENT  GAS   NOISE  TUBES
CNT-S 5P-3 - 2700.2900 D.C.   a   Pulse 6.3- .25A 75 30 '5.3 Requ rerere Ho der CNM-S90 E-I

CNT-S 8P-3 - 2700-2900 D.C.   a   Pulse 6.3- .25A 75 40 8.0 Requ Ho der CNM-S90 E-I

CNT-S 8P-4 - 3300-3700 D.C.   a   Pu's® 6.3- .25A '50 30 8.0 Requ Ho der CNM-S90 E-2

GAS   NOISE  TUBE   MOUNTS
N®ise  TubeM®un, Description

Insert    Tube Characteris.ics

Type Exces Anode ^n®de
Noise Current Drop

CWM-S90[-1l
RG 48/U Waveguide2700-2900Mc

CNT-Slop-3 18.0 75 30

CWM-S90E-2
RG 48/U Waveguide3300-3700Mc

CNT-Slop-4 18.0 150 30

CWM-VHF-1l 3/8" Coax 400-450 Mc CNT-X15P-3 15.3 loo 80
CNAA-YI+f-2 %" Coax 400-450 Mc CNT-X18D-I 18.0 100 80
CWM-UHF-I 3/8" Coclx  1200-1400 Mc CNT-X18D-1 18.0 loo 80

CWM-XIOE-I
RC 52/U 8500-9600 McSingleEnded

CNT-X15D-I 15.3 ZOO 60

CNM-XIOE-I
RG 51/U 7000-10000 McSingleEndecl

CNT-X15D-4 '5.3 ZOO 60

GAS   NOISE   SOURCES
Gen,raf Frequency Excess ^nede ^h®de N®,esType Bol,I Mc Noise Db Cu,ron, Yol,age

CNS-Coax-I 1 000-2000 '8.0 50 175 7/o'`  Coax-Double  Ended
CNS-Cook-2 2000-4000 '8.0 85 135 %"  Coax-Double  Ended
CNS-Coax-4 2000-4000 '5.3 40 60 %"  Coax-Double  Ended
CNS-X90[-I 8500-9600 '3.0* loo 50 RG   52/U   Double   Ended
CNLX90E-2 8500-9600 18.0 loo 50 RG   52/U   Single   Ended
CNS-X90E-3 7500-8600 13.0* loo 40 RG   5I/U   Double   Ended
CNS-KucOE-I I 6000-1 7000 '8.0 50 60 RG   91/U   Single  Ended
CNS-X2®[-1l 8500-?600 '4.8 loo 95 RG   52/U   20°   Spec.   Flanges
CNS-X20[-I 8500-9600 14.8 loo 95 RG   52/U   ZOO   Spec.   flang®S

*  T®nlalive  data

Tubes
Mounts
and
Sources

u



Tubes
Tube Descrip.ion Frequency Max, Frequenc Frequelicy Payer

Designot.i®n Balld YSWR   InBand R,®enq==nftc Cen,erMc LeyelKwMax.

IBIS Cell   type,   1   disk   fixed   tuned 1 - 900-120rfu . +\`LRE 1000 450

6906 Phase   control C 2.0 I.             .'--. 5650 5

586S/CEM  148 Band   pciss   fixed   tuned C
ap'(,,I,-.9`'

5650 300

1863A Band   pass  fixed   tuned *,`.   ,`~
•``      I.9      , I-:.ngri^S      - 9000 ZOO

GEM  306 6334   which   motes   to   RG   5l/U   guide   Hat
{:-:..{,^1JJ*`l``"``(:i ltt+?Fb5 givtgr8400-9578 9000 250

6232 |863A  which   mateswith   RG  5l/U          Th Rs   I   a?.     ,,,-'`fa    .RE,   /

i  ,  . j   qul  .9
8490-9578 9000 250

6334 Ducll   1863A
i,,      \=.

1.4 8490-9578 9000 200

6795 A   physically   shorter   1863A X I.9 8490i-9578 9000 ZOO

CEM  '47 Band   pass   fixed   tuned Ku I.9 I 5000-1 7000 1 6000 90

6560/CEM  35 Dual   TR Ku I.4 1 5000-I 7000 I 6000 loo

nizcition  Gciuge  Tube

A

f=

DESCRIPTION
Ionization  gauge  tube  VGIA  is  a  triode  that  utilizes  positive
ion   current   for   sensing   purposes.   It   is   connnected   into   a
vacuum    system    and    is   capable   of    measuring    pressures
between   the   regions   of   10-3   mm   Hg.   and   10-8    mm   Hg.
A   spiral   grid    structure   accessible   at   both    ends   for   out-
gassing  with  current  of  7  amperes  facilitates  the   removal
of  gases  from  the  elements  of  the  gauge  tube.  The  collector
is  a   platinum   deposit  on   the   inside  of  the  glass   bulb   that
only  requires   heating   with   a   torch  for  out-gassing.

SPECIFICATIONS
Any   type   of   tubulation   is   available   upon   request.   Stock
tubulations are:

VGIA/1  -24/40 inner joint
VGIA/2 -3/4`` 0.  D. open tubulation
VGIA/3 -1 /2" 0.  D. open tubulation
VGIA/4 -3/8'` 0.  D. open tubulation

Sensitivily  under  normal  conditions  -approximately   loo
microamperes  per   micron   of  gas   pressure.   Jones   plugs   (4
or  6  prong)  are  available  to  your  specif ications.

TYPICAL   CHARACTERISTICS
Ep=  -25V             Eg=  120V                lg=  5.Oma
Et  =  3.O-7.5V     lf  =  3.5-5a     Construction,  standard

pyrex glass.

SPECIAL   GAUGES
Our  engineering   staff  is  available  to  design   and  custom-
produce   specialized   ionization   gauges  to   meet  your   par-
ticular  operating   requirements.
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Precision    glass   lathes    under   the   skillful

direction   of   trained   operators   form   the

glass     envelope     to     seal     in     the     tube
assembly.

rot:o:*tj;::cot;;::\`:;ra`o{s

.'....-..-.

NUCOR®

PRODUCTION    FACILITIES

From   material   fabrication  to  prototype,  from   pilot  run  to

production    run,    NUCOR`s    production    facilities    embody
every   facet   in   the   manufacture   of   modern   high   quality
electron tubes.   Led  by a  full  force  of engineering  personnel
that is second  to  none, the  Central  Electronic  Manufacturers

Division   is  a   leader   in   the  field   of  special   purpose   tubes

for   industry   and   defense.

Modern   and   well   equipped   machine   shops,   white   rooms

for    sub-assemblies,    well    trained    glass    lathe    operators,

constant   and   dependable   exhaust   stations   and   a    rigid

quality   control   system   add   up   to   a   precision   production

capability  for  products  of  the  highest  quality.

NUCOR®

RESEARCH    &    DEVELOPMENT

Increased  demands  on  electronic  equipment  require  prob-

ing   deeper   and   further   into   electron   tube   applications.

Many  new  and  powerful  tubes  for  radar  and  communica-

tions  are  the  result  of  our  R  &   D  teams.    In   addition,   our

work   carries   us   into  the   fields   of   microwave   noise   tubes,

gaseous    discharge    tubes    and    solid    state    devices.     The

many    groups    doing    R    &    D    at    the    Central     Electronic

Manufacturers    Division    are   fully   qualified    to    undertake

research  and  development  programs  of  the  broadest  scope

and   complexity.

YOUR   NUCOR®   TUBE   REPRESENTATIVE
-0



POWER  TRIODES

The  data  presented  in  this  sectw.on  is  printed   on  either  a  pink  or  white

sheet.

A  pink  data  sheet  signiifies  provisional  informcltion.

A white data  sheet signiifies  permanent  information.

For  further  technical  inf orrrration  write  toe

Applications  Engiineering  Deporlment

CENTRAL   ELECTRONIC  MANUFACTURERS
2  RICHWOOD  PLACE,  DENVILLE,  N.  J.

A  Division  of  Nuclear  Corporation  of  America

3,.



I.    GENERAL

Power tubes  are used:

SERVICE
NOTES

POWER
TUBES

SERVICE   NOTES   PERTAINING   T0   POWER   TUBES

Ill.    CATHODES

Thermiohi€  cclthodes  commonly  used  in  power  tubes
are classified  as  directly heated or  indirectly heated.

I)   to  transform  uni-directional  current  to  radio-
frequency  current  (genercltor or osci llator);

2)   to magnify  alternating  current power (amp-
lifier);  or

3)   to  multiply  an  alternating  current or  voltage
to  a  higher  frequency  (frequency multiplier).

Applications  exist  for transmitting  tubes  in  diverse
equipment  such  os  dielectric  heaters,  induction
heaters,   radar,   radio,   and  television   trans-
mitters,

Power tubes  are  high-vacuum  thermionic  emission
devices  containing  an  emitter,  commonly  referred  to
as  the  filament or  ccithode;  a  grid  to  control  electron
flow;  none,  one,  or  more  additional  grids  which  give

the tube  specific  characteristics  and  an  anode which
receives  the electrons and  is  the  electrode  connected
to  a  high  voltage  power  source.    The  manufacture  of

quality  power  tubes  requires  rugged  structural
design,  meticulous  assembly,  careful  processing
and  stringent  testing.  The  close  adherence  1.o  these
requirements  makes  Central  Electronic's  tubes
outstanding  in  performance  and  reliability.

The  purpose of  this  presentcition  is  to  disclose

general  application  and  rating  information  on  Power
Tubes  supplementing  that  contclined  in  the  in-
dividual  dclta  sheets  for  each  tube  type.

11.    TUBE  CHARACTERISTICS

ln  the  design  of  equipment  employing  tubes,  it  must
be  borne  in  mind that  the  characteristics  given  in  the
data  sheets  are  average  characteristics  and  some
variation  either  side  of this  average  mList   be  an-
ticipated.    Also,  the  characteristics  will  change  with
life.    In  designing  equipment,  consideration  must  be

given to  the accumulated  characteristic  changes  that
will  affect performance  from the average  shown  in  the
data  sheets.    For most power tubes,  a tolerance  of

plus  or  minus  20%  is  adequate.    Equipment  st`ould
be designed  to  perform  satisfactorily throughout the
full  range of  tube  characteristic  voriotion.

A directly heated  or  filamentary  cathode  is  a  wire or
ribbon  healed  by  the direct passage of current through
it.    The  filament materials  in  common  use  are
tungsten,  thoriated  tungsten  and  nickel  base metal
or alloys  thereof,  coated.with  alkaline  earth  oxides.
Each  material  has  a  distinct advantage which  is
utilized  in  a  tube   designed  for a  particular  appli-
cation,

An  indirectly  heated  cathode  comprises  a  filament,
commonly  referred  to  os  cl  heater,  usucllly  tungsten,
enclosed  in  a  thin  metal  sleeve  coated  externally
with  an  electron  emitter  similcir to  that  employed  on
coated  filaments.   The  tungsten  filament  may  or  may
not  be  covered  with  an  insulating  coating.    The
function  of heater and  emitter  are thus  divorced.

1)    Tungsten

Pure tungsten  filaments  are  used  in  very  high-
voltage  power tubes  but  suffer from  the disadvantage
of  requiring  high  filament  power.    For  long  life,  it  is

desirable to  operate  the  filament  at  slightly  reduced
voltage  if the  available  reduced  emission  current

permits.    Normal  end  of  life  usually  occurs  from
burn-out.

2)   Thoriated  TLlhgsten

Thorioted  tung,sten  filaments  ore made from  tungsten
impregnated  with  thoria.    Due to thepresence of
thorium,  e[ectrons  are  emitted  at a  lower temperature
than  for  pure tungsten  and thus  require  less  filament
heating  power.    The  emission  efficiency,  (i.e.:
amperes  emission  per watt heating  power)  is  much

greater than  for pure tungsten.

The operating  voltage of a thoriated tungsten  fila-
ment  should  be  held  within  ±5% of the.rated  value.
If the tube  is  lightly  loaded,  the  filament  may  be
operated  as  much  as  597o  below.the  nominal  voltage.



3)    Bonded  Thoria

Bonded thoria  filaments  have a  refractory  metal  core,
such  os  tungsten,  coated  with  a  layer of thoria.  Com-

pared  to  thoriated  tungsten  filaments,  bonded  thoria
filaments  have the  advantage of added  strength  and
comparable  emission  at  a  slightly  lower  temperature.
They  are  used  mainly  as  an  emission  source  in  diodes.

4)   Oxide  Coated

Oxide  coated  filaments  and  cathodes  are  used  in
lower  clnode  voltclge  power tubes,  usually  2,500  volts
maximum.  However,  in  pulse  applications,  voltages

up  to  25  kilovolts  are  frequently  employed  with  short
duty  cycles,  .001  or  less.

Coated  filaments  employ  a  relatively  thick  coating  of
alkaline  earth  oxides  on  a  special  metal   base,  usually
nickel  or  an  alloy  thereof.  Coclted  filaments  are
opercited  at  or  about  800°C  and  are  very  conservative
in  heater  power.  Their  emission  efficiency  is  also
much  greater  than  for  pure tungsten.  In  service,  with

light  loading,  the  filament  voltage  may  be  reduced`

as  much  cls  597o  without  deleterious  effects.

Where  the  application,  such  as  in  audio  equipment,
requires  a  low  hum  level  or  where  the  emitter  source

power  may  modulate  the  tube  outpiit,  it  is  advan-
tageous  to  use  indirectly  heated  cathode  type  tubes.

It  is  desirable  and  frequently  necessary  to  clpply  fila-
ment  or  heater  power  prior to  the  application  of  anode
voltage.  The  emitter  must  be  permitted  to  assume  full
emitting  potentiality  before  the  application  of  anode
voltage.  This  warm-up  time  is  invariably  shorter  for
directly  heated  emitters  (tungsten,  thoriated  tung-
sten  and  oxide  coated  filaments)  than  for  indirectly
heated  cathodes  of the  sc[me  heater  power.

lv.    MAXIMUM  RATINGS

1)    Ceheral

A  rating  is  a  designation,  cls  estclblished  by  definite
standards,  of  an  operating  limit  of a  tube.  Each  maxi-
mum  rating  for  ci  given  tube  type  must  be  considered
in  relation  to  all  other  maximum  ratings  for  that  type,
so  that  no  one  maximum  rating  will  be  exceeded  in
utilizing  any  other  maximum  rating.

2)   Maximum  ^hode  Dissipation

Anode dissipation  is  the  average  power  dispensed
by  the  anode.  The  specified  anode  dissipation  listed
in  data  sheets  is  the  maximum  anode  dissipation
expressed  in  watts,  that  can  be  safely dispensed
by  the  anode  commensurate  with  good  life  and  economi-
cal  operation.  Continuous  operation  may  be  maintained
at  maximum  anode  dissipation  with  specified  maximum
dissipation  on  other  electrodes.  Three  types  of  cool-
ing,  depending  upon  their  application  are  employed
to  maintain  tubes  within  the  maximum  dissipation
limit.  These  are:    a)    radiation;    b)    forced  air  and
c)    water  cooling.

a)    Radiation  Cooling

The  ability of the  anode to  dispose of the heat
energy  received  by  it  through  radiation  and  con-
duction  from  other  heat  sources  within  the  tube,

plus  the heat  developed  at the anode  due to
electron  bombardment,  depends  upon  the  total
emi ssivity  of  the  anode  materia I and  the  heat
transmission  properties  of  the  envelope  sur-
rounding  the  anode.  Graphite,  which  is  frequently   --
used  in  radiation  cooled  tubes,  approaches  the   \j
radiation  properties  of  a  black  body.  It  operates
at  a  much  lower  temperature  than  a  bright  metal
cmode  of the  same  surface  area  with  the  same
received  heat  energy.  Graphite  also  has  the  ad-
vantage  of  being  rigid  cind  distortionless  at  well
above  the  temperature  corresponding  to  maximum
dissipation,  thus  assuring  minimum  electrical

characteristic  variation.

Anode dissipation  affects  other  electrodes,  primarily
the  grids,  which  if  hot  enough  ccin  emit  electrons,
sometimes  changing  the  tube  characteristics  ap-

preciably  and  causing  erratic  operation.    Excessive
anode  dissipation  will  also  affect the  envelope
and  emitter temperature.

b)    Forced-Air  cooling

Forced-air  cooling  elimincltes  electrolysis,
water purification,  power  losses  through  the
cooling  water  column,  and  insulating  hose  reels
and  tubing  associated  with  water-cooled  tubes.
However,  in  air  cooling,  filters  are  required  to
keep the  spaces  between  radiator  fins  from
clogging  with  dust.



il Forced-air  cooled  tubes  may  be  of  external
anode  C'onstruction  surrounded  by  a  multi-tinned
radiator  in  intimate  contact with  the  external
surface of the anode or may  be of conventional

glass  envelope  construction  requiring  forced-air
for  envelope  and  seal  cooling.    The  higher

power forced-air  cooled tubes  invariably  have
external  anodes  and  radiators.

Forced-air  cooled  external-anode tube radiators
require  moving  air  furnished  by  a  blower  to  pass
through  the  fins  axially  and  with  little  static

pressure.    Although  rated  anode  dissipation  may
be  exceeded  if the  air  flow  is  increased,  it  is
not  recommended  because  of decreased  cooling
efficiency,  higher  air  velocity  and  increased
noise.    It  is  more  economical  to  use  a  larger
radiator  if  increased  dissipation  is  required.

Forced-air  cooled  glass  envelope  tubes  generally
require  a  small  quantity  of  air to  pass  by  the
envelope,  sometimes  by  a  surrounding  chimney  -
the clir  passing  between  the  outside  of the  en-
velope  and  the  inside  of the  chimney.    In  addi-
tion,  air  from  the  same  source  may  frequently  be
used to  cool  the  stem-seal  and  base.    The
forced-air  requirements  specified  in  the  dclta
sheets  must  be  adhered  to.

c)    Water  Cooling

Water  cooled  tube anodes  are  surrounded  by  a
water  iacket.    Through  this  thin  annular  space
water  flows  clt  high  velocity.    The  poor  thermal
conductivity  of  water  dictcites  that  a  rapid
flow  rather  than  a  lcirge  quantity  of water
clround  the  anode  is  required  for  efficient
cooling.

Scale  formation  must  be  eliminated  as  it  is  a

poor  heat  conductor  clnd  its  rough  surface  in-
hibits  smooth  water  flow  over  the  anode,
creating  pockets  where  localized  boiling  can  be
damaging.

In  the  datcl  sheets  a  minimum  water  flow  is  speci-
fied.    This  is  an  absolute  minimum  and  must  not  be
decreased,  regardless  of  anode  dissipcition.    This
is  because  the  minimum  flow  specified  assumes  a
uniform  film  with  an  axial  velocity  sufficient  to
eliminate the  formation  of bubbles  and  air  pockets.

The  flow  cannot  be  decrecised  although  dissipation
is  lowered.    In  forced-air  cooled  tubes  the  air  flow

can  be adiusted  to  correspond  to  the  anode  dis-
sipation;  in  water-cooled  tubes  the  specified  flow
must  be  maintained  under  all  operating  conditions.

3)   Maximum  Anode  Yo[tage

lf a  perfect  vacuum  were  attoinoble,  the  maximum  voltage
between  anode  and  other  elements  would  be  determined
by  the dielectric  strength  of the  glass  or  ceramic  between
the anode  and the other  tube electrodes.    In  mostpower
tubes,  no  insulcltors  are  used  within  the  structure to
maintain  spacings  or alignment of  the  anode  with  respect
to the other  electrodes.    Therefore,  the only  mechanical
connection  between  the  anode  and  the other  electrodes
is  through  the  supporting  glass  or  ceramic,  clnd  this
largely  determines  the  maximum  anode  voltage.

In  addition,  the  magnitude of the  anode  and  filament  lead
rcldio-frequency  charging  current  may  be  sufficient  to
cause  heating  of  the glass  adiacent to  these  leads.    The
radio-frequency  charging  current  is  proportional  to  the
radio-frequency  anode  voltage  which  in  turn  is  a  function
of  the  dc  anode  voltage.    Thus,  the  maximum  limit on
anode  voltage  conveniently  monitors  the  radio-frequency
charging  current,

The  maximum  anode  voltage  cannot  be  permitted  to  ex-
ceed  the  maximum  value  specified  in  the  individual  tube
rating  sheets.

4)   Maximum  Anode  Current

lt  would  be  very  desirable  to  have  unlimited  emission
current  available  foruse.    This  ideal  is  unattainable.
All  the  emission  current  from  a  pure  tungsten  filament
may  be  considered  available  and  may  be  used  without
fear  of  impairing  filament  life.    Therefore,  a  pure  tung-
sten  filament  may  be  used  cit  saturation  current  values.

The  thoriated  tungsten  filament  or oxide  coated
emitter  ccinnot  be  used  at  more  than  one-half
available  emission  or  saturation  for  good  life.

The  maximum  instantaneous  anode  current  should
never  exceed the  specified  value.    The  scituration
current  referred to  above  is  the  emission  current
from  the  electron  source  (i.e.:   the  filament  or
cathode),  and  is  the  sum  of the  instcintaneous  grid
clnd  anode  currents  which  usually  occur  simulta-

neously.    The  relationship  between  dc  anode  current
and  instantaneous  anode  current  depends  upon  the



type of operation  and  is  subject to  considerable
variation.

5)   Maximum  Grid  Power  Ratings

Grid  dissipation  is  frequently  a  limiting  factor  in
tube  performance.    Excessive  dissipation  can  cause

grid  emission,  grid  distortion,  which  will  affect
electrical  characteristics  and  performance  and
in  extreme  cases,  complete  destruction
and  tube.    It  is  therefore  very  important
the  grid  dissipation  within  the  specified

The grid,  being  loccited  between  the  hot  emitter and
cinode  receives  radiated  heat  energy  from  both,  plus
the  heat  generated  on  the  grid  during  positive  or
conduction  portions  of the  cycle.    The  grid  is  in  the

peculiar  position  of  being  very  close  to  a  copious
emitter of electrons  (the  filament or  cathode)  and  at
a  temperature where  it  can  emit electrons  due  to
deposits  or  films  of  emitting  matericlls  on  it.    Yet,
emission  from  the  grid  is  undesirable.    Special

precautions  in  choosing  grid  materials  and  pro-
cessing  ore  required  to  keep  grid  emission  to  a
minimum.

The  user  usually  has  some  warning  of excessive

grid  dissipation  prior  to  imminent  trouble.    Due  to

excessive grid  temperature,  the grid  will  emit
electrons and as  this  current  is  opposite  to  the
normal  grid  current,  the  resulting  grid  current  cis
indicated on  a  meter  will  decrease.    This  serves
as  an  indirect meclsure  of excessive  grid'dis-
sipation.

6)   Maximum  Frequency  Rotihg

The Maximum  Frequency  Rating given  in  the  data
sheets  for  individual  tubes  apply  only  when  the
tube  is  operated  cit  frequencies  lower than  the
specified  maximum  frequency.    As  the  frequency  is
increased,  the  radio-frequency  currents,  dielectric
lasses,  and  heating  effects  increase  rapidly.    Most
tubes  may  be  operated  above the  specified  maximum
frequency  if the  anode voltage and anode  power
input are  reduced  as  recommended  on  the  data
sheets,

As  the frequency  is  increased,  losses  in the various
lead-ins,  connecting  caps,  etc.,  increas.e.    Over-
hearing of these can  be detected  by  a  change  in
c.olor  at the glass-to-metal  seals.    A  change  in
color  from  that  normally  existing  on  ci  non-
operating  tube  is  a  danger  sign.
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D  ESC  R  I  PTI  O  N
The   Nucor   tube   type   7C25    is   a   forced-air-cooled
general   purpose,   three   electrode   tube,   specifically
designed   for  industrial   and   communication   applica-
tions.   The  anode  is  capable  of  dissipating   2.5   kilo-
watts.   It  features  a  sturdily-supported, double-spiral
thoriated  tungsten  filament.   Rugged   kovar  grid  and
filament    seals     insure      greater    protection    against
mechanical   stress  and   shock.   The  wide  spacing   be-
tween  elements  is  an  additional  feature  of  this  tube.
Flexible  leads  constructed  of  O.F.H.C.  copper  can  be
modified  to  individual  customer  requirements.

Full  input  ratings  apply  to  30  mc.  Reduced  ratings,as
indicated,   are   applicable   for   useful   power   outputs
extending to 50 mc.

€ls P E C I 1= I C A I I a N S
E  L  E  C  T  R  I  C  A  L:

Filament    Voltage      ..................  11     Volts

Filament    Current     ................ 28   Amperes
Filament   Starting   Current    ......... 56   Amperes
Filament  Cold   Resistance    .........   0.047   Ohms
Peak   Cathode   Current   ............ 10   Amperes
Amplification   Factor    ...................... 25

Eb  = 3,000 Volts,  lb  =  0.200 Amps.
lnterelectrode Capacitances

Grid-Plate...........

Grid-Filament  .   .
Plate-Filament.,......

I  13.2  „prf

• 14.5 „rf
•  .  1.7  Hpf

PHYSICAL:
Mounting Position -

Vertical, Anode Down

Type of Cooling -Forced Air
Maximum   Incoming   Air  Temperature   .... 45°C

Required Air Flow on Anode
Plate   Dissipalion   (Kilowatts)       2.5      2.0      1.5
Air  Flow-Cubic  Feetpermin.150120      90
Pressure  -Inclies  water           2.5      1.6     0.9
Maximum   Glass   Temperature   ......... |50°Crl Net  Weight,   Approximate 5   pounds

TRIODE



MAXIMUM  RATINGS AIID TYPICAL
OPERATING CONDITIONS

FOR  MAXIIvluM  FF{EQUENCY  OF 50  MEGACYCLES

RADIO-FF=EQUENCY  F.OWER AMPLIFIEFt  AND
OSCILLATOR -- CLASS C TELEGF=APHY

MAXIMUM RATINGS

DC  Plate  Voltage   .....

DC  Grid  Voltage   .....

DC  Plate  Current   .....

DC   Grid   Current   .....

Plate   ,nput    ..........

Plate    Dissipation    .....

TYPICAL OPERATION

DC  Plate  Voltage   ....

DC   Grid   Voltage   ....

Peak  R-F  Grid  Voltage

DC   Plate   Current   ....

DC   Grid   Current    ....

Driving  Power,  Approx.

Power  Output   .......

•    5,000   Volts
-1,500   Volts

.     1.3   Amperes

0.150   Amperes

.    6.5   Kilowatts

.    2.5   Kilowatts

4,000
-400
1 ,000

1.0

0.08

80
2.5

4,500
-500
1,150

1.2

0.1

110

3.1

PLATE-MODULATED  FIADIOIFREQUENCY  POWEF3  AMPLIFIER --
CLASS C TELEPHONY

(Carrier  conditiorts  per  tube  use  with  a  maximum  modulator  factor  of  1.0)

MAXIMUM RATINGS

DC    Plate    Voltage     ................................

DC   Grid   Voltage    ...........................,,....

DC   Plate   Current    .................................

DC    Grid    Current     .................................

5,000  Volts
-600 Volts
I,300  Volts

1.2  Amperes

0.13   Amperes

160  Watts

4.0   Kilowatts

•    4'000   Volts
-1'500   Volts

I.0   Amperes

0.15   Amperes
Plate    Input     ...................................,.................................  4.0     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   ....

Driving  Power,  Approx.

Power   Output    ......

•.    3,500   Volts

. .   -500  Volts
•.1,000    Volts

0.825   Amperes

0.110   Amperes

.  .  .    100   Watts

.  .  .   2   Kilowatts
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GRID  CHARACTERISTICS
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TERMINAL  COLOR  CODE
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2=FIL.   --  YELLOW
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4=F.C,T.  --  RED
5=GRID   --   BLACK
6=FIL.   --  YELLOW
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POWER
D  ESC  R  I  PTI  O  N

The   Nucor   tube   type   5680   is   a   forced-air-cooled

general    purpose,   three   electrode   tube,   specifically
designed   for   industrial   and   communication   applica-
tions.    The   anode   is   capable   of   dissipating   2.5   kilo-
watts.    It  features   a   sturdily-supported,   double-spiral
thoriated  tungsten  filament.    Rugged   kovar  grid  and
filament    seals     insure     greater     protection     against
mechanical   stress  and   shock.    The   wide   spacing   be-
tween  elements  is  an  additional  feature  of  this  tube.
Full   input   ratings   apply   to   30   mc.   Reduced   ratings
as  indicated,  are  applicable  for  useful  power  outputs
extending   to   50   mc.

S P E C I I I CATI O N S
E  L  E  C  T  R  I  C  A   L:
Filament     Voltage      .......
Filament   Current    .,,.....

Filament   Starting   Current
Filament   Cold   Resistance    .
Amplification  Factor .  .

Ec=  -200V,1b  =0.2A
Interelectrode Capacitances

Grid-Plate.........

Grid-Filament.......
Plate-Filament.....,,.

.  .13.0   Volts

.36  Amperes
.72   Amperes
0.040   ohms

..25

•  12.0  „Hf
• 15.0 „rf
•    l.8„„f

PHYSICAL:

Mounting  Position -Vertical,  Anode  Down
Type of Cooling -Forced Air  Maximum  Incoming

Air    Temperature     .                                               .    45C'C
Required  Air  Flow on  Anode  Plate  Dissipation

(Kilowatts)     .............   2.5        2.0            1.5
Air  Flow -Cubic

Feet   perMin ....  150120         90
Pressure -Inches

Water    .
Maximum   Glass   Temperature

Net  Weight,  Approximate   .....

2.5        1.6        0.9

.   .150OC

.    51/4   Pounds

TRIODE

H



MAXIMUM  FtATINGS AND TYPICAL          ®
OPERAT.NG CONDITIONS

AUDIO-FREQUENCY  POWEFI
AIVIPLIFIER  AND  IV]ODULATOFI  --
CLASS  a
MAXIMUM RATINGS, ABSOLUTE VALUES

DC   Plcite   Voltage
Maximum   Signal   DC   Plate   Curr®n.*
Maximum   Sighal   Plate   lnput*    .
Plo.e    Dissipalion*

6,000  Volts
2.0  Amperes

6.0   Kilowatts
2.5   Kilowatts

TYPICAL OPERATION
(Unless  otherwise  specified,  values  are  for  two  tubes)

DC   Plate  Voltage
DC    Grid   Voltage

5,000  Volts
-150  Volts

Peak   A-F   Grid-Io-Grid   Voltage    ..... 1,260   Volts
Zero   Signal   DC   Plato   Current   ....    0.4   Amperes
Maximum   Signal   DC   Plale   Current   ..... 2.25   Amperes
Efleclive  Load   Rosistanco,  Plot.  to  Plate   ..... 4,000   Ohms
Maximum  Signal  Driving  Power,  Approximale   .  .  ,    175   Walts
Maximum   Signal  Power  Output,  Approxima.e     7.2   Kilowatts

*Averaged   over  ciny   oudio-frequency   cycle  of   sine-wove   form.

FtADIO-FF=EQUENCY  POWEFI
AIVIPLIFIEFt  --CLASS  a

(Carrier  conditions  per  tube  for  use  with  a  maximum
modulation  factor  of  I.0)

MAXIMUM RATINGS, ABSOLUTE VALUES
DC   Plate   Voltage
DC    Plate   Currenl
Plate    Input
Plate   Dissipation

TYPICAL OPERATION
DC   Plate   Voltage
DC   Grid   Voltage
Peak   R-F   Grid   Voltage
DC    Plale    Current
DC   Grid    Current,   Approximate
Driving   Power,   Approximate**
Power   Oulput,   Approximate    .

6,000   Vol,s

3.75   Kilowatts
2.5   Kilowalls

6,000  Volts
-160  Vol's

300  Volts
0.56   Amperes

0.0  Amperes
.  .   47   Watts

.  .  .  I    Kilowatt

**At    crest    of    audio-frequency    cycle    with    modulation    factor

of   1.0.

PLATE-MODULATED  RADIO-
FREQUENCY  POWEF=  AMPLIFIEF= --
CLASS  C  TELEFHONY

(Carrier  conditions  per  tube  for  use  with  a  maximum
modulation  factor  of  1.0)

MAXIMUM RATINGS,  ABSOLUTE VALUES
Plate   Voltage
Grid   Voltage
Plole   Current
Grid    Curl.ent

TYPICAL OPERATION
DC   Plcile  Voltage
DC   Grid    Voltage
Peak    R-F   Grid   Voltage
DC   Plo.e   Current
DC   Grid   Current,   Approximate    .  .
Driving    Power,    Approximclte     ..
Power  Ou.pul,   Approximale   .  .

5,000  Volts
-2,000  Volts

0.2   Amperes
7.5   Kilowcitts
1.6   Kjloworis

5,000   Volts
-800  Volts

•  .1'370   Vol,s

0.74   Amperes
a.10   Amperes
.  .  .130   Wet,s

.  .    2.7   I(ilowows

RADIO-FREQUENCY  POWER
AMPLIFIER  AND OSCILLATOR
CLASS  C  TELEGRAPHY

(Key-down  conditions  per  tube  without  amplitiide
modulation)  i.

MAXIMUM RATINGS, ABSOLUTE VALUES
DC    Plate   Voltage
DC   Grid   Voltage
DC    Plate    Current
DC    Grid     Current
Plate     lnpu,
Plate    Dissipation

TYPICAL OPERATION
DC    Plate   Voltage
DC   Grid   Voltage
Peak   R-F   Grid   Voltage
DC   Plate   Current
DC   Grid   Current,   Approximate
Driving    Power,    Approximclte

6,000   Vol,s
-2,000  Volts
2.0   Amperes
0.2   Amperes
12   Kilowatts

2.5   Kilowc.tts

6,000   Volts
-800  Volts

.  .  .1,510   Volrs

I.4   Amperes
0.16   Amperes
.  .  .225   Watts-'' -`-`®     '   ---- ` ,     --rr' --`-'-'_`-      `  -

Power   Output,   Approximate    ..... 6   Kilowatts

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

RADIO-FFtEQUENCY  PO`^/EF=  AMPLIFIEFt  AND
OSCILLATOR --  PuLSED  OPEFtATION

MAXIMUM  RATINGS, ABSOLUTE VALUES

DC   Plate   Voltage

DC    Grid    Voltage

Peclk   Cathode   Currenl

Plole    Dissipalion    t

Duty    Cycle

i  Air  Flow  =  75  CFM

Frequency

17,500   Volts
-5,000  Volts

.35   Amperes

I.2   Kilowcitls

TYPICAL OPERATION

DC    Plale    Voltage 15,500   Volts

DC   Grid   Voltage   (during   pulse)    ...- 750   Volts

DC   Plc.te   Current

DC    Grid    Current

Du,y    Cycle

Peal(    Power   Output    .

MAXIMUM RATINGS vs.  OPERATING  FREQUENCY

Percenloge  of  Maximum  ro.ed  Plate  Vol.age  and  P]ale  Input

Class   C   -   Telegraphy

50   Megacycles

75   Per   Cent

0.20   Amperes

0.013   Amperes

90   Kilowcilis
u
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ANODE
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1 àI

•`

Qjo . I

Gc)a
.` .

E.5i
.

10
00

BOO60011

02 46 8                   10                 12



POWEI=  TI=IOI]E
D  ES  C  R  I  PTI  O  N

The  5736  is  a  three-electrode  tube  designed  for  use  as
a  modulator,  amplifier  or  oscillator  in  AM,  FM  and  TV
broadcasting   service,   high-frequency   communications
systems,   and   induction   and   dielecti.ic   heating   equip-
ments.   Four   grid   terminals   provide   a   low-inductance
connection to the grid  making  the  tube  suited  especially
to  cathode-drive  operation.  The  cathode  is  cl  thoriated-
tungsten   filament   connected   for   single-phase   opera-
lion.   The   anode   is  forced-air   cooled   and   can   readily
dissipate 2.5  kw with  nominc]l air flow. Special  features
include:  precise  and  stable  alignment  of  electrodes  to
prevent   grid-cathode   shorts   and   to   assure   reliability
and  uniform  operation,  brazed  radiator  construction  to
eliminate hot-spotting and  its  detrimental  effects.   Mclx-
imum  ratings  of   5.0   kv  dc   plate   voltoge   and   5.0   kw
plate  input  apply  at  frequencies  up  to  60  mc;  opera-
tion  atl00  mc   is   permissible   with   plate   voltage   and
input  reduced  to  80°/o  of  mclximum  ratings.

SPEC.FICATIONS
ELECTRICAL

Filament  Voltage  ........
Filament  Current   ........
Filament  Cold  Resistance  .   .   .
Amplification  Factor  ......
Interelectrode  Capacitances:
Grid-Pla'e,,,,,,,,,,
Grid-Filament........
Plate-Filament........

I    6.0   Volts
•    60Amps

0.016 Ohms
.....   22

•  .  .16  uu+
•....o'.3:::

PHYSICAL
Mounting  position                     Vertical, Anode  up  or  Down
Type of cooling                                                           Forced  Air

Maximum  Incoming  Air Temperature             45°C
Required  Air-Flow on  Anode"                          150  cfm

Static  pressure,  Inches water                          2.8  Inches
Maximum  Radiqtor Temperature                 180°C

Required  Air-Flow  to  Bulb  and  Seals
Air-Flow  through  radiator  normally  is  sufficient
Maximum  Bulb Temperature                           160°C

Net weight, approximate                                          3  lbs.

;*i:::ee:'wt:::¥t:::?;cr:::ns::.®Yhich  require  ]80  cfm  of  cooling  ai,  ot

CENTRAL
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MAXIMUM FtATIIIGS AND TYPICAL
OPERATING CONDITIONS

(CONTINUOUS  COMMERCIAL SERVICE)

AUDIO-FREQUENCY PO`^/ER
AMPLIFIER AND MODULATOR
CLASS B
MAXIMUM RATINGS,  ABSOLUTE VALUES

D-C  Plate Voltage
Maximum  Signal  D-C  Plate  Current*
Maximum  Signal  Plate  lnput*
Plate  Dissipation*

TYPICAL OPERATION
(unless  o.herwise  specified, values  are  for two  tubes)

3000   volts
'.4   omps
4200   watts
2500   watts

D-C plate voltage                                                  3000 volts
D-C Grid voltage                                                  -160   volts
Peak A-F Grid-to-Grid  voltage                        820   volts
Zero signal  D-C plate current                         O.66   amp
Maximum  signcil  D-C  plcite  current              2.80   omps
Effeclive  Load  Resistance,  Plate-to-Plate    3060   ohms
Maximum  Signal  Driving  Power, approx.140   watts
Maximum Signal  Power Output, approx.  4350   watts
Load  Resistance  (per tube)                                  765   ohms

Ft^DIO-FFtEQUENCY
AND POWEFt AMPLIFIER--CLASS B

Cclrrier  condilions  per  tube  for  use  with  a
maximum  modulalion  factor  of  1.0

MAXIJVLUM RATINGS, ABSOLUTE  VALUES

D-C  Plate Voltage
D-C  Plate  Current
P'ote  Input
Plate  bissipcition

TYPICAL OPERATION
D-C  Plate Voltage
D-C Grid  Voltage
Pecik  R-F Grid  Voltage
D-C  Plate Current
D-C  Grid  Current, approx.
Driving  Power, approx.tt
Power Output, opprox.

3500   yol's
1.75   clmps
3500   watts
2500   watts

3000   yolts
-160  yolts
280   volts
1.I    amps
0.050   amp
15   watts
800   watts

RADIO-FREQUENCY
POWER AMPLIFIEFt -- CLASS I

Crounded-Grid,  Wide-Bond  Television  Service,
Maximum  Frequency -88  Megacycles

MAXIMUM RATINGS,  ABSOLUTE VALUES
D-C  Plate Voltage
D-C  Plate Current
Plo'e  'npu'
Plate  Dissipotion##

TYPICAL OPERATION

D-C  Plate Voltage
D-C  Plate  Current:

Synchronizing  Level
Black  Level

D-C  Grid  Voltage
PEAI(  R-F  GRID VOLTAGES:

Synchronizing  Level
BIack  Level

D-C  GRID  CukRENT:

Synchronizing  Level
Black  Level

DRIVING  POWER, APPROX. :

Synchronizing  Level
BIack  Level

POWER Output, APPROX. #:
Synchronizing  Level
Black  Level

3500   volts
1.75   cimps
4000   wcitts
2800  watts

2600   volts

2.32   omps
1.47   amps
-160  volts

535   volts
400   volts

0.430   c,mp
0.136   amp

1160   watts
535   watts

3680  walts
1690   watts

RADIO-FREQUENCY PO\^/EFt
^MPLIFIEFt AND  OSCILLATOFt
CLASS C TELEGRAPHY

Key-down  condilions  per  tube  without amplitude  modulationt
MAXIMUM RATINGS,  ABSOLUTE VALUES

D-C  Plate Voltage
D-C Grid  Voltage
D-C  Plate  Current
D-C Grid  Current
Plate  Input
Piote  Dissipation

60mc
5000

-'000
I.4
0.5
5000
2500

TYPICAL OPERATION

60mc
D-C plate voltage             5000
D-C Grid voltage         -850
Peak  R-F Grid  voltage      1200
D-C  plate  current                I.0
D-C  Grid  current                0.210
Driving  Power,  approx. 250
Power Output, approx.   4100

I 10  mc
3500   volts

-700  yolts
I.4   amps
0.5   amp
3500   watts
2500   watts

Ilo  mc
3500      3500   volts

-600  -300  volts
940        555   volts
I.0           1.0   amps
0.250    0.155   amp
235        85   watts
2800     2550   watts

PLATE-IVIODULATED  RADIO-
FREQUENCY POWER AMPLIFIER
CLASS C TELEPHONY

Carrier  conditions  per  lube  for  use  with  a
maximum  Tnodulation  factor  of  1.0

MAXIMUM RATINGS, ABSOLUTE VALUES

D-Cplatevoltage        ,
D-C Grid  Voltage
D-C  Plate  Current
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  Current,  approx.
Driving  Power,  approx.
Power Ouptut, approx.

3500   volts
-1000  volts
1.4   c]mps
0.5   amp
4000   watts
1650   watts

3500   volts
-600  volts
950   volts
1.14    c]mps
0.28   amp
270  watts
3200   wot's

*Av®ragod  over  any  audio-frequency  cycle  of  sine-wave  form.

ttAt  cresl  of  cludio-frequency  cycle  with  modulation  factor  of  I.0.
##Roquiros  loo  cfm  of  cooling  air  at  4  inches  static  pressure.
#lncludes  power transferred  from  driver stage.

ttht°:our'ri:jr°nonevs:ion;:a[|yoense:::!Ve®x::ZP?5:;oedof:f,i:®cE:,Sij:iv:o:ed?tio:i

APPLICATION  NOTES
Maximum  ratings apply  up to  60  megacycles.  The  tube
may  be  operated  at  higher  frequencies  provided  the
maximum  values of the  plate  voltage  and  power  input
are   reduced   according   lo   the   iabulation   below.    All
olher  mc]ximum  ratings  remain  as  shown  above.  Spe-
cial  attention  should  i-e  given  to  cidequate  ventilation
of  the  bulb  ot  these  frequencies.  See  special  television
service  ratings.
Percentage   of   Maximum    Rated    Plate    Voltage    and
Plo,e  lnpu,:

Frequency                                         60          100           200 mc
Class  B                                         100           85              600/o
Class  c  plate  Modulated    100          80             50°/a
Class c unmodulated          loo          80             50°/o



CH^RACTEFtlsTIC R^-NGE VALUES FOFt EQulpIVIENT DESIGN

CHARACTERISTIC: CONDITIONS
LIMl TS

Min. Max.
Gr d Voltage eb =  1000 volts; b - 6 amps 360   Volts
Gr d Current eb =  1 000 volts; b - 6 amps 2.2   Amps.
Plate Voltage Ec =  -20 Volts; lb = 0.40 amp Eb 1150 1650   Volts
Plate Voltage Ec =  -30 volts; lb =  0.40 amp Eb 1370 1870   Volts
Peak Cathode Current* '0 Amps.
Power Output Eb =  5000 Volts;  Ib =  I.0 amp 3800 Watts

Ec =  -850 volts; 1g =  0.3  amp
f = 60 megacycle S

*Represents  maximum  usoble  cathode  current  for  tube  as  plate  currenl  plus  grid  current  for  any  condition
of operation.
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POWER
D  ESC  R  I  PTION
The   Nucor   tube   type   6366    is   a   forced-air-cooled,
three  electrode  tube,  specifically  designed  for  use  as
an   industricil  oscillator.  The  anode  is  capable  of  dis-
sipating   3   kilowatts.   It  features  a   sturdily-supported,
double-spiral, thoriated   tungsten   filament.    Rugged
kovar  grid   and   filament  seals    insure     greater   pro-
tection    against    mechanical    stress   and    shock.    The
wide   spacing   between   elements   and   the   high   effi-
ciency,  low  pressure  radiator  are  additional  features
of   this   tube.   Flexible   leads   constructed   of   O.F.H.C.
copper    can    be    modified    to    individual    customer
requirements.
Full   input   ratings   apply   to   30   mc.   Reduced   ratings
os   indicated,   are   applicable   for   useful   power   out-
puts extending to 50 mc.

S P I C I F I CATI O N S
ELE  C  T  R  I  C  A  L:

Filament    Voltage     ............
Filament     Current     ...........

Amplification  Factor  .  .
Ec   =   -200V,  lb   =0.2  A

lnterelectrode Capacitances
Grid-Plate...............

Grid-Filament.............

Plate-Filament     .

....  11     Volts

.29   Amperes
.  .   .25

•  I 3  H„f
•  14.5  H4`

•  1.7 „„f

PHYSICAL:
Mounting  Position -Vertical, Anode  Down
TypMeo:{mcu°:",::o=i=:r:ifTAej:perature....45°C

Required  Air Flow on Anode
Plate   Dissipation   (Kilowatts)          3      2.41.8
AirFlow-CubicFeetpermin  l90125        75
Pressure  -Inches  water         1.210.58    0.26
Maximum   Glass   Temperciture   .........  |50°C
Net  weight,  Approximate ..... 41/4  pounds

a
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MAXIMUM RATINGS AND TYPICAL
OPERATING CONDIT.ONS

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

(Key-down  conditions  per  tube  without  amplitude  modulotion)t

MAXIMUM RATINGS, ABSOLUTE VALUES
DC    Plate   Voltage     .....................................

DC   Grid   Voltage    ......................................

DC    Plate    Current     ......................,...,....,.....

DC   Grid   Current    ......................................

Plate   ,npu ,.........................................   '   .

Plate    Dissipation     ..........................,...........

.    5,500   Volts
-1,500  Volts

I.3   Amperes
0.15   Amperes
.    7   Kilowatts
.    3    Kilowatts

5,000  Volts
-600 Volts
1,300  Volts

1.2  Amperes
0.13  Amperes

160 Watts
4  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   . .

4,500
-500
I,100

1.0

0.12
120
3.0

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

MAXIMUM   RATINCS   vs.   OPERATING   FREQUENCY
Frequency....................

Percentage  of  Maximum  Rated  Plate
Voltage and Plate Input
Class  C  -  Telegraphy   ..........

30
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OuTLINE

TERMINAL  COLOR  CODE
1=GRID   --   BLACK
2=F[L.  --  YELLOW
3=GF=ID   --   BLACK
4=F.C.T.   ~-   RED
5=GRID   --   BLACK
6=FIL.   --  YELLOW

I.500±.125  DIA.
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POWER
DESCRIPTION
The   Nucor   tube   type    6367   is   a   forced-ciir-cooled
general   purpose,   three   electrode   tube,   specifically
designed   for   industrial   and   communication   applica-
lions.   The   anode   is   capable   of   dissipating   3   kilo-
watts.   It  features  a   sturdily-supported, double-spiral
thoriated  tungsten  filament.   Rugged   kovar  grid  and
filament    seals,    insures    greater    protection    against
mechanical   stress   and   shock.   The   wide   spacing   be-
tween  elements  and  the  high  efficiency,  low  pressure
radiator  are  additional  features  of  this  tube.  Flexible
leads  constructed  of O.F. H.C. copper can  be  modified
to  individual  customer  requirements.
Full  input  ratings  apply  to  30  mc.  Reduced  ratings,as
indicated,   are   applicable   for   useful   power   outputs
extending to 50 mc.

SPECIFICATIONS
E   L   E  C  T   R   I   C   A   L  :

Filament   Voltage    ...............

Filament   Current    ...............

.  .13.0   Volts

.36  Amperes
Amplification  Factor,

Ec=   -200V,   Ib=  O.2A ................. 25

Interelectrode Capacitances
Grid-Plate       .........,...............  14.7  /A/A,f

Grid-Filament       ......................  14.5  4trf

Plate-Filament      .......................  I.7  prHf

PHYSICAL:
Mounting Position -Vertical

Type of Cooling - Forced-Air
Maximum   Incoming   Air  Temperciture    ...... 45°C

Required Air Flow on Anode

Plate    Dissipation    (Kilowatts)     ..        3      2.41.8

AirFlow-CubicFeetperMin.190125      75
Pressure  -Inches  Water   ..... 1.21   0.58   0.26
Maximum  Glass Temperature..                            |50°C

Net  Weight   Approximate    .......              4t4   Pounds

I It I 0 D I
coyRE

DIVISION  OF  NuCLEAR  COR  ORATION  OF  AMERICA



MAXIMUM ItATIIIGS AIII) TYPICAL
OPERATING CollDITIOIIS

AUDIOIFREQUENCY POWEFt
AMPLIFIEFt AND MODULATOR --
CLASS B
MAXIMUM RATINGS, ABSOLUTE VALUES

DC    Plate   Voltage    ................ 6,200   Volts

Maximum  Signal  DC  Plate  Current*     2.0   Amperes
Maximum   Signal   Plate   lnput*    ..... 6.0   Kilowatts
Plate     Dissipafion*     ...............     3    Kilowatts

TYPICAL OPERATfoN
(Unless  otherwise  specified,  values  are  for  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..........,...

.  .5,000   Volts
-150  Volts

•  .I,260   Volts
.   0.4  Ampere
2.25   Amperes

.4,000  Ohms
Maximum  Signal  Driving  Power,

Approximate     ...................  175   Watts

Maximum Signal Power Output,
Approximate     ................. 7.2    Kilowatts

*Averaged   over  any   audio-frequency  cycle  of   sine-wave   form.

PLATE  MODULATED  FtADIO-
FFtEQUENCY  POWEFt AMPLIFIEFI --
CLASS C TELEPHONY
(Carrier  conditions   per  tube  for  use  with   a   maximum   modula-
tion  factor  of  I.0)

MAXIMUM RATINGS, ABSOLUTE VALUES

DC  Plate  Voltage   ................. 5,000   Volts

DC   Grid   Voltage    ............... ~1,500   Volts

DC   Plate  Current   ................  I.5   Amperes

DC   Grid   Current    ................   0.2   Ampere

Plate     Input     .................... 7.5    Kilowatts

Plate    Dissipation     .,..............    2   Kilowatts

TYPICAL OPERATION

DC   Plate   Voltage    ..........

DC  Grid  Voltage   ............

Peak  R-F  Grid  Voltage   .......

DC   Plate   Current   ...........,

DC  Grid  Current,  Approximate   ,
Driving   Power,   Approximate    .  .

5,000  Volts
. -800  Volts
.1,370   Volts

0.74  Ampere
0.10  Ampere
.  .130   Watts

Power   Output,   Approximate    ...... 2.7   Kilowatts

FtADIO-FFtEQUENCY  POWEFt
AMPLIFIEFt --  CLASS  B

(Carrier  conditions   per  tube  for   use   with   a   maximum   modula-
tion  factor  of  1.0)

MAXIMUM RATINGS, ABSOLUTE VALUES

DC   Plate  Voltage   ................. 6,200   Volts

DC   Plate   Current   ................  |.5   Amperes

Plate   Input    ..................... 4.5    Kilowatts

Plate    Dissipation     .                                           .    3   Kilowatts

TYPICAL 0PERATloN

DC    Plate    Voltage    ................ 6,000   Volts

DC   Grid   Voltage    ................- 160   Volts

Peak   R-F   Grid   Voltage    ............    300   Volts

DC    Plate    Current     ..............    0.56   Ampere

DC   Grid   Current,   Approximate    .... 0.0   Amperes
Driving   Power,   Approximate**    ......    47   Watts

Power  Output,  Approximate   ........    1    Kilowatt

**At  crest  of  audio-frequency  cycle  with  modulcltion  factor  of  1.0.

FtADIO-FREQUENCY  POWEFt
AIVIPLIFIER  AND  OSCILLATOFt --
CLASS C TELEGRAPHY

(Key-down  conditions  per  tube  without  amplitude
modulation)  t

MAXIMUM RATINGS, ABSOLUTE VALUES

DC   Plate  Voltage    ..........
DC   Grid   Voltage    ..........
DC   Plate   Current    ..........

DC   Grid   Current    ..........
Plate    ,nput     ...............

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   .

•  .6,200   Volts
-1,500  Volts
2.0  Amperes
0.2  Ampere

.12   Kilowatts

.    3   Kilowatts

•  . 6,000   Volts
. -800  Volts

•  .I,510   Volts
.I.4   Amperes
0.16   Ampere
.   225  Watts

.    6   Kilowatts

ptea#u'#:eons:;:i:;i:"Zo::g::;tve;xmc::dbeTTu5Se:elf:::tp:fs ft;X:
carrier  conditions.

MAXIMUM RATINGS vs. OPERATING  I:REQUENCY
Frequency      ..............    30      50   Megacycles
Percentage of Maximum
Rated  Plate
Voltage and Plate
Input
Class  C  -Telegraphy   ....... loo     75  Per  Cent
(Unless  otherwise  specified,  values  are  for  two  tubes)
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POWEFt  TI=IODE
D  ES  C  R  I  PTI  O  N
The 6623 is  a  three-electrode  tube  designed  for  use  as
a  modulator,  amplifier  or  oscillator  in  AM,  FM  and  TV
broadcasling   service,   high-frequency   communications
systems,  and   induction   and   dielecti.ic   heating   equip-
ments.    Two    grid   terminals    provide    a    low-inductonce
connection  to  the  grid  making  the  tube  suited  especially
to   cathode-drive   operation.    The   emitter   is   a   thoriated-
tungsten   filament   connected   for   single-phase   opera-
lion.   The  anode   is  forced-air  cooled   and   can   readily
dissipclte 2.5  kw with  nominal air flow. Special  fecltures
include:  precise  and  stable  alignment  of  electrodes  to
prevent   grid-cathode   shorts   and   to   assure   reliability
and  uniform  operation,  brazed  radiator  construction  to
eliminate  hot-spotting and  its detrimental  effects.  Max-
imum  ratings  of  5.0   kv  dc  plate  voltage  and   5.0   kw
plate  input  apply  at  frequencies  up  to  60  mc;  opera-
lion  atl00 mc   is   permissible   with   plclte   voltage   and
input  reduced to  80%  of maximum  ratings.

S PE C I FI CATI O N S
ELECTRICAL
Filament .  .
Filament Voltc]ge  ........
Filament Current  ........
Filament  Cold  Resistance  .   .   .
Amplification  Factor  ......
Interelectrode  Capacitances:

Grid-Plate..........
Grid-Filament........
Plate-Filament........

Mounting  Socket .  .

PHYSICAL

.  . Thoriated  tungsten
.......    6.0   Volts
I......    60Amps
.....  0.016  Ohms
...........    22

I.'..'..I.-'..'..'..`..'i#

CAS-A  or  CAS-B  series

Mounting  position                     Vertical, Anode  up  or  Down
Type  of Cooling

Maximum  Incoming  Air Temperature
Required  Air-Flow on  Anode

Stcitic  Pressure,  Inches Water
Maximum  Rcidiotor Temperature

Required  Air-Flow  to  Bulb  and  Seals
Air-Flow  through  radiator  normally
Mc]ximum  Bulb Temperature

Net Weight,  opproximcite

Forced  Air

45OC
150  cf in
0.9  Inches
180.C

is  sufficient
1600C
4 lbs.

n

POWER
TRloDE

TYPE

6623
PLATE  DISSIPAT]ON

-3KW



MAXIMUM RATINGS AND TYPICAL
OPEltATIIIG COIIE)ITIONS

(CONTINUOUS  COI«MERCIAL SERVICE)

AUDIO-FFtEQUENCY F'OWER
^lwpLIFIER AND  MODUL^TOFt
CLASS B
MAXIMUM RATINGS, ABSOLUTE VALUES

D-C  Plate Voltcige
Maximum  Signcil  D-C  Plate  Current*.
Maximum  Signal  Plate  lnput*
Plate  Dissipation*

TYPICAL OPERATION

3000   volts
1.75 amps
4200  watts
2500   wc]tts

(Unless  otherwise  specified,  values  ore  for t`^/o  tubes)
D-C  plate voltage                                                  3000 volts
D-C Grid voltage                                                   -160   volts
Peak A-F Grid-to-Grid  voltage                        820   volts
Zero signal  D-C  plate  current                          O.66   amp
Maximum  signal  D-C  plate current              2.80   amps
Effective  Load  Resistance,  Plate-to-P!ote    3060   ohms
Maximum  Signal  Driving  Power, approx.140   wcitts
Maximum Signal  Power Oulpu], clpprox.  4350   watts
Load  Resistance  (per tube)                                  765   ohms

FtADIO-FFtEQUENCY
AND POWER AMPLIFIER--CLASS  B

Carrier  conditions  per  tube  for  use  with  a
maximum  modulalion  factor  of  1.0

MAXIMUM  RATINGS,  ABSOLUTE  VALUES

D-C  Plate Voltage
D-C  Plate  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  Current,  approx.
Driving  Power, approx.tt
Power Output, approx.

3500   yolts
1.75   amvps
3500   watts
2500   watts

3000   volts
-160  volts
280   yolts
1.1    amps
0.050   amp
15   watts
800   watts

FtADIO-FREQUENCY
PO\^/EF2 AMPLIFIER -I CLASS  8

Grounded-Grid,  Wide-Band  Television  Service,
Maximum  Frequency -88  Megacycles

MAXIMUM  RATINGS,  ABSOLUTE  VALUI=S

D-C  Plate Voltage
D-C  Plate  Current
Plate  Input
Plate  Dissipation##

TYPICAL  OPERATION

D-C  Plate Voltage
D-C  Plate  Current:

Synchronizing  Level
Black  Level

D-C  Grid  Voltage
PEAl(  R-F  ORID  VOLTAOES:

Synchronizing  Level
Black  Level

D-C  GRID  CURRENT:

Synchronizing  Level
BIack  Level

DRIVINC  POWER, APPROX. :
Synchronizing  Level
Black  Level

POWER Output, APPROX.  #:
Synchronizing  Level
Black  Level

3500   volts
1.75   amps
4000   watts
2800   watts

2600   yolts

2.32   amps
1.47   amps
-160   volts

535   volts
400   volts

0.430   amp
0.136   amp

1160   watts
535   watts

3680   watts
1690   watts

RADIO-FFtEQUENCY I.OWEF=
AMPL.FIER AND OSCILLATOR
CLASS C TELECFt^PHY

I(eydown  conditions  per  fLibe  without  cimplilud®  fnodulationt
MAXIMUM RATINGS, ABSOLUTE VALUES

D-C  Plate Voltage
D-C  Grid  Voltage
D-C  Plate Current
D-C Grid  Current
Plate  Input
Plate  Dissipcition

TYPICAL OPERATION

D-C  Plate Voltage
D-C Grid  Voltage

60mc                            llomc
5000                        3500   volts

-1000                -700  volts
I.4                               1.4   amps
0.5                            0.5   amp
5000                       3500   watts
2500                       2500  watts

60mc              l]Omc
5000          3500      3500   volts

-850     -600  -300  volts
PeakR-FGridvoltage      1200          940        555   volts
D-C  plate  current                I.0               1.0           I.0   amps
D-C  Grid  current                0.210         0.250    0.155   amp
Driving  power, approx. 250            235        85   watts
Poweroutput, approx.  4100          2800     2550   watts

PLATE-IVIODULATED  FtADIO-
FFtEQUENCY  POWEFt AMPLIFIEF=
CLASS C TELEPHONY

Carrier  conditions  per  tube  for  use  with  a
maximum  modulation  factor  of  1.0

MAXIMUM  RATINGS, ABSOLUTE  VALUES

D-C  Plate Voltage
D-C  Grid  Voltage
D-C  Plate  Current
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  Current,  approx.
Driving  Power, approx.
Power Ouptut, approx.

3500   volts
-1000  volts
I.4   amps
0.5   amp
4000   watts
T650   watts

3500   volts
-600  yolts
950   volts
1.14   amps
0.28   amp
270   watts
3200   watts

*Averaged  over  ciny  audio-frequency  cycle  of  sine-wave  form.

tlAt  crest  of  audio-frequency  cycle  with  modulation  factor  of  1.0.
##Requires  180  cfm  of  cooling  air  ot  4  inches  stcltic  pressure.
#lncludes  power  transferred  from  driver  stage.

fhrs°:aur'ri:jr°nenevs:ion;:a'dyoensegn::jYeexc::Z?i5?;oedofjf,i:ec::rsj;:}Y:o:ed?tio:i

APPLICATION  NOTES
Maximum  ratings apply up to  60  megacycles.  The  tube
may  be  operated  at  higher  frequencies  provided  the
maximum  vc]Iues of  the  plate  voltage  and  power  input
are   reduced   according   to   the   tabulation   below.    All
other  maximum  ratings  remain  as  shown  above.  Spe-
cial  attention  should  be  given  to  adequate  ventilation
of  the  bulb  at  these  frequencies.  See  special  television
service  ratings.
Percentage   of   Maximum    Rated    Plate    Voltage    and
Plate  Input:

Frequency                                          60          loo           200  mc
Class  B`                                           100        `   85               60°/o
Class  c  plate  Modulated    loo           80             50°/o
Class c  unmodulated          loo           80             50°/o



-®
CHARACTERISTIC FtANGE VALUES FOR EOulpMENT DESIGN

CHARACTERISTIC: CONDITIONS
LIM ITS

--   Min. Max.           _

Gr d Voltage el` -'000 yolts; h - 6 amps 360   Volts
GI. d Current eh =  I ooo volts; A - 6 amps 2.2   Amps
Plate Voltage E, = -20 volts; lh = 0.40 amp Eh 1150 1650   Volts

Plate Voltage Er =  -30 Volts; lh =  0.40 amp Eb 1370 1870   Volts

Peak Cathode Current* TO - Amps
Power Output Eb = 5000 Volts;  lb =  I.0 amp 3800 - Watts

Ec = -850 volts; 1g -  0.3  amp
f = 60 megacyc es

*Represents  maximum  usable  cathode  current  for  tube  os  plate  current  plus  grid  current  for  any  condition

of operation.
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POWER
TRIODE

TYPE

6623
PLATE  DI§§IPATION

-3KW
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PULSE  TUBES

The  data  presented  in  this  section  is  printed   on  either  a  pink  or  white

sheet.

A  pink  data  sheet  signiifies  provisional  information.

A  white data  sheet  signlifies  permanent  information.

For  further  technical  informc\tion  write  to:

Applications  Engiineering  Department

CENTRAL   ELECTRONIC  MANUFACTURERS
2  RICHWOOD  PLACE,  DENVILLE,  N.  J.

A  Division  Of  Nuclear  Corporation  of  America



PULSE

MODULATOR
TRIODE

TYPE

4C28

6.5  Kilowatts

PULSE MODULATOR TRIODE

DESCRIPTION

a

a

The  4C28  is  a  physically  small  transmitting
triode  for   use   in   small   loran   and   shoran;
radar,  and  other types of pulse transmitters.
This   forced   air   cooled   tube   features   on
oxide   coated,   unipotential   cathode,   light
weight  at  high  power  output  and  mc]y  be
used  either  as  ci  final  or  a  driver  for  larger
tubes.

SPEC.FICATIONS
PHYSICAL

Overall  Length  .........
Overall  Diameter ........
Weight...............

Mounting  Position  .......
Type  of  Cooling  ........

37/8  inches
. 2  inches

. 6  ounces
.  . Vertical
Forced  air

Required  Air  Flow on Anode   .... (NOTE  1 )
Maximum  Incoming  Air Temperature .  . 45°C
Maximum  Glclss  Seal  Temperature .  .180°C

NOTE  1  -For  an  anode dissipation  of  150  wcltts,  on  air  blast of
at  least  5   cfm   should   be   direcled   upon   the  anode
cooling  fins  and  a  blast of  1   cfm  on  the  grid  seal  and
lead.

>,_I:,_,,+rfulllENh+;;



PULSE

MODULATOR

TRIODE

TYPE

4C28

6.5  Kilowatts

ELECTRICAL

Filament   Oxide coated unipotential cathode
Filament  Voltage  ............. 6.0  Volts
Filament  Current .......... 6.5  Amperes
Filament  Starting  Surge

Current......
Filament  Cold  Resistance .
Amplification  factor ....

::=

13.0  Amperes
.  . .071   Ohms

.   .   -  22

=  -23 Volts DC
500 Volts  DC

lnterelectrode Capacitances
Grid  to  Anode .  .
Grid  to  Filament ......
Anode  to  Filc]ment ....

Cathode  Warm-up Time .  .
Peak  Cathode  Current ....
Peak  Inverse  Voltage ....
Peak  Anode  Current .....

......     6.9  uuf

......  10.0  uuf

.  .    2.0  uuf
•...-.   3     Min.

2.7 Amperes
8.0  Kilovolts  DC

2.0 Amperes

TYPICAI.  OPERATION (PuLSE)

DC  Anode  Voltage .....
DC  Grid  Voltage .  .  .
Peak  Power  Output .,...
Duty.    .    .    `    -`    ...-........

MAXIMUM  RATINGS

DC  Anode  Voltage .  .  .
DC  Grid  Voltage .  .
DC  Anode  Current .  .  .
Maximum  Duty ......
Peak  Anode  Current.  .
Peak  Cathode  Current .
Peak  Anode  Voltage .  .
Peak  Power  Output .  .  .

+i_
`_-     __

4.2  Kilovolts  DC
-700 Volts DC

.  . 6.5  Kilowatts
0.0005

. 7.5  Kilovolts
-750 Volts

2.0 Amperes
..... 0.0012
. 2.0  Amperes
2.7  Amperes
. 8.0  Kilovolts
6.5  Kilowatts

.Or8±.005DiA^§ 2\.o78±.oo5DiA.

!Ede¥d<
I

E,.   PAINTEDWHITECATHODE8i

aIa

ro_9=     ,5

HEATEF`  L

u64IIJ--

FAD

HEATEF`   LEAD
(SE E NOTE )

(SEE NOTE)                       , '1Ia -5 DIA.               ro+.010

'1®I_~1

®

=o,+I 4
-I   2.000-.020 DIA._I

\ /

r3=+6I

ANODE  RADIATORJ
\

XaImli

I

II.250 D'A.

NOTE : LEAD  INSULATED  WITH  BRAIDED
FIBRE  6LASS  TUBING.

e



P0WEFt TRIODE

a

A

D  ES C  R  I  PTI  O  N
The   Nucor   tube   type   7C23    is   a   forced-air-cooled,
three   electrode   tube,   specifically   designed   for   use
in  high voltage  pulse operation.  The anode  is  capable
of  dissipating  1.2  kilowatts.  It  fecitures  a  sturdily-sup-

ported,  double-spiral    thoriated    tungsten    filament.
Rugged  kovar  grid  and  filament  seals.   insure   greater

protection  against  mechcinical  stress  and  shock.  The
wide   spacing    between    elements   is   an    additional
feature  of  this  tube.   Maximum   ratings  apply   up  to
5 megacycles.

SPECIFICATIONS
ELECTRICAL:
Filament    Voltage     ................. I1.0   Volts

Filament   Current    ............... 29.0   Amperes

Filament  Stc]rting  Current   .......... 58   Amperes

Amplification  Fclctor, at
Ec  =  -50V;  lb  =  O.2  Amp .............. 25

[nterelectrode Capacitances
Grid-Plate     ..
Grid-Filament
Plclte-Filament

• 12.0 „pf

• ' 2.5 r„f
.  .1.I  lLul

PHYSICAL:
Mounting Position -Vertical, Anode Down
Type of Cooling -Forced-Air

Maximum   Incoming   Air  Temperature   .... 45°C
Required Air Flow on Anode

Cubic   Feet  Per  Minute    ................ 75

Mc]ximum   Glass   Temperature    ......... |50°C

Net  Weight,  Approximate   ........ 5T/i   Pounds



MAXIMUM FtATINGS AIID TYPICAL
OPEFtATING CONDITIONS
FtADIO-FFtEQUENCY  PO\^/EFt  AIVIPLIFIEFt  AND
OSCILLATOFI -- PuLSED OPERATION

MAXIMUM RATINGS, ABSOLUTE VAI.UES

DC   Plate   Voltage    .....................................................  17,500   Volts

DC   Grid   Voltage     ....................................................- 2,000   Volts

DC    Plate    Current    ....................

DC   Grid   Current   .....................

Plate    Dissipation     .....................

Maximum   Pulse   Width    ................

Maximum    Duty     ......................

TYPICAL OPERATION
(Unless  otherwise  specified,  values  clre  for  two  tubes)

DC   Plate   Voltage    ....................

0.100  Ampere

0.010  Ampere
.  .1200  Watts
. 90 + Seconds
....... 0.005

.15,000  Volts
DC   Plate  Current    .....................................................    0.16    Ampere

DC  Grid  Current .1.25    Ma
Average   Power  Output   ..................................................    120    Watts

Peak   Power  Output    ..................................................      120    Kilowatts

I
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PLATE   KILOVOLTS
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OuTLINE

TERMINAL  COLOF`  CODE

I  =  GRID -BLACK
2=FIL.   -YELLOW
3= GRID -BLACK
4= F.C.T.  -RED
5= GRID  -BLACK
6= FIL.   -YELLOW

3.250  MAX

.375±.015 DI

I.500±.125 DIA.

3.500±.032 DI

ANODE
RADIATOP

0



HIGH  VOLTAGE
PULSE MODULATOR TRIODE

DESCRIPTION

The  CENTRAL  tube  type  6544  is  a  forced-air-cooled
high  vacuum  tube,  specifically  designed  for  radar
pulse  modulation  applications.   The  tube  con  cap-
ably  provide  I   megawott  output  pulses  with  8  kilo-
watts  pec]k  driving  power.  The  tube  design  features
a    beomed    oxide   coated   cclthode   structure,   a
squirrel  ccige  control  grid,  ci  shield  grid  internolly
connected  to  the  cathode  and  a  forced  air  cooled
anode  capable  of  dissipating  I   kilowatt  continu-
ously.

i           spEclFlcATIONs
MECHANICAL

Mounting   Position   (support   tube   by

Typ°en°o¢ecroaod,:;:tg°r Only)                               Forced.oirA(niy)
Air  flow  on  cinode  (at. 75;t. ind

14.7   psi   ambient   atmospheric
pressure) ..........  150  cfm  (2)

Static  pressure,  inches  of  wc]ter ........ 0.8
Air  flow  on  grid  rodialor,  minimum .,.... 5  cfm
Maximum  incoming  air temperature ...... 75°C

Maximum  Gloss  Temperature ....  175°C  (1 )
Net  weight,  approximate .........  12  pounds

ELECTRICAL

Heater  Voltage ............. 6.0  ±  5®/a  valts
Heater  Current ................ 60  omperes
Heater Starting Current,  maximum .  .  . 300 omperes
Cathode  Warm-Up  Time (3) . .
Amplification  Factor .  .
Interelectrode  Capocitances:

Grid-Anode,  maximum ,  ,
Grid-Cathode.........
Anode-Cathode .  .

IiiE

I 0  minutes
..90

4uuf
.  . 250 uuf

.    40uuf

_iT--n.i-¢ -_..___

PULSE

MODULATOR
TRIODE

TYPE

6544
Anode Dissipation
IKw.



PuLSE

MODULATOR

TRIODE

TYPE

6544
Anode  Dissipation
IKw

MAXIMUM  RA:TINGS
Maximum  Rcitings,  Absolute  Vcilues

Pulse  Width  (4  &  5) ....
Duty  Factor ...............

Peak  Anode  Voltcige ........
DC  Anode  Voltage .........
DC  Grid  Voltage .....
Peak  Positive  Grid  Voltage ....
Peak  Cathode  Current .
DC  Anode  Current ....

. 6 microseconds
.......... 03

.  .  . 25  kilovolts

.  .  . 20  kilovolts

...- 600 yolts
....  1 500 volts

.... 70 omperes
. 250  milliamperes

Grid  Dissipation .........,....

Anode  Dissipation ( 150 cfm @ 0.8"
wo,er)...................

Typical  Operation:  Pulse  Modulator or
Amplifier
Class  C  (5)
DC Anode Voltage .
DC  Grid  Voltage .

.  . 75 watts

1 coo watts

....,.  18  kilovolts

........- 500 volts
Pulse  Positive  Grid  Voltage .
Pulse  Anode  Current ....
Pulse  Grid  Current .......
Load  Resistance .........
Duty  Factor ............

Pulse  Power  Input ........

Pulse  Power  Outout ......

.  .  .  I 200  volts
.  . 65 amperes
.  .    5  amperes

.... 225  ohms
....... 0015

.  .  12  kilowcitts
1000 kilowatts

A_ aAN OD E     RADIATOR CH TE RIST lcs

a=|L'!cO|LJI0Z|LJurIU,aCEdC)EOn 765432I0
/

/

/
/

/
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AIFi     FLOW-C F.M /
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/BAS EDON MA X MU M N CO M NG
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012545
ANODE      DISSIPATloN -K)LOWATTS u

1[][TYPICALVOLTAGE CE,=6 111ONSTANTARACTER0VOLTS 11GRIDSTICS ec=1500'

11

Ill 500
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012345

ANODE      VOLTAGE-KILOVOL:TS

(1)      Sufficient air  cooling  must  be  provided  to  keep  gloss  seal
temperatures at less than  175°C under all conditions of operation.

(2)      For  air-flow  requirements  at other temperatures  and  pros-
Sur®s, consult the  Central  Engineering  Department.

(3)     For occeleroled cathode worm-up, the  heater  may  be ener-
gizod  ot 7 volts  for  5  minutes  and  then  reduced  to  6  volts  for
high-voltage operolion.   If a  heater stand-by voltage  of 5  volts  is
used, the  minimum  cathode  worm-up time  is  I  minute  at  6 volts.

(4)      Under  certain  condilions  of op®ralion,  longer  pulses  may be
possible.

(5)      For  informalion concerning  specific lube  problems  or oppli-
cations not  covered, consult the  Central  Engineering  Department.
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TECENlcAL  sPEclFlcATlors  For  xD-5

The  Cenhal  tube  type  XDL-5  is  a forced air  cooled  triode  specifical]jr
designed for uele  in high voltage pulse  operation.

SPECHICATI0NS:

PluslcAI,
Length
Diameter
Weight
Mcunting Position
Mounting Sceket-CASA
Tiro  Of  Cooling

i£:/iciffa::
Vertical

or  CASE  Ber.
Forced air

Required Air  Flow  on Anode
190  cfu @  1.21  psi  for  3  Kw.

Mar.  Ghags  seal  Texp.      ±5;T8c
Mar.  Inc.  Air  fexp.

RECTRICAL
Filament        Thoriated  T`mg8ten
Filament v.                 14.O volts
Filament  cim.ent       38.O AxpS.
Filjanent Starting Cur.  80.0 Axpg.
Axplific&tion Factor     25

|nEteere:1:3r=¥:8Bp:ac!£¥g.
Grid to Filament   15.0 uuf
Anode  to Filament 1.8  uuf
Grid  to Anode.         12.O  uuf

TIplGAL  OpERATION  (pursE)
Peak Anode  Voltage   30 Kilovolt8
Grid voltage           -1500 Volts  DC
Peak Anode  Current    25  Axes.
DC  Anode  current        O.025  Axps.
DC  Grid  current          0.003  Ampe.
Average  Pcmer  Output  750 Watts
Duty                                . 001

MAxrm RAENes
DC  Anode  voltage        35Kv.
DC  Grid voltage      -5000  V.
DC  Anode  current        O-130  A]aBps.
DC  Grid  ctmrent           O.150  A]xp8.
Pulse width                 90 u 8ec.
Peak  Anode  Cur.rent    30  Ampg.
Peak  Cathode  Cument  45  Axp8.
Ifaac.  Duty                        .30
Peak Anode  Volta,ge    40 Kilovolts
Peak pcmer output     750 Kilovolts

TERw`t`Ai eoLoe coDe.
i -&RtD -BIAck
qu ril..   -vLL\a`rl

F.
§..GF,R`R¥i=faitfoKN

TUBE TYPE  XD-5

Egrs!L*e€OLpopfaRL.`Os
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PULSE  TUBE

XD-32

44 MECAWATTS

DESCRI PTloN

The  Central  tube  type  XD-32  is  a  corrlpletely  waler-cooled  tetrode,  having  a
unipotentiol  matrix  cathode,  specilically  designed  for  pulse  se.vice as  a
hood  tube modulotoi or  switch  tube.

SPECIFICATIONS

ELECTRICAL:
Heater Voltage
Heater Current
Amplification  (Tliode)  Factor

6.0  volts
233  amperes
4

Eiiii=

PHYSICAL:

Mountii.g  Position  -Venical,  Anode  Down
Cooling -Anode

Scleen  Grid
Control  Grid
P,essu,e

Dimensions  -As  shown  on  outline

TYPICAL  OPERATloN  AS  HARD  TUBE  MODULATOR

.01  Duty,  Class  a.

Anode  Voltage
Screen  Voltage
Control  Grid
Peak Anode Current
Peak Screen  Current
Anode  Dissipation,  Average
Screen  Dissipation,  Aveiage
Grid  Driving  Power,  Aveiage
Grid  D[iving  Power,  Peak
Peak  Grid  Voltage
Power Output,  Peak
Pulse  Width  (max.)

(Ove,)

65Kv
6Kv

-I.5  Kv
750  ampeles
218  amperes
44Kw
13Kw
7Kw
708  Kw
2Kv
44Mw
25H   seconds

?-                                                                                                                       ..c.,a.-":A.[p
I

Ill

-      C.ltet*   a  -iTER

r~'CohiTm Cno---€il -Ffl-S"{N,Jao

TTfe'
I \
a '`B'

T-

I

7ft'

',£

1__i,AWDf
11

`i            fl       E

PROVISIONAL  DATA
Issued 5/60
Check  factory  before
finalizing  designs.
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PuLSE  TUBE

7545/XD-45

3.4 MECAWATTS

Descliption

The Central  tube  type 7545/XD.45  is  a  forced.air.cooled  triode  specifically
designed  for use  in  pulsed  selvice  as  an  omplifier and  modulotor  switch
tube.

Fi lament-thoriated  tungsten

:,:     i:¥A
Ma#:mvoi%:negi:

PlaTe Voltage -
Cathode Current -
Plate Current -
Plate  Dissipation
Powe' Input -

Typical  Operation

25000  volts  dc  for pulse application
8000  volts  dc  foi  cw opplicotion
200 peak amperes
6  amperes  dc
6  I(w  forced  air  cooled
48  Kw  for class  C  Telegraphy

Pulsed  RF  power aTnplifier  .03  duty  class  8

A       :::ajkevR¥j''a::,:: voltage
D.C.  Plate Current

B:i,vsiengp:::'e8u'put

Air  Flow  foi 6  Kw

15000  volts  dc
-00 volts dc
2560  volts
0.573 omperes
46'  wa''s
390  Kw

200  cfm  @ 1"  water  back  pressure

PULSED   SWITCH   TUBE   0.002   DUTY

5,atet!,Yadgce
Peak  Plate Culient
Peak  Grid  Current
Average  Plate  Dissipation
Pulse  Width
Peak  Power Switched

E,ate'!.,:a::c
Peak  Plate Current
Peak  Grid  Current
Aveiage  Plate  Dissipation
Pulse  Width
Pecik  Power  Switched

25000  volts  dc
130  amperes
70 amperes
6  Kw  forced  ail  cooled
254  seconds
2.6  Mw

25000  volts  dc
]80  amperes
loo ampe'es
6  Kw  forced  air  cooled
25#  seconds

PULSED   SWITCH   TUBE   0.06   DUTY

Ef         '0.8Vdc
Plate  Voltage
Peak  Plate Cu.rent
Peak  Grid  Cuiient

-      !:fsr:g;,:tlhote Dissipation

(Ove')

25000  Vdc
120  ampeies
65 amperes
6  Kw  forced  air  cooled
3000 «  seconds

GflD    PIN

FILAhENT   PNS

GRID    PIN

PROVISIONAL  DATA
Issued 5/60
Check  factory  before
finalizing  designs.
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RECTIFIERS  &  CLIPPER  DIODES

The.data  prosenled  in  this  section  is  printed  on  either  a  pink  or  while

sheet,

A  pink  data  sheet  signiifies  provisional  information.

A white data  sheet signlifies  permanent information.

For  further  technical  information  write to:

Applicotions  Engiineering  Department

CENTRAL  ELECTRONIC  MANUFACTURERS
2  RICHWOOD  PLACE,  DENVILLE,  N.  J.

A  Division  Of  Nuclear  Corporation  Of  America
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SERVICE   NOTES   PERTAINING   T0

THERMIONIC    HIGH   VOLTAGE    HIGH    VACUUM    DloDES

I.    GENERAL

Thermionic  rectifier  tubes  or diodes  are  used  to  trans-
form  alternating  current  into  uni-directional  current.
Numerous  applications  exist  for  high  voltage  thermionic
rectifiers  such  as  dust  precipitators,  paint  sprayers  and
high  voltage  power  supplies.

Thermionic  rectifiers  may  be  divided  into  two  general
classes:     1)  high  vacuum  and  2)  gas  filled.    The  latter
require  considerclbly  more  care  in  application  than  the
high  vacuum  class.    High  vacuum  rectifier  tubes  are
virtually  immune  to  ambient  temperature  variations.
This  inherent  characteristic  plus  extremely  rugged
structural  design,  meticulous  assembly,  careful  proc-
essing  clnd  stringent  testing,  make  Central   Electronic
Tubes  outstanding  in  performance  and  reliability.

The  purpose  of  this  presentation  is  to  disclose  general
application  and  rating  information  on  high  vacuum,  high
voltage  thermionic  rectifiers  supplementary  to  that  con-
tained  in  the  individual  data  sheets  for  each  tube  type.

11.    TUBE  CHARACTERISTICS

ln  the  design  of  equipment  employing  tubes,  one  must
beclr  in  mind  the  characteristics  given  in  the  data
sheets  are  average characteristics  and  some  variation
either  side  of  this  average  must  be  anticipated.    Also,
the  characteristics  will  change  with  the  tube  life.    In
designing   equipment,  consideration  must  be  given  to
the  accumulated  characteristic  changes  from  the aver-
age,  shown  in  the  data shee`ts, that  wi 11  affect  perform-
Once.    For  high  vacuum  rectifier  tubes,  a  tolerance  of

plus  or  minus  207o  is  adequate.    Equipment  should  be
designed  to  perform  satisfactori ly  throughout  the  full
range  of tube  characteristic  variation.

Ill.    CATHODES

Thermionic  cathodes  commonly  used  in  high-vacuum
rectifier  tubes  cire  classified  cis  directly  heated  or
indirectly  heated.

A  directly  heated  or  filamentary  cathode  is  a  wire  or
ribbon   heated  by  the direct  passage  of  current  through
it.    The  filament  materials  in  common  use  are  tungsten,
thoriated  tungsten  and  a  nickel   base  metal  or  an  alloy
thereof,  coated  with  alkc)line  ec)rth  oxides.   Each  mate+
rial  has  a  distinct  advantclge  which   is  utilized  in  a
tube  designed  for  a  particular  clpplication.

SERVICE
NOTES

RECTIFIERS
&

CLIPPER
DIODES

1)  Tungsten

Pure  tungsten  filaments  are  used  in  very  high-voltage
rectifiers  but  suffer  from the  disadvantage  of requir-
ing  very  high  filament  power.    For  long  life  it  is  desir-
able to  operate the  filament  at  slightly  reduced  volt-
age  if the  reduced  emission  current  available  permits.
Normal  end  of  life  usually  results  from  burn-out.

2)  Thoriated  Tungsten

Thoriated  tungsten  filaments  are  made  from  tungsten
impregnated  with  thoria.    Due  to  the  presence  of
thorium,  electrons  are  emitted  at a  lower  temperature
than  for  pure  tungsten,  and  thus  require  less  filament

power.    The  emission  efficiency,  (i.e.  amperes  emis-
sion  per  watt  heating  power),  is  much  greater  than  for
pure  tungsten.

The  operating  voltage of  a  thoriated-tungsten  filament
should  be  held  to  within  ±  597o  of  rated  value.      If  the

Luubcehi:s'i5g;otLye,loo;dt:de':I:ifilffmveol:a::ybeoperatedas

3)    Bonded  Thoria

Bonded  thoria  filaments  have  a  refractory  metal  core,
such  as  tungsten,  coated  with  a  layer  of thoria.    Com-
pared  to  thoriated  tungsten  filaments,  bonded  thoria
filaments  have  the  advantage  of .added  strength  and
comparable  emission  at  a  slightly  lower  temperature.
They  are  used  mainly  as  an  emission  source  in  diodes.

4)   Oxide Coated

Oxide coated  filaments  and  cclthodes  are  used  in  lower
anode voltage  rectifiers.

Coated  filaments  employ  a  relatively  thick  coating  of
alkaline  earth  oxides  on  a  special  metal  base.    Coated
filaments  are operated  at  800°C  and  are  very  conserva-
tive  in  heater  power.    Their  emission  efficiency  is  also

tt#,goraedajtnegr,tthhaenffji::::::uo|:as::ni;nbsee::icuec'e:;::
much  as  597c  without  deleterious  effects.

An  indirectly  heated  cathode  comprises  a  filament,
usually  tungsten,  enclosed  in  a  thin  metal  sleeve coated
on  the  outside   with  an  electron  emitter  similar  to  that
employed  on  coated  filaments.    The  function  of heater
and  emitter  are thus  divorced.



lt  is  desirable  and  frequently necessary  to  apply  fila-
ment  power  prior to  the  application  of anode voltage.
The  enitter  must  be  permitted  to  assume  fulliemitting
potentiality  before  the  application  of  anode voltage.
This  warm  up  time  is  i.nvariably  shorter  for directly
h-eated  emitters  (tungsten,  thoriated  tungsten  and  oxide
coated  filaments),  than  for  indirectly  heated  cathodes
of the  some  fi lament  power.

IV.    MAXIMUM  RATINGS

1)    General

A  rating  is  a  designation  as  established  by  definite
standards  of  an  operating  limit  of a  tube.    Each  maxi-
mum  rating  for  a  given  tube  type  must  be  considered  in
relation  to  all  other maximum  ratings  for  that  type,  so
that  no  one  mciximum  rating  wi 11   be  exceeded  in  utiliz-
ing  any  other  maximum  rating.

2)   Maximum  Peak  Inverse  Voltage  Rating

Maximum  peak  inverse anode voltage  is  the  greatest  in-
stontaneous  anode  voltage  which  the  tube  can withstand
recurrently  in  the  direction  opposite  to  the  fortward
current.

The  relationship  between  peak  inverse  anode voltage,
r.in.s.  input  voltage  and  average  value  of  output  voltage,
depends  largely  on  the  characteristics  of the  particular
rectifier  circuit  and  power  source  which  in  turn  influences
the  value  of  maximum  peak  inverse  voltage.    Furthermore,
the  presence  of transients,  such  as  line  surges,  keying
surges,  or  wciveform distortion, may  increase  the  actual

inverse anode  voltage  to  a  gr`eater  peak  than  thcit
calculated  for  sine wave  voltages.    Therefore,  the
actucil  inverse  anode  vol`tage  should  never  exceed  the
maximum  peak  inverse  anode voltage  rating  for  the
tube,

A  convenient  table  of  inverse,  r.in.s.,  and  average
voltage  and  current  relations  for  several  common  types
of  rectifier  circuits  is  given  under  circuit  applications.

3)   Peak Anode Current  Rating

Maximum  peak  anode current  is  the  highest  instantane-
ous  anode current  that a  tube  can  safely  carry  recur-
rently  in  the direction  of  normal  current  flow.    The
safe peak  current  value  in 'hot  cathode type  rectifier
tubes  is  a  function  of  the  electron  emission  available
and  the  duration  of the  pulsating  current  flow  from  the
rectifier  in  each  half  cycle.

The  peak  anode current  value  in  a  given  rectifier  cir-
cuit  is  largely  dependent  upon  the  filter  constonts.
With  a  large choke at  the  filter  input,  the  peak  anode
current  is  somewhat  greater than  the  load  current.  With
a  lclrge  capacitor  at  the  filter  input,  the  peak  current
may  be  several  times  the  load  current.    The  peak  anode
current may  be accurately determined  with  a  peak  indi-

cating  meter or  oscilloscope.    The  table  under  Circuit
Applications  lists  the  relationships.

4)   Anode  Dissipation  Rating

Anode  dissipation  is  the  average  power  dispensed  by
the  anode.    The  specified  anode dissipation  listed  in
data  sheets  is  the  maximum  anode dissipation  express-
ed  in  watts  that  can  be  safely dispensed  by the anode
commensurate  with  good  life  and  economical  operation.
The  instantaneous  anode  dissipation  is  the  product  of
the  instantaneous voltage difference  between  anode
and  emitter,  and  the  instantaneous  space  current  in
amperes  flowing  between  anode and  emitter.    The
average  anode dissipation  is  the  summation  of the  in-
stantaneous  power  values  over  the  conduction  cycle.
A  rectifier  tube  with  a  thermionic  emitter  obeys  a  law
relating  anode current  to  anode voltage  by  the  familiar

equation    ip =  Gep3/2   ,   where the  constant  G  is  known

as  the  perveance  and  its  value depends  upon  electrode

geometry.    For  a  sine  wave  output  (i.e.  resistive.  load),

::;fj:aa:edree::i::::'a'nfdE,Ppj:SstthheeppeeQakkvs°p':::ec::rtewn:en
during  the  conduction  half cycle,  the  average can  be

expressed  as
Pavg.  =##   sin2cot.d(cot)  = .25#

The  value of  G  can  be  readi ly  found  from the  curve -re-
lating  anode current  and  anode voltage  for the  particu-
lar  tube type.

5)    Load  Currenl's

The  load  current  is  the  d.c.  current  delivered  to  the
load.    It  i's  not  the  average  anode current  per  tube.

The  maximum  load  current  is  related  to  the  maximum
anode dissipation  per  tube  for  the  circuit  employed.
For  good  life  and  reliable  operation,  the  maximum  load
current  contributed  by each  tube must  not  be exceeded.
Depending  upon  the  type  of  filter  employed  (i.e.  no

filter,  choke  input,.capacitor  input),  cln  analysis  to  de-
termine  conformity  within  peak  current  and  anode  dis-
sipation  limits  must  be  determined.

6)   Circuit conditions

fngc::::u:csce:=i:hneo::[t:pt|i::i;yopfea::iitc::iomnasd:ntdak.
clccepted  circuit variations.    The peak  anode current
and  pecik  inverse voltc]ge demands  imposed  on  rectifier
tubes  for desired  values  of the  locid overage output
voltage and  current,  may  differ  considerably from cir-
cuit to  circuit.    For convenience,  several  common  cir-
cuits  with  pertinent voltage and  current  value  are  shown
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in  Fig.I.    All  values  are  given  in  terms  of  circuit  out-

put  and  transformer  secondary  voltages  and  circuit  out-
put currents.    The  following  conditions  are  assumed:
1)  Sine-wclve  supply;  2)  Balanced  phase  voltages,.  3)
Zero  tube drop;  4)  Pure  resistance  load,.  5)  No  filter.
The  introduction  of capacitive  fi lters  and  non-resistive
loads  will  alter  the  current  and  voltage  wave form  which
will  invalidate  the  table  values.    The  relationships  can
only  be  determined  by  a  thorough  analysis  of  the  indi-
vidual  appliccltion.

7)    Installation

Rectifier  tubes  require  the  same  careful  handling  as
other  electron  tubes.   Care  must  be  exercised  to  avoid
mishc]ndling  causing  shock  to  filaments,  glass  to  metal
seals,  and  tube  envelopes.    Tubes  shoiild  be  carefully
unpacked,  inspected  for  damage  and  defects,  and  test-
ed  preferably  in  equipment  prior  to  storage,  thus  assur-
ing  that  only  good  tubes  exist  in  stock  ready  for  use.
Similar  periodic  tests  conducted  at  3  month  intervals
would  give  assurance  and  confidence  that  the  stored
product  is  always  operable.

The  mounting  position  of  a  rectifier  tube  should  be
checked  prior  to  irTstal lotion  as  the  tube  manufacturer's
recommendation  may  specify  a  particular  orientation
although  most  high  vacuum  rectifier  tubes  may  be
mounted  in  any  position.    Whatever  the  method  of
mounting,  no  stresses  should  be  imparted  to  the  gloss

portions.    In.replacing  a  tube,  inspection  of  socket
contacts  for  cleanliness,  spring tension, and  other
care  to  reduce  contact  loss  should  be  exercised.

High  voltage  lead  spacing  must  be  adequate  to  elimin-
ate  all  evidence    of  corona  dischclrge  in  the  vicinity
of the  tube.    Corona  discharge  in  the  proximity  of  the
glass  envelope  can  cause  a  puncture  which  will  make
the  tube  inoperative.

It  is  important  to  provide  meters  for  monitoring  fila-
ment  voltage  and  load  current.    It  is  also  important  to
limit  the  filament  inrush  current  when  the  cold  filament
is  about  to  be  energized.    This  can  be  done  by  using  a
resistor  in  series  with  the  filament  transformer  primary
winding  or  by  using  a  high  resistance  filament  trans-
former.    Load  current  should  be  limited  by  an  overload
relay.    A  resistor  in  series  with  the  high  voltage  trans-
former  secondary  wi 11  reduce  the  momentary  surge  ef-
fects  due  to  arcing  within  the  rectifier  tube.  Judicious-
ly  placed  interlocks  on  the  equipment  for  personnel

protection  is  a  recommended  safeguard.    In  addition,
adequate  protection  from  X-Ray  generation  must  be
provided  and  should  conform  to  the  recommendations
o{{eTed -ln Safety Code for the  Industrial  use o{  X-Rays
published  by the  American  Standards  Association.

The  recommended  method  of cooling  combined  with the
prescribed  quantity of the  cooling  medium  as  indicated
on  the data  sheets must  be observed.

8)   Operation

lt  is  good  practice  to  permit  the  filament  to  come  to
full  operating  temperature  before  anode  voltage  i.s  ap-.
plied.    With  filamentary  emitters,  a  minimum  of 30
seconds  should  be adequate.    With  indirectly  heated
cathodes  a  much  longer  time  -sometimes  several  min.
u+es -may be  required.   Adherence to  the  warm-up  or
operation  time  specified  in  the  tube  data  sheets  is
advi sed.

Anode voltage  commencing  cit  one-half maximum  speci-
fied  rating  should  be  supplied  in  steps  until  the  maxi-
mum  specified  anode  voltage  is  obtained  in  a  15  minute
period.    Overloading  a  high  vacuum  rectifier  will   impair
the  vacuum, 'sometimes  to  a  degree  where operational
instability  occurs.    This  condition  can  usually  be  miti.

gated  by  applying  one-half the  rated  peak  inverse  anode
voltage  at  peak  anode  current  for  30  minutes  and  then
gradually  increasing  the  anode  voltage  in  a  few  steps
until  the  rated  anode voltage  is  cipplied.    Operation
under  these  conditions  for  1  hour  or  more  should  re-
store  operational  stabi lity.

As  suggested  under  ///  Cathodes,    a  597o  filament  volt-
age  reduction  is  recommended  where  feasible.  However,
due  to  line  voltage  fluctucltions  the  filament  voltage
may decrease  sufficiently to  reduce  the  electron  emis-
sion.    The  filament  voltage  should  be  adiusted  so  that
the  minimum  value  wi 11  produce  more  than  the  required
emission  current.    The  filament  voltage  should  not  ex-
ceed  the  recommended  rated  value  as  given  in  the data
sheets.    A  5%  increase  in  filament  voltage  will  shorten
tube  I ife  5097o.

The  emission  from  a  thoriQted  tungsten  filament  d®
pends  upon  a  mono-molecular  layer  of  thorium  on  the
filament  surface.    If the  filament  temperature  is  exces-
sive  the  thorium  will  evaporate  quickly,  resulting  in  a
loss  of  emission.    The  filament  voltage  should  be  main-
tained  within  ±  5%  of  the  rated  value.    It  is  possible  to
restore  the  emission  by  energizing  the  filclment  at  170%
normal  rated  filament  voltage    without  anode voltage
for  cipproximately 5 minutes,  ancl  then  at  12097o. normal
rated  filament  voltage  for  15  minutes  without  anode
voltage.    If  full  emission  has  not  been  restored,  the
process  may  be  repeated.    After  such  treatment  elec-
trical  cleanup  as  described  under  part 8  Operation
above  may  be  applied  to  improve  stability.

Oxide  coated  filaments  and  indirectly  heated  cathode
emission  depends  upon  the  availability  of  pure  barium
on  the  emitter  surface.    For  long  life,  the  evaporated
barium  must  be  continuously  replenished  from  within
the  coating.    The  barium  metal  as  well  as  its  oxides
ore  susceptable  to  poisoning  and  overloading.    There-
fore,   care  must  be exercised  in  opercrting  the  filclment
or  heclter  within  the  prescribed  filament  voltage  range.
However,  as  stated  heretofore,  in  lightly  loaded  appli-
cations  the  filament  voltage  may  be  decreased  cis  much
as  59?a  below  rating.    With  time  (i.e.  towarcl  the  end  of
life)  this  may  gradually  be  increasecl  to  as  much  as  5%
over rating.
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D  ES  C  R  I  PTI  O  N
The  Nucor  tube  type  3718  was  designed  for  opera-

tion   in   high   voltage   rectifier   circuits   where   ambient

temperatures  and   inverse   voltage   requirements   pre-
clude  the  use  of  mercury  vapor  or  gas  filled  diodes.
The tube  is  rugged physically  and  has  adequate  over-
locid  capacity  for  use  in  industrial  circuits.

S PE C I F . CATI O N S
ELECTRICAL
Filament..................

Filament  voltage    ...........

Filament  current   ............

Peak  inverse  voltage   ........

Peak  anode  current   .........

Average  anode  current   ......

Thoriated   tungsten

•....    5.0  volts  ac

....    10.3  amperes

25,000  volts  max.
I.5  amperes  max.

...      0.300ampere

PHYSICAL
Overall   length    ................    8.75   inches   max.

Overall   diameter   ..............    2.31   inches   max.

Cap  ......   Small  metal  (Cl-l)  with  ceramic  insulator

Base   ...............   A4-29  iumbo  4  pin  bayonet

Weight    ...........................     5%   ounces

Type  of  cooling   ..................    Radiation  (air)

OPERATING  NOTES
Mount   the    Nucor   tube    type    3718    vertically    with

adequate  air  space  for  ventilation.   Anode  tempera-
ture  should  not  exceed  800°C.The  base  fits  a  stand-
ard  ''50  watt, "   4  pin,  bayonet  socket.   Connect  the
base   shell   and   unused   base   pins   to   one   filament
termincil   in   the   socket.

4
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HIGH VACUUM DIODE
DESCRIPTION
The    Central        561     was     designed     for
rectifier  and  clipper  diode  applications.    It
is  a  rugged,  high  vacuum  diode  with  high
emission  capabilities,  desirable  where  high
inverse  voltages  and  ambient temperatures
preclude  the  use  of  gas  filled  or  mercury
vapor tubes.

SPECIFICATIONS
PHYSICAL
Length  (max.) .
Diameter  (max.)
Cap.........

n

1

.  .  . 9%  inches
.  .     35/8  inches

.566 inches  dia.
Base .  .  . A4-18  Super  Jumbo  4  Pin  Bayonet
Mounting  ,Position .,.. Vertical,  Base  Down

#jeg:tf.C6oling..............Radiation
..............  10   Ounces

NOTE:   Maximum  anode  temperature  800°C-Anode  dissipation
450 watts.

ELECTRICAL

Filament ........   Bonded  Thoria   Tungsten
Filament  Voltage ............  11.5   Volts
Filament  Current ........  15.25  Amperes
Filament  Starting  Surge

Current ............ 98  Amperes
Filament  Cold  Resistance ........ 053  ohm

ELECTRICAL  (RECTIFIER)

Filament  Voltage ............  11.5  Volts

Filament  Current ........  15.25  Amperes
Peak  Inverse  Voltage   (mcix.) .  ` 33  Kilovolts
Average  Anode  Current .,.. 0.86  Amperes

ELECTRICAL  (CLIPPER)

Filament  Voltage ...........  11.5  Volts
Filament  Current ........  15.25  Amperes
Peak  Inverse  Voltage  (max.) .  . 33  Kilovolts
Peak  Anode  Current (max.) .  .  . 50  Amperes
RMS  Anode  Current ....... 1.25  Amperes

HIGH
VACUUM
DIODE
TYPE
56'
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WARNING  FOR  POSSIBLE  X-RAY  GENERATION
See  S.afety  Code  for the  Industrial  Use  of X-Rays
published  by  the  American  Standcirds  Association.
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AIII.  CLII]I]EII  DIODE
D  ES  C  R  I  PTI  O  N
The  Central  Tube  type  576A  is  a   rugged,  compact,
high   vacuum   rectifier.   This  tube   is   most   suitable   in

applications where high  inverse voltages and ambient
temperatures  preclude  the  use  of  mercury  vapor  and

gas   filled   rectifiers   or   clipper   diodes.   The   Central
576A is mechanically and electrically interchangeable
with   its   earlier   version   (tube   type   576)   and   offers

greater ruggedness in the anode  supporting  structure.

SPECIFICATIONS
ELECTRICAL

Filament   ....................   Thoriated  Tungsten

Filament voltcige  (volts  a.c.)

Filament current  (amps.)

Peak inverse voltage (volts  max.)
Peak anode current (amps.   max.)
Average anode current  (amps.)
R.M.S. Anode  current (amps.)

PHYSICAL

Overall  length   .  .

Overall  diameter
Bulb..........

Cap..........

Rectifier     Clipper

Service      Service
5.0              5.4

14.0              15.0

25,000      25,000
2.5              12.0

0.500    -
0.800

.  .  .   7.5  inches  max.

.  .  .   25/16  inches  max.

............    T-18

Integral  KOVAR  cap
Base   ..............   Industrial  412  with  metal  shell

Weight    ...........................    5.7   ounces

Type  of  cooling   ..................   Radiation  (air)

OPERATING  NOTES
Mount the Central tube type 576A tube vertically with
adequate  air  space  for  ventilation.  Anode  tempera-
ture  should  not exceed  800°C.  The  base  fits  ci  stand-
ard 4 pin super jumbo wafer socket.



r

II

II
I'

I
I

r



R E a `T I F= I E R
D  ESC  R  I  PTI  O  N
The  Nu¢or  tube  type  577  is  a   lightweight,  rugged,
compact,   high   vacuum   rectifier.    This   tube   is   most
suitable  in  applications  where  high  inverse  voltages
and    ambient    temperatures    preclude    the    use    of
mercury  vapor  and  gas  filled  rectifier  tubes.    These
characteristics  make  the  Nucor  tube  type  577  partic
-ularly  useful  in  airborne  equipment.  This  tube  is  a

miniaturized  version  of the  3718 and  may  be  directly
electrically  substituted.

S PE C I F I CATI O N S
ELECTRICAL

Filament.............

Filam.ent  voltage   .......

Filament current  ........

Peak  inverse  voltage   . . .
Peak  anode  current  ....
Average anode  current  . .

PHYSICAL
Overall  length   .........

Overall  diameter   .......
Bulb..........-..-.-

.....   Thoriated   tungsten
.........    5.0  volts  ac

..........    10.3  amperes

......   25,000  volts  max.

......    I.5  amperes  max.

.........   0.300  ampere

7.5  inches  max.
2.06  inches  max.
.........     T-16

Cap  ......  Small  metal  (C1-1)  with  ceramic  insulator

Base   ..............   Industrial  412  with  metal  shell

Weight   ....................-.........    5  ounces

Type  of  cooling  ..................   Radiation  (air)

OPERATING NOTES
Mount  the  Nucor  tube  type  577  tube  vertically  with
adequate  air  space  for  ventilation.  Anode  tempera-
ture  should  not exceed  800°C.   The  base  fits  a  stan-
dard  4  pin  super  iumbo  wafer  socket.
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RE.   MANUFACTURERs                se
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RECTIFIER

D  ESC  R  I  PTI  O  N
The  Nucor  type  593  is  a  rugged,  lightweight,  minia-

turized  high  vacuum  rectifier.   This  tube  can  withstand

inverse voltages and operate at ambient temperatures
at  which   similar  gas  or  mercury  vapor  tubes  would

not   be   suitable.    The   tube   can   be   electrically   sub-

stituted  for the  much  larger 3718.   The  long  base  pins
on  the  Nucor  593  insure  adequate  electrical  contact.

S PE C I F I CATI O N S
ELECTRICAL
Filament   ....................    Thoriated  tungsten

Filament  voltage   .....

Filament  current   .....

Peak  inverse  voltage  .  .
Peak  anode  current   .  .
Average  anode  current

.  .    5.0  yolts  a,c

.  .    10.3  amperes

25,000 volts  max.
1.5  amperes  max.
.   0.300  ampere

7.5  inches  max.

2.06 inches  max.

.........      T-16

PHYSICAL
Overall  length   ,........

Overall  diameter  .......

Bulb................

Cap   .,...   Small  metal  (C1-1)  with  ceramic  insulator

Base  .........  Medium,  skirted,  4 pin,  bayonet  base

Weight    ...........................    4%    ounces

Type  of  cooling   ..................    Radiation  (air)

OPEFtATING  NOTES
Mount  the  Nucor  tube  type  593  vertically  with  ade-

quate  air  space  for  ventilcition.    Anode  temperature
should  not  exceed  800°C.   The  base  fits  a  standard
4  pin  medium  socket.
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HIGH  VACUUJVL  DIODE

HIGH
VACUUM
DIODE
TYPE

6303/X-80

r,

1

DESCRIPTION

The  Central  6303/X-80  was  designed  for
rectifier  and  clipper  diode  applications.    It
is  a  rugged,  high  vacuum  diode  with  high
emission  capabilities,  desirable  where  high
inverse  voltages  and  ambient temperatures
preclude  the  use  of  gas  filled  or  mercury
vcipor  tubes.

SPECIFICATIONS:
PHYSICAL

i:::tehtJrm(amxd)x..)...........335%!j:::::
Cap  .................. 566  inches  dia.
Base .  .  . A4-18  Super  Jumbo  4  Pin  Bayonet
Mounting  Position.     .  .Vertical,  Base  Down
Weight ................  10  Ounces

Type  of  cooling  ........ Radiation  (1 )

(1)   Mount  the  tube  so  that  forced   air  ot  the   rate   of   50  cfm
is  direcled  downward  on the tube  when  operating  at  60% of
full  raling.   Maximum  anode temperature  800°C.   Anode dis-
sipation  550  watts.   Connect the  base  shell  and  unused  pins
externaHy to  one  filament terminal.

ELECTRICAL  (RECTIFIER)

Filament ......  BondedThoria    Tungsten
Filament  Voltage  ............  11.5  Volts
Filament  Current ........  15.25  Am.peres
Peak  Inverse  Voltage  (max.) .  . 40,000  Volts
Peak  Anode  Current (max.) .  .  . 2.5  Amperes
Average  Plate  Current

(mcix.)  ............. 0.700  Amperes

ELECTRICAL (CLIPPER)

Filament  .......  12.2  Volts

Filament  current ........  15.5  Amperes
Peqk  Inverse  Voltage  (max.) .  . 33,000  Volts
Pecik  Anode  current (max.).     .50  Amperes
RMS  Anode  Current .......  1.25  Amperes
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WARNING  FOR  POSSIBLE  X-RAY  GENERATION
See  Safety  Code  for  the  lndustricil  Use  of  X-Rays

published  by  the  American  Standards  Association.
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DENvlRE,  NET  .ErsE¥

TECHNlcAI.  spEclFlcATlors  FOR  7o3o

The  Central  7030  is  a  forced-air  cooled hard tube  diode  specifically designed for
rectifier,  charging and shunt  diode  service  up  to 3Orv peak inverse volta,ge.    The
tube  design features  a special  thoriated tungsten filament  capa,ble  of high peak
currents  and  long life.    The  extemal anode  allows  for high anode  di8sipa,tion
ratings  and efficient air cooling.    The  7030  can dissipate  2.5KW  continuously at
an air  flcw of  150  cfu.

SPECIFICATIONS:

pHrslcAL
Net Weight,  Appl.oximto
Malt.  Input Air  Texp.
Ma`x.  Glass  Seal  Texp.
Mounting Position
rtype  of  Cooling
Air Flow Requirenents

fi

ELs8imticm

fr#ee:p-
Vertical
Fcneed Air

(¥8:i ¥r)

Interelectrode  Capacitance
EIECTRlcAL  (RECTIFm) :

12 ,, f

Filament                              "oriated Tungsten
Filament voltage                13  Volts
Filament current                 36 Axpere8
F1].anent Starting Current Full filament voltage

may be applied  to  the
cold fifront.

Peak  inerse  voltaLge            25KV
Peak plate  curment                20 Axp8.
Average  plate  current         6 Aap8.
EREc"ICAI,  (cljnpER AID  SHUNT) :

Fihont Voltage
Firfuent Cument
Peck  Inverse Voltage
Peak Plate  Curient.
Average  Plate  CuzTent

ng.75  volts.
38  ADP8.
3 0RT         3 0KV
50  AxpS.75  Amp8.
.7  Amp8.  2  Axpa.

TYPE   7030
HIGH    VACUUM   POWEfi    DIODE

MAX.F D'A.lF

C T                                        I.5

TUBULATION    TIP-OFF     TO    BE
I/8"lN.    BELOW    TERMINALS
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HIGH  VOLTAGE
HIGH  VACUUM  DIODE
DESCRIPTION
The  Central  7131 /XD-2  is  ci  forced-air  cooled  hard
tube  diode  specifically designed  for  rectifier,  charg-
ing and shunt diode service up to 40Kv peak inverse
voltclge.    The  tube  design  features  ci  specicil  lhorio-
tungsten  Tiloment  capable  of  high  peak  currents
and  long  life.    The  external  anode  allows  for  high
cinode  dissipation  ratings  and  efficient  air  cooling
when   used   with   the   recommended    Central   air
socket.    This  air  socket  permits  maximum  air  flow
at the  anode.   The  7131 /XD-2  con dissipate  3Kw
continuously  ot an  air flow  of  190  cfm.

SPECIFICATIONS
PHYSICAL
Overall  Length .............

Overall  Diameter.  .
. 6'/2  inches
. 45/8  inches

rl
Weigh,........

Mounting  Position
Mounting  Socket.
Type  of  Cooling .  .
Air  Flow

whocify
cfm

. 5'/i  pounds (opprox.)
......... Vertical

CAS-A or  CAS-B Series
•...... FQrced  air

Anode  Dissipa-
'ion  Rating

1.OKw
1.8Kw
2.4Kw
3.OKw

Max.  Incoming  Air Temperature .
Mcix.  Glass  Seal  Temperature .  .

Pressure  Drop
(in.  of  wciter)

0.20
0.26
0.58
I.2'
.     45OC

.  .  I 80OC

ELECTRICAL  (RECTIFIER)

Filament ............ Special  Thoriated  Tungsten
Filament  Voltage ................  13  Volts  A.C.
Filament  Current ................. 36  Amperes
Starting Filament Surge Current . 80 Amperes (max.)
Peclk  Inverse  Voltage ........ 40,000  Volts  (max.)
Anode  Current ..................     3  Amperes

:::=`fRn/°cd;LC/u€rL:;tpER,  SHUNT or    I 5 Amperes
CHARGING  DIODE)
Filament  Voltage  .  .  .`.  .  .14.5  Volts  A.C.  (clipper)

13      Volts  A.C.  (charging)
Filament  Current ......... 40 Amperes  (clipper)

36 Amperes  (chcirging)
Starting Filc]menl Surge Current   80 Amperes (max.)
Peak  Inverse Voltage
Anode  Current (RMS)
Peak Anode  Current .

.  . 40,000  Volts  (max.)
.  . 6 Amperes

150  Amperes  (clipper)

TERW`u`l  COIotL  Cot).
\ tL 1  -T\|. -`'L||O\^1
1. F.C.t -ttu

_ _i__
HICH VOLIAOE

HIGH CuRRENT

DIODE

TYPE

713 I /XD-2
Anode  Dissipation
3Kw



HIGH  VOLTAGE

HIGH  CURRENT

DIODE

TYPE

7131 /XD-2
Anode  Dissipation
3Kw

PULSE  CHARACTERISTICS

0                      10                     20                     30                    40
PEAK   ANODE   VOLTAGE    IN    KILOVOITS

FILAMENT  CHARACTERISTICS

4442438363432302826242220 I
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AVERAGE  ANODE  CHARACTERISTICS
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HIGH VOLIACE
HIGH  VACUUM  DIODE

DESCRIPTION
The   Central   7132/XD-2   is  a   water   cooled   hard
tube  diode  specifically designed  for  rectifier,  charg-
ing   and   shunt   diode   service   up   to   40Kv   peak
inverse  voltage.  The  tube  design  features  a  special
thorici-tungsten  filament  capable  of  high  peak  cur-
rents  and  long  life.    The  external  anode  allows  for
high  anode  dissipation  ratings  and  efficient  water
cooling    through    its    specially    designed    integral
iacket.    The  7132/XD-2  can  dissipate  5Kw  contin-
uously ot  a  water flow of 3  gpm.

SPECIFICATIONS

r

.-,

PHYSICAL

Overall  Length ......

Overall  Diameter.  .
Weight..............

Mounting  Position ........
Type  of Cooling ,..,
Water  Flow .......
Max.  Outlet Temperature .  .  .
Max.  Glass  Seal  Temperature

....... 9Z/i6  inches

.    4   inches
1 I/2  pou.n.ds  (approx.)

.   .  . Vertical
.........-. Water

.  .  , 3  gpm  (minimum)
.   .  .70OC

......   180OC

ELECTRICAL  (RECTIFIER)

Filament .........,., Special  Thoricited  Tungsten
Filament  Voltcige ................  13  Volts  A.C.

Filciment  current ......... 36  Amperes
Starting  Filament Surge

Current ................ 80  Amperes  (max.)
Peak  Inverse  Voltcige ........ 40,000  Volts  (max.)
Anode  Current ...............     3  Amperes
Peak  Anode  Current ............. 15  Amperes

ELECTRICAL  (CLIPPER,  SHUNT  or

CHARGING  DIODE)

Filament  Voltcige ......  14.5  Volts  A.C.  (clipper)
13      Volts  A.C.  (charging)

Filament  Current ......... 40 Amperes  (clipper)
36 Amperes (charging)

Starting Filament Surge Current . 80 Amperes (max.)
Peak  Inverse  Voltage ,
Anode  Current (RMS)
Peak Anode  Current .

.  . 40,000  Volts  (max.)
........ 6  Amperes

150  Amperes  (clipper)

;irftt-#;,,mF¥:irD

-

HICH  VOLTAGE

HIGH  CuRRENT

DIODE

TYPE

7]32/XD-2
Anode  Dissipation

5Kw

F±L3beEl:&°L*o:q`PS
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HICH  VOLTAGE

HIOH  CURRENT

DIODE

TYPE

7132/XD-2
Anode  Dissipation

5Kw

PULSE  CHARACTERISTICS

I
0                     10                     20                    30                    40

PEAK   ANODE   VOLllAGE   IN    KILOvol;TS

FILAMENT  CHARACTERISTICS

44424se363432302826242220 I

I./ I
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AVERAGE  ANODE  CHARACTERISTICS
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400     COO     800     1000    1200
VOLTS



HIGH

VACUUM

DIODE

TYPE

XD-18

NOTE
This   tube   now  designated   XD-18R

HIGH  VOI=TACE

HIGH VACUUM DIODE

DESCRIPTION

1  The  Central  Electronic  Manufacturers tube
type    XD-18    is    a    forced-air-cooled    high

vacuum  type  diode  for  use  in   power  sup-

plies  and  modulators.    Rugged  kovar  grid
and  filament seals  insure  greater  protection

against  mechanical  stress  and  shock.

SPECIFICATIONS

PHYSICAL

Overall  length .  .  .

Overc]ll  diameter .

Type  of  cooling .  .  .

Mounting  position .

-`

•  '0%/,  max.

I  .4%„  max.

. Forced  air

.... Vertical

Mountingsockets.  .Central     CAS-1,   4,    6

Air  flow . ...... 300  cfm  @  2.5"  bcick

pressure  for  13Kw  dissipation



HICH

VACUUM

DIODE

TYPE

XD-18

.        ~.?a.,i;

ELECTRICAL  (RECTIFIER)

Filament.......

Filament  Voltage .

Filament  Current .

..;                                    :;'!'

. Thoriated  Tungsten

.....  10  Volts  A.C.

....  120  Amperes

Max.  Starting  Filament
Surge  Current .......... 250  Amperes

Peak  Inverse  Voltage .  .  . 40,000 Volts  max.

Average  Anode  Current ...... 15  Amperes

Peak  Anode  Current ........ 50 Amperes

ELECTRICAL  (CLIPPER,  SHUNT  or

CHARGING  DIODE)

Filament  Voltage ..........  11   Volts  A.C.

Filament  Current ..........  125  Amperes

RMS  Anode  Curre.nt ........     15  Amperes

Peak  Anode  Current ........ 300 Amperes

206I86.I,

/
/

/
/

/

/

/
/

/

11

/

2•

2 ••. .. .. '0a_a

Anode Vollag®

EE



H'CH
VACUUM

DloDE

XD  -27

XD-27  AIR

DESCRI PTION

The  Central   XD-27  is  a  high  vacuum  high  current  diode  of  the  low
impedance  type.    This  thorioted  tungsten  filament  tube  was  designed
for  rectifier  or  clipper  service,  and   is  available  in   both  water  and  air
cooled  versions.

SPECIFICATIONS:

PHYSICAL

Length
Diameter
Weight

Wo,er

9  7/16
4
11/2

Mounting   position                          Vertical
Mounting   Socket  (air  version)
Type  of  Cooling

Air

Velocity            Anode  Dissipation

;    t.fl          (cfm)                       (Kw)
50                                     1.0
75                                     I.8

125                                    2.4
]90                                   3.0

Max.   Incoming  Air  Temperature
Max.  Gloss  Seal   Temperature
Max.  Outlet  Temperature

ELECTRICAL    (RECTIFIER)

F i I cl men t

Filament  Voltage
Filament  Current
Peak   Inverse  Voltage  (mcix.)
Average  Anode  Current`
Peak  Anode  Current  (max.)

ELECTRICAL    (CLIPPER\

Filament  Voltage
Filament  Current
Peak   Inverse  Voltcige   (max.)
Peak  Anode  Current  (max.)
r,`|S  Anode  Current

X-RAY     INFORMATION-

Air

6y2  inches
4  5/8  inches
5'/2  Pounds  (approx.)
Verti ca I

CAS-A  or  CAS-B  series

Water

Pressure          Flow            Anode  Dis.

(in.   of  water)         (gpm)                 (Kw)
0.20                       3                         5
0.26
0.58
1.21

45°C  (air  version)
180°  C  (air  version)
7o°  C(water  version)

Thoriated  Tungsten
13.0   Volt

36.0  Ampere
30   Kilovolts
3  Amperes
T5  Amperes

14.5   Volts
40.0  Amperes
30    Kilovolts
150  Amperes
6  Amperes

WARNING  FOR  POSSIBLE  X-RAY  GENERATION

S®.  Saf®ty  Code  for  the  Industrial  Use  of  X-Rays

Over                               pu-blishod  by  the  American  standards  Associolion.

ntN`wLl eeie` catlt
\ 11 , nl. - hlllvI.,. C.t -"

XD-27   WATERI- 93L":Sofa-unp.

PROVISIONAL  DATA
I;Sued   8-6o

Check  factory  befor.
finalizing  designs.
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HIGH

VACUUM
DIODE

XD  _  31

DESCRIPTION

The  Central  tube  type  XD-3l   is  a  forced  air  cooled  high
voltage,  high  current  diode  featuring  a  unipotential  oxide
coated  cathode  and  an  external  anode.  The  XD-31   is
designed  for  rectifier  or  clipper  service.

SP ECI F ICATIONS:

-

PHYSICAL

Length
Diameter
Weight
Mounting  Position
Type  of  Cooling
Required  Air  Flow  on  Anode

Velocity              Anode  Dissipation

(cfm)                                   (Kw)
50                                         .15

Maximum  Incoming  Air  Temperature
Maximum  Glass  Seal   Temperature

ELECTRICAL   (RECTIFIER)

3 '/2  i n c h e s
2    inches
6    ounces
Any
Forced  Air

Pressure
(in.  of  water)

1.0

450c
1800 c

Filament                                  Oxide  coated  unipotential  cathode
Heater  voltage                                                                   6    Volts
Heater  current                                                                   6.5  Amperes
Peak  Inverse  voltage                                                       17    Kilovolts
Peak  Anode  current                                                       2.7  Amperes
Average  Anode  current                                                0.7  Amperes
Anode  Dissipation                                                                150  Watts

ELECTRICAL  (CLIPPER)

HeaterL voltage
Heater  Current
Peak  Inverse  Voltage
Peak  Anode  Current
RMS  Anode  Current
Pulse  Width  (max.)
Duty  Cycle  (max.)
Anode  Dissipati on

6    Volts
6..5  Amperes
15   Kilovolts
20  Amperes
I.5  Amperes
I  u  second
0.0012
150  Watts

PROYIsloNAL  DATA
ISSuod   8-60

Check  factory  b®for.
finalizing  designs.
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NUCLEAR CORPORATION OF AMERICA
cENmAL ELECTRONlc  MANUFACTURERs  DIVIsloN

Denville ,  New rersey

High Vacuum  Diode
type  XD-49R  & XD-49v.¢

DESCRIPTION

Ill.e -XrmJ9  is available!as a forced air cooled XD-49R or water cooled diode
(XD-49W) for use  in rectifier and clipper services and features a  special
thoriated tungsten filament.
a.EEclrlcATIONs

P:.IYSICAI
?Jfi-|Jth
jDfrlmeter
V'vr,£j.ght
Mc"inting  Position
M'`iunting  Screket
?-``r'r;e  of  Cooling

XD-49 v'v
9  7/8 max.
4.

I .3/4 approx.
Vertical
--
:v'¥ a te r

r<.equired Air Flow on Anode  (Air  Cooled  Tube)

Aijr)de  Dissipation  flcw)                Air  Flow  (cfm)
1.0
i"8
2.4
3.0

50
75

L25

190

Maximum  Incoming Air Temperature
Maximum GLass  Seal  Temperature
Required -V`f ater Flow  (Water  Cooled  Tube)
Required  :whf'ater  Flow  (Water  Cooled  Tube)

ELECTRICAL

Filament
Filament Voltage
Fit.ament Current
f ilo.ment Starting  Surge Current
Filament Cold Resistance

ELECTRICAI,  (REC TIflER)

Filament Voltage
Filament Current
Peak  Inverse Voltage  {max.)
Average Anode Current

XD-49W

.®

XD-49R
7  3/8 max.
4  21/32  max.
51/2  pounds  appr,ex.
Vertical
GAS-A or GAS-B Series
Forced Air

Pressure  (in.  of water)
0.20
0.26
0.58
I.21

4.50c
l800c
3 gpm for 5  kw dissipation
7rf)a

Thoriated Tungsten
15  Volts
36 Amperes
80 Amperes
. 042  Ohms

XD-49R

15  volts
36  amperes
25  kilovolts
7 amperes

15  volts
36  amperes
25  kilovolts
3 amperes



1,
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®

®

.



-2-

ELECTRICAL  (RECTIFRER}

Peak Anode  Current  {max. )
Maximum Dig sipatlon

EI.ECTRICAL  (CLIPPER)

Filament Voltrage
Filameilt Current
Peak 1.nverse Voltage  (max.)
Peak Anode  Current  (max® )
RMS chede  CurleE±

XD-49W

25  amperes
5  kilowatts

16.2  volts
39  €F3peres
25  kilovolts
160  amperes
8 amperes

XD-49R.

10 amperes
3 kilowaBs

16.2  volts
39  amperes
25  kilovolts
160 amperes
4 amperes

See  Safety Code for Industrial Use of X-Rays published by A.S.A.
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XD -53

DESCRIPTION

The  Central  XD-53  is  a  water  cooled  high  voltage  high  current
diode   for  use  in  rectifiers  and  modulators.    The  tube  features
a  woven  thoricited  tungsten  filament  for  greatest  protection
against   shock   and  vibration.

SPECIFICATIONS:

PHYSICAL

Length
Diameter
Weight
Mounting  Position
Type  of  Cooling
Required  Water  Flow  on  Anode

v,eg';:i,ty                 Anode(Riws,sipation

T530

EiiEI    Maximum  Outgoing  Water  Temperature

Maximum  Glass  Seal  Temperature

ELECTRICAL

Filament
Filament  Voltage
Filament  Current
Filament  Starting  Surge  Current
Filament  Cold  Resistance
lnterelectrode Capacitclnce Anode  to  Filament
Cathode  Warm-up  Time
Average  Cathode  Current
Peak  Inverse  Voltage
Average  Anode  Current
Peak  Anode  Current

ELECTRICAL  (RECTIFIER)

Filament  Voltage
Filament  Current
Peak  Inverse  Voltage  (max.)
Average  Anode  Current  (max.)
RMS  Anode  Current

E:,.ECTRICAL  (CLIPPER)

lament  Voltage
hlament  Current
Peak  Inverse  Voltage  (max.)
Peak  Anode  Current  (max.)

X-RAY     INFORM^TION-,
1

Over

9  7/8  inches
413/16  inches
10  pounds
Vertical
Water

Pressure
(psi)
30

700c
1800c

Thoriated  Tungsten
10   Volts
120  Amperes
240  Amperes

.008  Ohm
35  uuf
30  Seconds
20  Amperes
40   Kilovolts
20  Amperes
60  Amperes

10.0  Volts
120  Amperes
40  Kilovolts
60  Amperes
42.5  Amperes

10.8  Volts
130  Amperes
40  Kilovo[ts
250  Amperes

WARNING  FOR  POSSIBLE  X-RAY  GENERATION

See  Safety  Code  for  the  Industrial  Use  of  X-Rays

published  by  the  American  Standards  Association.

NOTE
ITPINS   ABE
FILAMENT    PINS

PROVISIONAL  DATA
Issued   8-6o
Check  factory  b.for.
finalizing  design..
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CENTRAL  ELECTRONIC  MANUFACTURERS
2  RICHWOOD  PI.ACE

DENVILLE,   NEW  JERSEY

TECHNICAL  SPECIFICATIONS  FOR  TYPE:  XD-64R  HIGH  VOLTAGE,   HIGH  VACUUM  DIODE

The  Nucor XD-64R  is  a forced-air cooled  high vacuum tube  diode  specifically designed  for
rectifier,  charging  and  shunt diode  service  up to  80KV peak  inverse voltage.    The  tube
design features  a  special thoriated tungsten filament capable  of high peak currents  and
long  life.    The external anode  allows  for high anode  dissipation ratings  and efficient air
cooling when used with the recommended Nucor air socket.    This  air  socket permits  maxi-
mum air flow at the  anode.    The XD-64R can dissipate  3KW continuously at an air flow of
190  cfm.

SPECIFICATIONS:

PHYSICAL
Overall Length  (max)
Overall  Diameter  (max)
Weight  (approx)
Mounting  Position
Mounting  Socket
Type  of Cooling
AI Flow

Velocity    Anode
(cfm)        Dis sipation
50                   1.OKW
75                 I.8  KW
125                 2.4  KW.
190                 3.0  KW'

113/4  in.
4  21/32  in.
8  I/2  lbs .
Vertical

Forced Air

Pressure  Drop
(in.  of water)

0.20
0.26
0.58
I.21

Maximum  Incoming Air  Temp.      45°C
MaximumGlass  seal  Temp.       180°C

ELECTRICAL  (Rectifier):

Filament voltage                           13 volts  AC
Filament current                          36  amperes
Filament Surge  Current  (max) 80 amperes
Peak  Inverse  Voltage  (max)     80 kilovolts
Anode  current                               3 a mperes
Peak Anode  current                     15  amperes

CLIPPER,   SHUNT  OR  CHARGING  DIODE

Filamentvoltage  (clipper)       14.5  volts  AC
Filament Voltage  (charging)    13  volts  AC
Filament current  (clipper)       40  amperes
Filament Current  (charging)    30 amperes
Filament  Surge  Current  (max)  80 amperes
Peak  Inverse  Voltage  (max)     80  kilovolts
Anode  current  (RMS)                   6  amperes
Peak Anode  Current  (clipper)  150  amperes

TUBE  TYPE  XD-64 R



PULSE  CHARACTERISTICS
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CENTRAL  ELECTRONIC  MANUFACTURE:RS
2  RICHW00D PI.ACE

DENVILLE,   NEW  JERSI:Y

TECHNICAL  SPECIFICATIONS  FOR  TYPE XD-64W  HIGH  VOLTAGE  VACUUM  DIODE

The  Nucor XD-64W is  a water cooled  high vacuum diode  specifically designed for rectifier,
charging and  shunt diode  service up to  80KV peak inverse voltage.    The  tube  design features
a  special thoriated-tungsten filament capable  of high peak currents  and  long  life.    The  ex-
ternal anode  allows  for high anode dissipation ratings  and efficient water cooling  through
its  specially designed  integral jacket.    The XD-64W can dissipate  5 KW continuously at a
water flow of  3 gpm.

SPECIFICATIONS:

PHYSICAL
Overall Length  (max. )
Overall  Diameter  (max. )
Weight  (approx. )
Mounting  Position
Type  of Cooling
Water Flow  (min. )
Maximum Outlet Temp.

12  in.
4  21/32  in.
41bs.
Vertical
Water
3gpm
7rJ0c

Maximum Glass  Seal  Temp. |8o°C

ELECTRICAL  (Rectifier):

Filament voltage                           13 Volts AC
Filament current                          36 Amperes
Filament  Surge  Current  (max) 80 Amperes
Peak Inverse  Voltage  (max)     80  RTlovolts
Anode  current                               3 Amperes
Peak Anode  current                    15  Amperes

CLIPPER,  SHUNT  OR  CIIARGING

Filament voltage  (clipper)      14.5  Volts AC
Filament Voltage  (charging)   13 Volts  AC
Filament current  (clipper)      40 Amperes
Filament Current  (charging    30 Amperes
Filament  Surge  Current  (max)80 Amperes
Peak  Inverse  Voltage  (max)    80  Kllovolts
Anode  current  (RMS)                 6 Amperes
Peak Anode  Current  (clipper  150 Amperes

-RE

TUBE  TYPE  XD-64-\^/

\ /I- Ii
\ /-
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PULSE  CHARACTERISTICS
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a NUCI.EAR CORPORA"ON OF AMERICA
CENTRAL ELEC"oNlc  MANurACTURERs DlvlsloN

Denville,  New Jersey

High Vacuum Dlode
Type  xIT66R & xD-66w

DESCRIPTION

The XD-661s available  as a forced air coo[ed  (XD-66R) or water cooled dlode  (XD-66W)
for use ln rectifier and clipper services and features a special thoriated tungsten
filament,

spEclrlcATIONs

PHYSICAL
Length
Diameter
Weight
Mounting Position
Mounting  Socket
trype  Of Cooling

XD-66W
Th max.
5  ,/8 max.
6  pounds
Vertical

Water
Required Air Flow on Anode  (Air Cooled  Tube)

n\     Anode Dissipation  qow)              Air Flow  (cfm)
2..4
2..8
3,5

Maximum Incoming Air Temperature
Maximum Glass  seal Temperature     .
Requhed Water Flow  (-v`v`ater  Cooled  Tube)

EI.EcmlaAI.

Filament
Filament Voltage
Filament Curent
Filament a:acting  Surge  Current
Filament Cold Resistance

ELECTRICAL  (RECTIFIER)

Filament Voltage
Filament Current

XE+66'W

15  Volts
36 Amperes

£3.ik Inverse voltage(max.)       80 Kilovolts
A.firage Anode  current                 7 Amperes

XD-66R
12  5/8  maD€.
4  2L/32  men.
7 pounds
Vertical
CAB-A or GAS-B Series
forced Air

Pressure  (in.  of W-ater}
•35`

.78.
I.6

450c
1800c
6 gpm for 12  Kw dissipation

Thorlated Tungsten
15  Volts
36 Amperes
80 Amperes
. 042  Ohms

XD66H .i
15  Volts
36 Amperes
80 Kllovolts
3 Amperes



®



-2  -(CONT}         XD-66R  &  XD-66W

rFt      EI.ECTRlcAI.  givECTlplER)
Peak Anode  Current  (max. )
Maximum Dissipation

ELECTRICAL  (CLIPPER)

Filament Voltage
Filament Current
Peak Inverse Voltage  (max. }
Peak Anode  Current  (max. )
RMS Anode  Current

`WATER  COOLED

2S  Amperes
12  RIlowatts

16.2  Volts
39  Amperes
80  Kilovolts
160 Amperes
8 Amperes

AIR COOLED

10 Amperes
3  t/2  Ki` l`owatts

16 . 2  Volts
39 Amperes
80 Kilovolts
160 Amperes
4 Amperes

See  Safety Code  for Industrial Use  of X-Rays  published by A.S.A.

ANODE  CURVE
PULSE  CHARACTERISTICS
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GAS  NOISE  TUBES,   MOUNTS  &  SOURCES

The .data  presented  in  this  sectlon  is  printed  on  either  cl  pink  or  white

sheet.

A  pink  data  sheet  signifies  provisioncil  information.

A  white dcita  sheet  signifies  permanent  informcilion.

For  further  lechnicc.I  informal.Ion  write  to:

Applications  Engiineering  Department

CENTRAL   ELECTRONIC  MANUFACTURERS
2  RICHWOOD  PLACE,  DENVILLE,  N.  J.

A  Division  of  Nuclear  Corporation  of  America



GAS
NOISE  TUBE

References  and  notations  contained  hor®in  are  taken  from  Military  Specifi-
cations  for  Electron  tifoes  MIL-E-lD      31  March  '58.

Description:    Gaseous  Dischaige  Diode,  X  Bond  (Note  11)

RQtings:

lf

Absolute                      rnA
Maximum:
Minimum:

Test  conditions:     0

lb                 TA          T  Bulb
mAdc        °C

+85
_55

250               ..

Cathode:    Filamentary  Type.
Dimensions:    Per  Outline  Drawing  (Fig.1)
Base:    Per  Outline  Drawing  (Fig.1)
Mounting  Position:    Any`

Ref .  Para.     Test

n

OC

+125

Conditions                          Min.

Qualification:                        Required.

4.5                       Holding  period:                  168  hours

4.9.18.I.10    Carton  Drop:

4.9.20.3           *Viblotion:                           No  voltages,
Note  9.

4.10.5.1             Filamentvoltage:              lf=170mAdc

4.13.2        `       TubevoltogeDrop:         Note   1,2

Excess  Noise  Ratio:      F=9000Mc.
Notes  3,4,5,10.

*Match  (1):

*Match  (2):

lnte,mittent
Life  Test

4.11.4                  Intermittent

Life  Test
End  Points

Excess  Noise  Ratio:
Note   11.

F = 9000  Mc.
Notes  4,6.
Ib= 200  mAdc

F = 9000  Mc.
Ib = 0  mAdc
Notes  4,6.

Notes  1,3,8,9.

(One  min.  on,  two
min.  off)  Preheat
time=2  to  3  see.

Ef   ...           10Vdc

Etd55            65Vdc

Nr-1   15.05      15.45Db

VSWR                1.07:I

VSWR                1.07:1

2500               Cycles

Nr.1   15.0      15.5Db

Note     1.    The  tube  shall   be  tested  in  the  circuit  of  Fig.  3.
Note     2.     In  the  test  circuit  of  Fig.  3,  with  a'filament  current  of  170  mAdc,

the  tube  shall  opercite  within   three  tries.
Note     3.    The  tube  shall   be  tested   in  totcil  darkness.
Note     4.    The  tube  shall  be  tested  in  a  tube  mount  as  specified  in  Figure

2,  or  equivalent,  terminated   by  a  mc]tched  RG-52/U  termination
having  a  VSWR  no  greater  than   1.01:1.
Excessive  Noise  Ratio  Measurement  tests  shall  be  made  using  the
circuit  of  block  diagram   Fig.  4,  or  equivalent.

Note   5.    The  frequency  specified  is  that  of  the  Local  Oscillator.

XD-9A/CNT-X15D-1 15.3  Db

Note     6.    The  frequency  specif ied  is  that  of  the  Signal  Generator.
Note     7.    Excess  noise  ratio  should  be  measured  by  compcirison  with  an

approved  standclrd.
Note     8.    The  tube  shall  be  tested  at  on  ambient  temperature  of  +85°C.
Note     9.    Intermittent  Life  Test  end  pojnts  shall  apply.
Note'0.=h]eoEoxgc;£r];::epeat+:rsr:'he'esffdeecft']nveede'recDt:o:StEN=;:rature.

Note  11.    The  noise  frequencies  generated  by  this  tube  cover  a  broad
bond  of  frequencies.  This  bondwidth  is   limited  only  by  the
type  of  mount  used.  This  tube  is  normally  used  with  ci  mount
in  RG-52/U  wave  guide,  clt  a  10  degree  angle  in  the  E  plcine.
Other  wove  guide  sizes  may  be  used  with  properly  adopted
moun,s,

Note   12.    This  tube  has  heretofore  designated  os  the  XD.9A.
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References  and  notations_contained  herein  are  token  from  Military  Specific-
cotions  for  Electron  tubes  MIL-E-1D      31  March  '58.

Description:    Gaseous  Discharge  Diode,  S  Band  (Note   11)

Ratings:
in

Absolute                       rnA
Maximum:
Minimum:

Testconditions:      0

lb                  TA         T  Bulb
mAdc         °C         oc

+85         +125
-55        ..

250....

Cathode:    Filamentary  Type.
Dimensions:    Per  Outline  Drawing  (Fig.I)
Bcise:    Per   Outline  Drawing  (Fig.1)
Mounting  Position:    Any

Ref .  Para.     Test

Qua I i I i c at ion :

4.5                       Holding  period:

4.9.18.1.]0    Carton  Drop:

4.9.20.3            *VibTation:

4.10.5.1

14".2

4.11.4

Filament  Voltage:

Cord itions                        Min.

Required.

168  hours

No  Voltages,
Note  9.

'f=300mAdc

Tubevoltoge  Drop:        Note  1,2

Excess  Noise  Ratio:      F=3300Mc.
Notes  3,4,5,10.

Match  (I),

*Match  (2):

Intermittent
Life  Test

Intermittent
Life  Test
End  Points
Excess  Noise  Ratio:
Note   '1.

F = 3270 Mc.
Notes  4,6.
Ib= 250  mAdc

F = 3270 Mc .
Ib= 0  mAdc
Notes  4,6.

Notes   1,3,8,9.

(One  min.  on,  two
min.  off)  Preheat
time=2  to  3  sec.

Ef...           10Vdc

Etdl60         170Vdc

N,-117.5     18.5Db

VSWR              I.15:I

VSWR               I.15:1

2500,            Cycles

N,-1   17.5     18.5Db

Note     1.    The  tube  shall  be  tested   in  the  circuit  of  Fig.  3.
Note    2.    In  the  test  circuit  of  Fig.  3,  with  a  f ilament  current  of  300  mAdc,

the  tube  shall  operate  within  tr,ree  tries.
Note    3.    The  tube  shall  be  tested  in  total  darkness.
Note    4.    The  tube  shall  be  tested  in  a tube  mount  as  specified  in  Figure

2,  or  equivalent,  terminated  by  a  matched  RG-48/U  termincltion
having  ci  VSWR  no  greater  than   I.01 :1
Excessive  Noise  Ratio  Measurement  tests  shall  be  made  using  the
circuit  of  block  diagram  Fig.  4,  or  equivolent.

.nNote5.ThefrequencyspeclfiedlsthatoftheLoca|osciuator.

Note     6.    The  frequency  specified  is  that  of  the  Signcil  Generator.
Note     7.    Excess  noise  ratio  should  be  measured  by  comparison  with  on

approved  standclrd.
Note     8.    The tube  shall  be  tested  at  an  ambient  temperciture  of  +85'C.
Note     9.    Intermittent  Life  Test  end  points  shall  apply.
Note  10.    The  Excess  Noise  Ratio  (Nr-I)  is  defined  in  Db  cls  Nr-I

=  10  log (BTo.1) Where  Te  is  the  ef(ective  electron  temperature.

Note  11.    The  noise  frequencies  generated  by  this  tube  cover  a  brocid
bond  of  frequencies.  This  bandwidth  is   limited  only  by  the
type  of  moimt  used.  This  tube  is  normally  used  with  a  mount
in  RG-48/U  wo`/®  guide,  at  a  10  degree  angle  in  the  E  p.lane.
Other  wave  guide  sizes  may  be  used  with  properly  adaptedy
noun,s.
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GAS
NOISE  TUBE

XD-44A/CNT-X15D-4 15.3  Db

References  and  notations  contciinod  heroin  are  taken  from  Military  Specifi-
cations  for  Electron  tubes  MIL-E-1D      31   Mclrch  '58.

Description:    Gaseous  Discharge  Diode,  X  Band  (Note  11)

Ratings,
in

Absolute                      rnA
Maximum:
MinilTlum:

Test  conditions:     0

lb                 TA          T  Bulb
mAdc        °C

+85
_55

200              ..

Cathode:    Filcimentary  Type.
Dimensions:    Per  Outline  Drawing  (Fig.1)
Base:    Per  Outline  Drawing  (Fig.1)
Mounting  Position:    Any

Ref.  Paro.     Test

4.5

4 .9.18.I. ] 0

4.9.20.3

4.'0.5.I

4.13.2

Qualification:

Holding   Period:

carton  Drop:

*Vib,otion:

Filament  Voltage:

Tube  Voltage  Drop:

Excess  Noise  Ratio:

Match  (1),

*Match  (2):

Intermittent
Life  Test

4.11.4                  Intermittent
Life  Test
End  Points
Excess  Noise  Ratio:
Note   11.

OC

+125

Cond itions                        Min.                 Max.

Required.

168  hours

No  Voltages,
Note  9.

If=170mAdc                      Ef...            10Vdc

Note  I,2                            Etd65            75Vdc

F = 8500  Mc.
Notes3,4,5,|o.          Nr-I   [5.0515.4SDb

F = 8500  Mc.                      VSWR              1.07:1

Notes  4,6.
Ib = 200  mAdc

F = 8500  Mc.

Lbo=teosm4?6d.c

Notes  1,3,8,9.

(One  min.  on,  two
min.  off)  Preheat
time = 2  to  3  sec.

VSWR               1.07:1

2500               Cycles

I+-115.015.5Db

i                N:::     i..   Tnh:hteu,:s;hc:,r,c::t toe,stFei:.I:`thwe,'Ch„oC:ii,aomfeEjgc.|,?,ent  of  ,7o  mAdc,
)                                          the  tube  shall  opercite  within  three  tries.

n N::: 3.    The  tube  shcill  be  tested  in  total  darkness.
4.    The  tube  shall   be  tested   in  a  tube  mount  as  specified  in  Figure

2,  or  equivalent,  terminated  by  a  matched  RG.51/U  termination
having  a  VSWR  no  greater  than   1.01:1.
Excessive  Noise  Ratio  Measurement  tests  shall  be  made  using  the
circuit  of  block  diagram  Fig.  4,  or  equivalent.

Note     5.    The  frequency  specified  is  that  of  the  Local   Oscillator.

Note     6.    The  frequency  specified  is  that  of  the  Signal  Generator.
Note     7.    Excess  noise  ratio  should  be  measured  by  comparison  with  an

clpproved  standard.
Note    8.    The tube  shall  be  tested  at  on  ambient  temperature  of  +85'C.
Note    9.    Intermittent  Life  Test  end  points  shall  apply.
Notel0.=h[eoFoxgc(e±[,0)I;:e?eat+°e(rsr-tTh)e':f!eecf;Tve::Tept:oans,eN:-±rature.

Note   11.    The  noise  frequencies  generated  by  this  tube  cover  ci  broad
band  of  frequencies.  This  bondwidth  is   limited  only  by  the
type  of  mount  used.  This  tube  is  normcilly  used  with  a  mount
in  RG-51,/U  wave  guide,  at  a  10  degree  angle  in  the  E  plane.
Other  wa`e  guide  sizes  may  be  used  with  properly  adapted
mounts,

tD'A'   |35?D,A.00D'A. F'
!`MA,

7f2ra±

lT3!"±I
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References  and  notations  contained  herein  are  token  from  Militoly  Specifi-
cations  for  Electron  tubesMIL-E-lD       31   March  '58.

Description:   Gaseous  Discharge  Diode,  C  Band  (Note   11)

Ratings:

lf

Absolut.                           rnA
Mclximum:

Miniml'm:

Test  conditions:         0

lbTA

mAdc          OC

+85
-55

250             ..

Cathode:    Filamentary  Type.
Dimensions:     Per  Outline  Drciwing   (Fig.1)
Base:    Per  Outline  Drawing  (Fig.1)

Moun.ting  Position:    Any

T  Bulb
OC

+125

Ref.  ParQ.      Test

rl

Conditions                            M`in.                    Max.

Qualif icotion:                        Required.

4.5                         Holding  period:                    168  hours

4.9.T8.I.10    Carton  Prop:

4.9.20.3           *Yibiation:                            No  voltages,
Note  9.

4.10.5.1             Filamentvoltage:              lf=170mAdc

'4.13.2                TubevoltageDrop:         Notes  1,  2

ExcessNois®  Ratio:      F=5650Mc.
Notes  3, 4, 5,10

Match  (1):

*Mc,tch  (2):

lntermitt,nt

Life  Test

4.11.4                   Intermittent

Life  Test
End  Points
Excess  Noise  Ratio:
Note   11.

F = 5650  Mc.
Notes  4,  6
I b = 250  mAdc

F  = 5650  Mc.
Ib=O  mAdc

Notes  4,  6

Ef ---                   10Vdc

Etd 80             90Vdc

Nr-115.05       ]5.45Db

VSWR                   1.12:1

VSWR                   1.12:1

Notes   1,3,8,9               2500           ...Cycles

(One  min.  on,  Two
min.  off)  Preheat
time= 2  to  3  sec.

N,-115.0       15.5Db

Note      1.    The  tube  shall  be  tested   in  the  circuit  of  Fig.  3.
Note     2.    In  the  test  circuit  of  Fig.  3,  with  a  filcinent  current  of   170  mAdc,

the  tube  shall  opercite  within  three  tries.
Note     3.    The  tube  shall  be  tested   in  total  darkrtess.
Note   4.   I,h:,t:::i: :::|t:et:::::€t:nd ab;Uabem:t:uhnetdaRSG¥4;;#' ::rLni nFa!t:::e

having  a  VSWR  no  greater  than   I.01:1,   such  as  Hewlett-Packard
G-914A,   or  .quivcil®nt.
Excess  Noise  Ratio  Measurement  tests  shall  be  made  using  the
circuit  of  block  diagram  Fig.  2,  or  equivalent.

Note     5.    The  frequency  specif ied  is  that  of the  Local  Oscillator.

Note     6.    The  frequency  specified  is  that  of  the  Signal  Generator.
Note     7.    Excess  noise  rcitio   should  be  measured  by  comparison  with  an

approved   standard.
Note     8.    The  tube  shall  be  tested  at  an  ambient  temperature  of  +85°C.
Note     9.     Intermittent   Life   Test  end  points   shall   apply.

Note|O.:h,eoFoxgce(:T;-o:,o,,Sweh:raet,fe,,Ns':k:;f::::::de;:c?rbona:eNmr;:rature.

Note   11.    The  noise  frequencies  generated  by  this  tube  cover  a  broad
band  of  frequencies.   This  bandwidth   is   limited  only  by  the
type  of  mount  used.   This  tube   is  normally  used  with  a  mount
in   RG-49/U  or   RG-50/U   wave  guide,   cit  a   10  degree  angle  in  the
E  plclne.  Other .wcive  guide  sizes  rrray  be  used  with  properly
adapted  mounts.
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References  and  flotot.Ion  contained  herein  ore  taken  from   Military  Specifi.
cotions  for  Electron  tubes  MIL-E-1D      31   March   '58.

Description:    Gaseous  DischtH.ge  Diode,  X  Bond  (Note  11)

References  and  notations  contained  herein  ore  taken  from  Militciry  Specifi-
cations  for  Electron  tubes  MIL-E-lD      31   March  '58.

Description:    Gaseous  Discharge  Diode,  X  Bond`  (Note   11)

Rat i ngs :
lf

Absolute:                     rnA
Maximum:

Minimum:

Testconditions:      0

Cathode:    Filamentory  Type
Dimensions:    Per  Outline  Drawing  (Fig.1)
Base:    Per  Outline  Drawing  (Fig.1)
Mounting  Position:    Any

Ref .   Pcira.

4.5

4.9.18. I .10n4""
4.10.5. I

4.13.2

Test

Quolificcition:

Holding  Period:

Carton  Drop:

*Vib,ation:

Filament  Voltage:

Tube  Voltage  Drop:

Conditions                        Min.                Max.

Required

168  hours

No  Voltages,
Note  9.

If =  170mAdc

Note   1,2

Excess  Noise  Ratio:      F=9000  Mc.
Notes  3,4,5,10.

Match  (1)

*Match  (2),

4.1 L4

Eiil

Intermittent
Life  Test

Intermittent
Life  Test
End   Points
Excess  Noise  Ratio:
Note   11.

F = 9000  Mc.
Notes  4,6.
`b = 250  mAdc

F =-9000  Mc,
lb=O  mAdc

Notes  4,6.

Notes   I,3,8,9.
(One  min.  on,  two
min.  off)  Preheat
time =2  to  3  sec.

Ef  '..            10Vdc

Etd80            90Vdc

Nr-1   1S.05      15.45Db

VSWR                1.07:1

VSWR                 1.07:1

2500               Cyc les

Nr-I    15.015.5Db

Note  1.    The  tube   shall  be  tested   in  the  circuit  of  Fig.  3.
Note  2.     In  the  test  circuit  of  Fig.  3,  with  ci  filament  current  of  170  mAdc,

the  tube  shall  operate  within  three  tries.
Note  3.    The  tube  shall  be  tested  in  total  darkness.
Note  4.    The  tube  shall  be  tested  in  a  tube  mount  as  specif led  in  Figure

2,  or  equivalent,  terminated  by  a  matched  RG-52/U  termination
having  a  VSWR  no  greater  than  1.01:1,  such  as  Hewlett-Packord
X-914A,  or  equivalent.
Excess  Noise  Ratio  Measurement  tests  shall  be  mcide  using  the
circuit  o{  block  diagram  Fig.  4,  or  equivalent.

Note  5.    The  {requency  specified  is  that  of  the  Local  Oscillator.

Note     6.    The  {requency  specified   is  that  o{  the  Signal  Generator.
Note     7.    Excess  noise  ratio  should  be  measured  by  comparison  with  an

Note    8.   iph:r::::  ::°a|iaJ;d.tested  at  an  cihoient  temperature  of  +85°C.
Note     9.     Intermittent  Life  test  end  _points  shall  apply.
Note   10.    The  Excess  Noise  Ratio  (N,-I)  is  clef ined   in  Db  cis  Nr-I

=  10  log  (fa.1)  Where  Te  is  the  effective  electron  temperature.

Note   11.    The  noise  frequencies  generated  by  this  tube  cover  a  brocid
bclnd  of  frequencies.  This  bandwidth   is   limited  only  by  the
type  of  mount  used.  This  tube  is  normcllly  used  with  a  mount
in  RG-52/U  wave  guide,  at  a  10  degree  angle  in  the  E  plane.
Other  wove  guide  sizes  may  be  used  with  properly  adapted
mounts,
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References  and  notations  contained  herein  are  taken  from  Military  Specifi-
cations  for  Electron  tubes  MIL-E-1D      31  March  '58.

Description:    Gaseo`Js  Discharge  Diode,  S  Band  (Note  11)

Ratings,
in

Absol ute                       rnA
Maximum:

Minimum:

Test  conditions:      0          250

Ccithode:    Filomentory  Type.
Dimensions:     Per  Outline  Drciwing  (Fig.1)
Base:    Per  Outline  Drawing  (Fig.1)
Mounting  Position:    Any

Ref.  Para.     Test

Qual i f icat io n:

4.5                       Holding  period:

4.9.18.I.10    Carton  Drop:

4.9.20.3            *Vibtcltion:

4.10.5.I            Filament  voltage:

.13.2               Tube  voltage  Drop:

Conditions

Required

168  hours

No  Voltages,
Note  9.

[f=300mAdc

Note  1,2,

Excess  Noise  Ratio:      F=3300Mc.
Notes  3,4,5,10.

*Motch  (I):

*Mc,tch  (2):

`lntermittent

Life  Test

4.11.4                  Intermittent

Life  Test
End  Points
Excess  Noise  Ratio:
Note   1 I .

F = 3270 Mc.
Notes  4,6.
'b = 250  mAdc

F = 3270  Mc.
Ib = 0  mAdc

Notes  4,6.

Notes   1,3,8,9.

(One  min.  on,  two
min.  off)  Preheat
time= 2  to  3  see.

Min.                  Max.

E,..-.10Vdc

Etd80            90Vdc

Nr-I   15.05     15.45Db

VSWR                 1.15:I

VSWR                 1.15:I

2500               Cyc les

Nr.1    15.0       15.5Db

Note     1.    The  tube  shall  be  tested   in  the  circuit  of  Fig.  3.
Note     2.     In  the  test  circuit  of  Fig.  3,  with  a  filament  current  of  300  mAdc,

the  tube  shall  operate within  three  tries.
Note    3.    The  tube  shall  be  tested   in  total  darkness.
Note    4.    The  tube  shall  be  tested   in  a  tube  mount  as   specif ied   in  Figure

I        'lif

2,  or  equivalent,  terminated  by  a  matched  RG-49/U  termination
having  a  VSWR  no  greater  than   1.01 :I,  such  as  Hewlett-Pcickord
S.914A,  or  equivalent.
Excess  Noise  Ratio  Measurement  tests  shal.I  be  made  using  the
circuit  of  block  diagram  Fig.  4,  or  equivalent.

e     5.    The  frequency  specified   is  that  of  the  Local  Oscillator.
e     6.    The  frequency  specif ied   ls  that  of  the  Signcil  Generator.
e     7.    Excess  noise  ratio  should  be  measured  by  comparison  with  on

approved  standcird.

Note     8.    The  tube  shcill  be  tested  at  an  ambient  temperature  of  +85°C.
Note     9.     Intermittent  life  test  end  points  shall  apply.
Note|0.=h,eoFoxgc;±|;;s;h:::'i:|rs-'t}:sedf;::::vde':|9cbtraosnTer:'peroture.

Note   11.    The  noise  frequencies  generated  by  this  tube  cover  a  broad
band  of  frequencies.  This  bandwidth  is   limited  only  by  the
type  of  mount  used.  This  tube  is  normally  used  with  a  mount
in  RG-48/U  wave  guide,  at  a  10  degree  angle  in  the  E  plane.
Other  wave  guide  sizes  may  be  used  with  properly  odoptod
mo|'nts,

- L2\\M
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loNIZATION  GAUGES

The  data  presented  in  this  section  is  printed  on  either  a  pink  or  white

sheet.

A  pink  data  sheet  signifies  provisioncil  information.

A while data  sheet  signlifies  permanent information.

For  turiher  technical  information  wr.Ite  to:

Applications  Engiineering  Department

CENTRAL   ELECTRONIC  MANUFACTURERS
2  RICHWOOD  PLACE,  DENVILLE,  N.  J.

A  Division  of  Nuclear  Corporation  Of  America



10NIZATloN
GAUGE  TUBE

TYPE

GEM-75

IOI`IIZATIOI`I  GAUGE  TUE)E
D E S C R I PT I O N
The CEM-75 is a burn out proof version of the  Bayard-

Alpert design. It is capable of vacuum  measurement in

the range of  10-4 to  10"  millimeters of mercury. The

burn  out  proof  filament,  incorporated  in  the  CEM-75,

makes it desirob]e for use in systems that are repeated-

ly opened to air.

S P I C I F I C AT I a N S
PHYSICAL:

LENGTH  (Max.)

BULB DIAMETER  (Max.)

TUBULATION  O.D.

F[LAMENT ........ thorium  oxide coated  iridium  ribbon

ELECTRICAL:

FILAMENT VOLTAGE .....

FILAMENT  CURRENT .....

GRID VOLTAGE

COLLECTOR VOLTAGE

GRID DEGASSING:

VOLTAGE

CURRENT

3-5 VOLTS AC

4-6 AMPS AC

+ 150 VOLTS
-30 VOLTS

7.5-8 VOLTS AC

10-11  AMPS AC

SENSITIVITY (NITROGEN)

loo microamps  per micron  @  10ma  grid  current or
10 microamps per micron  per rna grid current

SPECIAL    GAUGES
Our engineering staff is ovai]able to design and custom-
produce  specialized  ionization  gauges  to  meet  your
pclrticular operciting  requirements.



IONIZATION
GAUGE
TUBE

TYPE
CEIVI-75
I,

CEM-75
The  :==-.-:-,-i;-==  is  available  with  three  different
types of tubulation that are designated by the
letter following the gauge type.

CEM-75N (NONEX GLASS)
CEM-75P  (PYREX GLASS)

CEM-75K  (KOVAR TUBING)

The  standard  tubulation  size  is  %  inches  in
diameter but price and delivery on special sizes
will be quoted on request.

loo    150  ZOO   250  BOO
GRID VOLTAGE

PRESSURE ± I  X  10-4 mm Hg
COLLECTOR VOLTAGE --30 V.
GRID CURRENT ± 10 rna

)

I

I

I

02 4 6 810
GRID CURRENT
IN MILLIAMPS.

PRESSURE ± 1  X  10-4 mm Hg
COLLECTOR VOLTAGE ± -30 V.
GRID VOLTAGE ± + 150 V.

0        -25      -50    -75     -loo
COLLECTOR VOLTAGE

PRESSURE ± 5 X  10-5 mm Hg
GRID VOLTAGE ± 150 V.
GRID CURRENT ± 10 rna



MISCE,LLANEOUS  &   ACCESSORIES

The  data  presented  in  this  seclton  is  printed  on  either  a  pink  or  white

sheet.

A  pink  data  sheet  signiifies  provisional  information.

A while data  sheet signiifies  permanent information.

For  further  technical  information  write  toe

Applications  Engiineering  Department

CENTRAL   ELECTRONIC  MANUFACTURERS
2  RICHWOOD  PLACE,  DENVILLE,  N.  J.

A  Division  of  Nuclear  Corporation  of  America



Issued  8/60

VACUUM   SWITCH

-:.:+Iqu?

'
*

I

I

.09'±±3i

Maximum  Voltage

Maximum  Current  at   10  Mcs.

Ambient  Temperature

Metal   Finish

£ D,A.

5000  Volts

3  Amperos

|25°  C  ,Max.

Cadmium   Plated

DC  resistance  between  arms   1  and  2  with  a  closed  force  of  3  inch

ounces  or  more  does  not  exceed  .02 ohms

DC  resistance  between  arms   1  and  3  with  a  closed  force  of  3  inch

ounces  or  more  doe:  not  exceed  .02  ohms

Torque  needed  to  open  arms   1   and  2  by  moving  arm   1:  4  inch  ounces

±   I   inch  ounce

Torque  needed  to  open  arms   I  and  2  by  moving  arm  3:  does  not  exceed

8  inch  ounces

This  switch  will   withstand   15G  when  properly  mounted
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