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L
TUBE TYPE DESCRIPTION CHARACTERISTICS
Filament Interelectrode Capacitances
MU
E‘ Volts I‘ Amps. Cgpuuf Cpkuuf Cakuuf
7C25 | Forced air cooled triode, for industrial and communication applications..........c.ccccceuvevenncen. 11 29 25 13.2 1.7 14.5
5680 | Forced air cooled triode, for communication use as an oscillator, amplifier, or modulator.... | 13 36 25 12 1.8 15
5736 Forced air cooled mo.de for. com.mumcch?n un.d industrial use as oscillator, amplifier, or 6 60 22 16 0.8 19
modulator. Integral air cooling fins for high overload protection.........cccccoeiiiiiiiiiiciiiinenn.
5996 | Forced air cooled triode specifically designed for industrial applications..........ccccoeiiieine. 13 36 25 12 157 14.5
6009 | Water cooled triode, integral water jacket version of 5996.........ccccccivvieviiiiieeciierieneeiieeieeneenns 13 36 25 12 1.4 14.5
6366 Fol:c?d air cooled triode for lnd}:smal and cor‘nmunlcahons applications; features a high n 29 25 13 1.7 145
efficiency low pressure drop FAIGON imsssoussiiusssssssssomssesssssonsnsssissyissssmmss i s aersss ssveassosions
6367 | Forced air cooled triode, similar to 6366 but allowing higher input power...........cccccceinnn. 13 36 25 14.7 17 14.5
6399 | Water cooled triode, integral water jacket version of 6366.............ccoooiviiiieiviiiieiiiiieeieenens 11 29 25 11.5 L 13.8
6400 | Water cooled, integral water jacket version of 6367........ccccoiiuiiiiiiiiiiiiiiiiicieecee e 13 36 25 13.4 1.8 15.0
6623 ::;?ue;iorulr cooled triode, similar to 5736, but features a high efficiency low pressure drop 6 50 22 16 1.0 19
7012 ::r::::dj:'mcrocled triode for industrial and communication use as an oscillator, amplifier, 15 36 25 142 1.9 16.3\"/
7545/XD45::zr::"e:d:I:"::>oled triode for industrial and communication use as an oscillator, amplifier, 10 120 30 19 2.5 23.5

POWER TUBES

TUBE TYPE DESCRIPTION CHARACTERISTICS
Filament Ampli- Interelectrode Capacitances
Voltage Curlrem ﬁ;::'l::' Input Output Grid
+ ¢ uuf uuf plate uuf
4C27 . g . o
Forced air cooled triodes designed for pulsed application.
:ggg Oxide coated, unipotential cathode:........... @ &3 23 10:0 20 Ly
Forced air cooled or water cooled triode specifically de-
XD5 signed for high voltage pulse operation......ccccoouiiiiiiiiiiiinn. " 38 e L L8 129
Forced air cooled triode specifically designed for high
73 voltdge pulseé operation ..cussessyseamsssesmasmeisiie n g & 129 14 120
Forced air cooled triode specifically designed for high
5680 voltage pulse operation .....ccccoceviiniiniiiiiiniiniec 13 36 25 15.0 1.8 12.0
Forced air cooled triode specifically designed for high g
7012 voltage pulse operation. ..............cccccoevevvevieereceiecier e L 4 23 1633 1.9 Fe3
&/
Forced air cooled triode specifically designed for high
7545/xo4svo|tuge pulse operation.....ususisnisiisssssssssais = = 25 12 2.5 235
Forced air cooled tetrode, equipotential cathode, for use
6544 in pulse modulator service............oooouiiiiiiioiiiiiiiiiiiies 5 &0 %0 230 40 49
Water cooled tetrode, unipotential matrix cathode for
XD-32 use in pulse modulator service Tentative specifications. S . — . i =




General Specifications

el I
= =
MAXIMUM RATINGS TYPICAL OPERATING CONDITIONS r
Plate Plate Grid Power Plate Max. Plate Grid Plate |  Grid ADF::,E:X' Power =
Voltage Current Current Input Dissipation Freq. Voltage Voltage |Current] Current P g Output
E,vde | I, Ade | I Ade | Kw Kw Mc/s | E vde | E vde |l Ade| 1 Adc o Kw a E
5000 1.3 0.150 7 2.5 30 4500 —500 1.2 0.100 110 3.1 i ¥
6000 2.0 0.200 12 2.5 30 6000 —800 1.4 0.160 225 6
5000 1.4 0.500 5 2.5 60 5000 —850 1.0 0.210 250 4.
6000 2.0 0.200 12 2.5 30 6000 —800 1.4 0.160 225 6
6000 2.0 0.200 12 6.0 30 6000 —800 1.4 0.160 225 6
5500 1.3 0.150 7 3.0 30 5000 —600 1.2 0.130 160 4
6200 2.0 0.200 12 3.0 30 6000 —800 1.4 0.160 225 6
6200 1.3 0.150 7 5.0 30 5000 —600 1.2 0.130 160 4
9200 2.0 0.200 18 6.0 30 9000 —800 2.0 0.150 225 12
5000 1.4 0.500 ) 2.5 60 5000 —850 1.0 0.210 250 4.1
PR
LY
5000 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 —1000 3.0 0.300 350 18.0
MAXIMUM RATINGS TYPICAL OPERATING CONDITIONS
Plate | Duty Grid Grid Pulse |Peak Plate Peak Peak Anode] Plate Freq. Plate Grid Plate Grid Peak
Voltage| Cycle | Voltage | Current | Width | Current Cathode Voltage Dissipation | Mc/s | Voltage Voltage | Current| Current Power Notes
Kv dc E Vdc |‘ Adc us Adc Current Adc Kv Kw E Kvde E‘ Vdc Ib Adc | | Adc | Output Kw
4.2 Kv tp 0.5 u sec.,
7.5 | .0012 | — 750 — 2 2.0 2.7 8.0 0.150 750 peak —700 PRR 9300 pps 6.5
Mount vertically. 75 cfm for
35 .030 | —5000 | 0.150 | 90 30 45 40 1.5 30 —1500 | 0.25 0.003 | 750 Kw | 1.5 Kw diss. Mounting sock
et available from Central.
—750
17.5 | .005 | —2000 | 0.010 | 90 16 25 20 1.2 15 (during | 0.16 .0012 60Kw | 75 cfm for 1.2 Kw diss,|
pulse)
—750 "
7 5 ]
17.5 | 030 | —5000 |0.150 | 90 25 35 20 1.2 185 |(duiing | 020 | oionm | g0 |73, fee 12 K dis
pulse) .023 duty
=750 75 cfm for 1.2 Kw diss.|
#™m17.5 | .030 | —5009 | 0.170 90 30 40 20 1.2 15.5 | (during | 0.20 0.013 90 Kw
.023 duty
pulse)
[ —600
25 .030 |—5000 | 0.300 90 130 200 30 6.0 15.5 | (during | 0.57 0.06 390 Kw | 200 cfm for 6 Kw diss.
pulse)
150 cfm for 1 Kw diss|
20 .0015| —600 | 0.030 6 70 80 25 1.0 18 —500 0.100 | 0.008 | 1000 Kw ot 0.8 water
Requires & gpm for 44
65 .01 —2500 3.5 25 750 1310 65 44 65 —1500 7.5 3.5 45000 Kw dissipation.
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TUBE TYPE DESCRIPTION RECTIFIER OPERATION
Heater or Filament |Maximum Peak| Plate Current Plate
Inverse Voltage| i Amps. Current
E‘ Volts I' Amps. epx Kv b Peak |b Adc
371B Thoriated tungsten filament diode for use as a rectifier ........cccccovviiiiiiiiiniiiiiiiienns 5.0 10.3 25 1.5 0.300
561 Bonded thoria filament diode for use as a rectifier or clipper diode.............ccccoco........ 1.5 15.25 33 2.7 0.860
576A Thoriated Tungsten filament diode for use as a rectifier or a clipper diode................ 5.0 14.0 25 25 0.500
Thoriated tungsten filament diode for use as a rectifier. Same rating as 371B but
517 1%’ shorter and more rugged ..........ccccoeiiieieiiieiiniceei e 20 10:3 23 S 0:300
593 Thoriated tungsten filament diode for use as a rectifier .......cccoevuevervenicecccciccecnee 5.0 10.3 25 1.5 0.300
XD-11 Thoriated tungsten diode for use as a rectifier or clipper diode 15 5% &5 25
XD-11R | Supplied forced air type XD-11R or liquid cooled type XD-T1 wcrrrrrrvrcerrreerocc z
Thoriated tungsten diode for use as a rectifier or clipper diode
XD-1
xn-1gn Supplied forced air type XD-18R or liquid cooled type XD-18 ... 10 120 40 50 15
XD-21 Thoriated tungsten filament diode for use as a rectifier or clipper diode.................... 11.5 15.3 40 2.5 0.750
6303/X-80 | Bonded thoria filament diode for use as a rectifier or clipper diode.......ccocccveuennnn.. 11.5 15.25 40 2.5 0.700

7129/XD-1 | Special thoria tungsten filament diode for use as rectifier or clipper diode. Can be

7130/XD-1 | supplied forced air type 7129, or liquid cooled type 7130.......ccceeviievuirinueieciinnannne 13 36 40 15 3
7131/XD-2 | Special thoria tungsten filament diode for use as rectifier or clipper diode. Can be 13 36 40 15 3
7132/XD-2 | supplied forced air type 7131, or liquid cooled type 7132........ccccceeviivuicivuiciencennnene
7133/XD-3 | Special thoria tungsten filament diode for use as rectifier or clipper diode. Can 13 36 80 15 3
7134/XD-3 | be supplied forced air type 7133, or liquid cooled type 7134............c..ccoevvvrnnnnnn.
Special thoria tungsten filament diode for use as rectifier or clipper diode. Similar
7135/XD-6 to XD-3 except special cooling jacket for use with fluids other than water.................. = — o= 13 8
XD-27 Low impedance thoriated tungsten diode for use as a rectifier or clipper diode
XD-27R Supplied forced air type XD-27R or liquid cooled type XD-27 ... 13 36 30 15 3
XD-28 Thoriated tungsten filament diode for use as a rectifier or clipper diode.................. 11,5 153 33 2.7 0.900
XD-47 Thoriated tungsten diode for rectifier operation ............ccccccciieiieeineinienieeieiciesieeaecens 7.5 24 32 8 1
XD-49 Low impedance thoriated tungsten diode for use as a rectifier or clipper diode 15 36 25 25 7
XD-49R Supplied forced air type XD-49R or liquid cooled type XD-49 ...
XD-31 Forced air diode, unipotential oxide coated cathode for rectifier or clipper service .. 6 65 17 g7 0.7
Water cooled diode, woven thoriated tungsten filament, for rectifier or clipper
XD-53 D=L 2oL SRR 10 120 40 60 20
Forced air cooled diode, thoriated tungsten bifilar helix cathode, for rectifier or
XD-56 shunt diode service ... 13 36 25 30 6
Forced air cooled diode, thoriated tungsten bifilar helix cathode, for use in
7030 rectifier or clipper service ... 13 36 25 20 6




General Specifications

CLIPPER DIODE OPERATION

Heater or Filament

Maximum Peak| Plate Current Plate Plate Current
Inverse Voltage| | Amps. Current i Amps. Not
E Volts | 1 Amps. epx Kv b peak I, Ade brms o
5.0 10.3 = . _ Tube must be vertically mounted with adequate space allowed for venti-
: : - lation. Anode temp. not to exceed 800°C.
Tube must be mounted vertically with base down. Maximum anode tem-
1.3 1525 s3 a0 - 123 perature 800°C. Anode dissipation 450 watts.
Tube must be vertically mounted with adequate air space allowed for
34 13,0 25 1290 . G800 ventilation. Anode temp. not to exceed 800°C.
5.0 10.3 _ = . = Tube must be vertically mounted with adequate space allowed for ventila-
d : tion. Anode temp. not to exceed 800°C.
5.0 10.3 . o . Tube must be vertically mounted with adequate space allowed for venti-
: : - lation. Anode temp. not to exceed 800°C.
Mount tube vertically—water cooled 4 gpm for 6.5 Kw dissipation—air
162 a2 65 160 - 8 cooled 190 cfm for 3 Kw dissipation.
Mount tube vertically—200 cfm at 1.0 water for 6 Kw dissipation
1.0 125 40 300 Bl 15 Water cooled 6 gpm for 15 Kw dissipation.
Tube must be mounted vertically with base down. Maximum anode
L2528 1355 22 = - 1.30 temperature 800°C. Anode dissipation 550 watts.
Tube must be mounted vertically with base down. Maximum anode
122 15:5 a o - 1% temperature 800°C. Anode dissipation 550 watts.
Mount tube vertically. Water cooled 3 gpm for 5 Kw dissipation. Air
145 % L L - J cooled 190 cfm for 3 Kw dissipation.
Mount tube vertically. Water cooled 3 gpm for 5 Kw dissipation. Air
a0 4 40 150 - 8 cooled 190 cfm for 3 Kw dissipation.
Mount tube vertically. Water cooled 3 gpm for 5 Kw dissipation. Air
142 40 &0 150 =5 6 cooled 190 cfm for 3 Kw dissipation.
Mount tube vertically. Lliquid flow dependent on coolant selected. Con-
145 40 80 150 - 6 sult factory. Specially designed for oil type coolants.
Mount tube vertically. Water cooled 3 gpm for 5 Kw dissipation. Air
4o 40 0 G = S cooled 190 cfm for 3 Kw dissipation.
Tube must be mounted vertically with base down. Maximum anode
2 o il 0 B 130 temperature 800°C. Anode dissipation 550 watts.
- - _ o - o Tube must be mounted vertically with base down. Maximum anode
temperature 800°C. Anode dissipation 550 watts.
Mount tube vertically—water cooled 4 gpm for 6.5 Kw dissipation—air
16.2 3 23 160 - 8 cooled 190 cfm for 3 Kw dissipation.
[ 6.5 15 20 b 1.5 Mount tube in any position. Cooling 50 c¢fm 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 07 - 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.
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10° E PLANE REPLACEMENT GAS NOISE TUBES

Central EIA Frequency Class of Fil. Anode Tube Excess
Type No. Number Band Operation Current Current v;':::e N;';e Notes SO urces
CNT-S15A-1 — 2.6-3.95 Kmc|D.C. and A.C. 300 250 85 153 For RG 48/U Waveguide
CNT-S15D-1 6358 2.6-3.95 Kmc D.C. 300 250 80 153 | For RG 48/U Waveguide
CNT-S15P-1 - 2.6-3.95 Kmc Pulse 0 250 90 153 | For RG 48/U Waveguide
CNT-S18A-1 = 2.6-3.95 Kme|D.C. and A.C. 300 250 170 18.0 | For RG 48/U Waveguide
CNT-S18D-1 — 2.6-3.95 Kmc D.C. 300 250 165 18.0 | For RG 48/U Waveguide
CNT-S18P-1 - 2.6-3.95 Kmc Pulse 0 250 190* 18.0 | For RG 48/U Waveguide
CNT-C15A-1 — 3.95-5.85 Kmc|D.C. and A.C. 170 250 75 15.3 For RG 49/U Waveguide
CNT-C15D-1 6356 3.95-5.85 Kmc D.C. 170 250 70 15.3 For RG 49/U Waveguide
CNT-C15P-1 — 3.95-5.85 Kmc Pulse 0 250 80 153 For RG 49/U Waveguide
CNT-C18A-1 — 3.95-5.85 Kmc|D.C. and A.C. 170 250 120 18.0 For RG 49/U Waveguide
CNT-C18D-1 — 3.95-5.85 Kme D:.C. 170 250 110 18.0 For RG 49/U Waveguide
CNT-C18P-1 — 3.95-5.85 Kmc Pulse 0 250 130 18.0 For RG 49/U Waveguide
This group is also recommended for use with RG50/U waveguide over the frequency range 5.85—8.20 Kmc.
CNT-X15D-1 — 8.2-12.4 Kmc D.C. 170 200 60 153 For RG 52/U Waveguide
CNT-X15D-2 — 8.2-12.4 Kmce D.C. 170 200 85 15.3 For RG 52/U Waveguide
CNT-X15D-3 6357 8.2-12.4 Kmc D.C. 170 200 85 153 For RG 52/U Waveguide
CNT-X15D-4 - 7.0-10.0 Kmc D.C. 170 200 70 15.3 For RG 51/U Waveguide
CNT-X15P-1 — 8.2-12.4 Kmc Pulse 0 200 60 15.3 For RG 52/U Waveguide
CNT-X15P-2 - 8.2-12.4 Kmc Pulse 0 200 85 15.3 For RG 52/U Waveguide
CNT-X15P-3 — 8.2-12.4 Kmc Pulse 0 200 85 15.3 For RG 52/U Waveguide
CNT-X15P-4 - 7.0-10.0 Kme Pulse 0 200 70 153 For RG 51/U Waveguide
CNT-X18D-1 — 8.2-12.4 Kmc D.C. 170 200 105 18.0 For RG 52/U Waveguide
CNT-X18D-2 6882 8.2-12.4 Kmc D.C. 170 200 145 18.0 For RG 52/U Waveguide
CNT-X18D-3 — 7.0-10.0 Kme D.C. 170 200 120 18.0 For RG 51/U Waveguide
CNT-X18P-1 - 8.2-12.4 Kmc Pulse 0 200 105 18.0 For RG 52/U Waveguide
CNT-X18P-2 — 8.2-12.4 Kmc Pulse 0 200 120 18.0 For RG 52/U Waveguide
CNT-X18P-3 = 7.0-10.0 Kmc Pulse 0 200 145 18.0 For RG 51/U Waveguide
CNT-Kul5D-1 6684 12.4-18.0 Kmc D.C. 170 200 70 153 For RG-91/U Waveguide
CNT-Kul5P-1 — 12.4-18.0 Kmc Pulse 0 200 75 15.3 For RG-21/U Waveguide
CNT-Kul8D-1 - 12.4-18.0 Kmc D.C. 170 200 110 18.0 For RG-91/U Waveguide
CNT-Kul8P-1 = 12.4-18.0 Kmc Pulse 0 200 115 18.0 For RG-91/U Waveguide
90° H PLANE REPLACEMENT GAS NOISE TUBES
CNT-L15A-1 - 1.12-1.70 Kmz| D.C. & A.C. 300 250 75 153 For RG 69/U Waveguide
CNT-L15D-1 6881 1.12-1.70 Kmc D.C. 300 250 65 15.3 For RG 69/U Waveguide
CNT-L15P-1 (= 1.12-1.70 Kmc Pulse 0 250* 75% 15.3 Fer RG 69/U Waveguide
CNT-L18A-1 7101 1.12-1.70 Kmc| D.C. & A.C. 300 250 130 18.0 For RG 69/U Waveguide
CNT-L18D-1 = 1.12-1.70 Kmc D:C. 300 250 140 18.0 Fer RG 69/U Waveguide
CNT-L18P-1 — 1.12-1.70 Kmc Pulse 0 250* 140 18.0 Fer RG 69/U Waveguide
CNT-S15A-2 6782 2.6-3.95 Kmc | D.C. & A.C. 1790 250 45 153 For RG 48/U Waveguide
CNT-S15P-2 — 2.6-3.95 Kmc Pulse 0 250 50 15.3 For RG 48/U Waveguide
CNT-S18A-2 - 2.6-3.95 Kme | D.C. & A.C. 170 250 80 18.0 For RG 48/U Waveguide
CNT-$18P-2 — 2.4-3.95 Kmc Pulse 0 250 85 18.0 F~r RG 48/U Waveguide
90° E PLANE REPLACEMENT GAS NOISE TUBES
CNT-S15P-3 - 2700-2900 [D.C. & Pulse | 6.3-1.25A 75 30 15.3 |Requires Holder CNM-S90 E-1
CNT-S18P-3 — 2700-2900 |D.C. & Pulse | 6.3-1.25A 75 40 18.0 |Requires Holder CNM-S90 E-1
CNT-S18P-4 — 3300-3700 |D.C. & Pulse | 6.3-1.25A 150 30 18.0 | Requires Holder CNM-590 E-2
GAS NOISE TUBE MOUNTS
3 Insert Tube Characteristics
Noise Tube Description
e ’ T Pl T
CNM-S90E-1 . ;%g_;;g;e,a‘c”de CNT-S18P-3 18.0 75 30
CNM-S90E-2 e ;gég_;’;g;eﬂ:"de CNT-S18P-4 18.0 150 30
CNM-VHF-1 %'’ Coax 400-450 Mc CNT-X15P-3 15.3 100 80
CNM-VHF-2 3" Coax 400-450 Mc CNT-X18D-1 18.0 100 80
CNM-UHF-1 %'’ Coax 1200-1400 Mc CNT-X18D-1 18.0 100 80
CNM-XT0E-1 R e odeg oM | enmxasDa 153 200 60
CNM-X10E-2 RG.5 'S/ig;gog";‘zgm Me CNT-X15D-4 15.3 200 60
GAS NOISE SOURCES

Central Frequency Excess Anode Anode Notes

Type Band Mc Noise Db Current Voltage
CNS-Coax-1 1000-2000 18.0 50 175 7" Coax—Double Ended
CNS-Coax-2 2000-4000 18.0 85 135 %'' Coax—Double Ended
CNS-Coax-4 2000-4000 153 40 60 %'’ Coax—Double Ended
CNS-X90E-1 8500-9600 13.0* 100 50 RG 52/U Double Ended
CMS-X90E-2 8500-9600 18.0 100 50 RG 52/U Single Ended
CNS-X90E-3 7500-8600 13.0* 100 40 RG 51/U Double Ended
CNS-Ku90E-1 16000-17000 18.0 50 60 RG 91/U Single Ended
CNS-X20E-1 8500-9600 14.8 100 95 RG 52/U 20° Spec. Flanges
CNS-X20E-Z 8500-9600 14.8 100 95 RG 52/U 20° Spec. Flanges

* Tentative data




Tubes

D Description Fegun | vawee | femwensy | T [T
1823 Cell type, 1 disk fixed tuned L — 900-120 1000 450
6906 Phase control C " 5650 5

5865/CEM 148| Band pass fixed tuned c 5650 300
IB63A Band pass fixed tuned X 9000 200

CEM 306 6334 which mates to RG 51/U guide ‘:r‘x y 2C00 250
6232 IB63A which mates with RG 51/U ' Bty T .: 84909578 9000 250
6334 Dual IB63A 1.4 8490-9578 9000 200
6795 A physically shorter IB63A X 1.9 8490-9578 9000 200

CEM 147 Band pass fixed tuned Ku 1.9 15000-17000 16000 90

6560/CEM 35 | Dual TR Ku 1.4 15000-17000 16000 100

™

DESCRIPTION

lonization gauge tube VG1A is a triode that utilizes positive
jon 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 108 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" O. D. open tubulation

VGIA/3 — 1/2” O. D. open tubulation

VGIA/4 — 3/8"” O. D. open tubulation
Sensitivity under normal conditions — approximately 100
microamperes per micron of gas pressure. Jones plugs (4
or 6 prong) are available to your specifications.

TYPICAL CHARACTERISTICS

E, = —25V E, = 120V
Ef=30—7.5V |, =3.5—5a

ly = 5.0 ma
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.




Precision glass lathes under the skillful
direction of trained operators form the

glass envelope to seal

assembly.

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.

in the tube

NUCOR® Tt
PRODUCTION FACILITIES

Modern and well equipped machine shops, white rooms
b4

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

.



POWER TRIODES

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

A pink data sheet signifies provisional information.

A white data sheet signifies permanent information.

For further technical information write to:

Applications Engineering Department

CENTRAL ELECTRONIC MANUFACTURERS

2 RICHWOOD PLACE, DENVILLE, N. J.

A Division of Nuclear Corporation of America

S10014L ¥IMOd
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SERVICE NOTES PERTAINING TO POWER TUBES

GENERAL
Power tubes are used:

1) to transform uni-directional current to radio-
frequency current (generator or oscillator);

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 as 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 cathode; 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 to these
requirements makes Central Electronic's tubes
outstanding in performance and reliability.

The purpose of this presentation is to disclose
general application and rating information on Power
Tubes supplementing that contained in the in-
dividual data sheets for each tube type.

TUBE CHARACTERISTICS

In the design of equipment employing tubes, it must
be bome in mind that the characteristics given in the
data sheets are average characteristics and some
variation either side of this average must 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 should
be designed to perform satisfactorily throughout the
full range of tube characteristic variation.

Ill. CATHODES

Thermionic cathodes commonly used in power tubes
are classified as 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 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 as a heater, usually tungsten,
enclosed in a thin metal sleeve coated externally
with an electron emitter similar 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 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
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 5% below the nominal voltage.

DIVISION OF NUCLEAR CORPORATION OF AMERICA




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 cathodes are used in
lower anode voltage 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. Coated filaments are
operated 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 as 5% 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 output, it is advan-
tageous to use indirectly heated cathode type tubes.

It is desirable and frequently necessary to apply 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 same heater power.

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 maximum rating will be exceeded in
utilizing any other maximum rating.

2) Maximum Anode 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
emissivity of the anode materia | and the heat
transmission properties of the envelope sur-
rounding the anode. Graphite, which is frequently
used in radiation cooled tubes, approaches the
radiation properties of a black body. It operates
at a much lower temperature than a bright metal
anode of the same surface area with the same
received heat energy. Graphite also has the ad-
vantage of being rigid and 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 can 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 eliminates electrolysis,

water purification, power losses through the

cooling water column, and insulating hose reels

and tubing associated with water-cooled tubes.

However, in air gooling, filters are required to

keep the spaces between radiator fins from L
clogging with dust.



Forced-air cooled tubes may be of external
anode construction surrounded by a multi-finned
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. |t 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 air 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 data
sheets must be adhered to.

c) Water Cooling

Water cooled tube anodes are surrounded by a
water jacket. Through this thin annular space
water flows at high velocity. The poor thermal
conductivity of water dictates that a rapid
flow rather than a large quantity of water
around the anode is required for efficient
cooling.

Scale formation must be eliminated as it is a
poor heat conductor and its rough surface in-
hibits smooth water flow over the anode,
creating pockets where localized boiling can be
damaging.

In the data sheets a minimum water flow is speci-

fied. This is an absolute minimum and must not be

decreased, regardless of anode dissipation. 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 decreased although dissipation
is lowered. In forced-air cooled tubes the air flow

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

3) Maximum Anode Voltage

If a perfect vacuum were attainable, 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 most power
tubes, no insulators 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, and this
largely determines the maximum anode voltage.

In addition, the magnitude of the anode and filament lead
radio-frequency charging current may be sufficient to
cause heating of the glass adjacent 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

It 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 at saturation current values.

The thoriated tungsten filament or oxide coated
emitter cannot 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 saturation
current referred to above is the emission current
from the electron source (i.e.: the filament or
cathode), and is the sum of the instantaneous grid
and 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 of the grid
and tube. It is therefore very important to maintain
the grid dissipation within the specified limits.

The grid, being located between the hot emitter and
anode 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 materials on it. Yet,
emission from the grid is undesirable. Special
precautions in choosing grid materials and pro-
cessing are required to keep grid emission to a
minimum.

The user usually has some warning of excessive
grid dissipation prior to imminent trouble. Due to

ISSUED 6-60

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

6) Maximum Frequency Rating

The Maximum Frequency Rating given in the data
sheets for individual tubes apply only when the
tube is operated at frequencies lower than the
specified maximum frequency. As the frequency is
increased, the radio-frequency currents, dielectric
losses, 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., increase. Over-
heating of these can be detected by a change in
color at the glass-to-metal seals. A change in
color from that normally existing on a non-
operating tube is a danger sign.

PRINTED IN U.S. A,




CENTRAL ELECTRONIC -

MANUFACTURERS

p— DENVILLE. NEW JERSEY PLATE DISSIPATION
—2.5KW

POWER TRIODE

DESCRIPTION

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.

A~
SPECIFICATIONS

ELECTRICAL:

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

E, — 3,000 Volts, 1, — 0.200 Amps.
Interelectrode Capacitances

Grid-Plate ............. ... ... .... 13.2 puf
Grid-Filament ... ... .. ... ... ... 14.5 ppf
Plate-Filament ..................... 1.7 puf

PHYSICAL:

Mounting Position —
Vertical, Anode Down
Type of Cooling — Forced Air
Maximum Incoming Air Temperature ....45°C

Required Air Flow on Anode

Plate Dissipation (Kilowatts) 2.5 2.0 1.5
Air Flow—Cubic Feet per min. 150 120 90
Pressure — Inches Water 25 16 09
Maximum Glass Temperature ......... 150°C
P Net Weight, Approximate......... 5 pounds

DIVISION OF NUCLEAR CORPORATION OF AMERICA
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MAXIMUM RATINGS AND TYPICAL )
OPERATING CONDITIONS

FOR MAXIMUM FREQUENCY OF 50 MEGACYCLES

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

MAXIMUM RATINGS
DC Plafte Voltage «:.semimsisninias eninsitinios d@s igiBiChiNiSs i0i0ses ui@sd6 s0 RN 5,000 Volts
DE Grid Volfage wisusnissnm:mims cninsEaimi@enEsimiEiHHia: i I8 i gaiRiErioigs —1,500 Volts
DC Plate Current .. ... ... e 1.3 Amperes
DC Grid CUrrent .. ...t e e 0.150 Amperes
Plate InPUE .. s eiemimems rmsoe b dhinsdoiaiasiassmiNini INIGFa0EBIREUEEIRS @IS 6.5 Kilowatts
Plate Dissipafion s:.cs:simsimimias sas e simisiime i 0igiBaini0sN@BimianiQsEs i8i0sn 2.5 Kilowatts

TYPICAL OPERATION
DC Plate Voltage ...................... 4,000 4,500 5,000 Volts
DC Grid Voltage ...................... —400 —500 —600 Volts
Peak R-F Grid Voltage .................. 1,000 1,150 1,300 Volts
DC Plate Current .ws:oswsnwsmsmemenssnsme 1.0 1.2 1.2 Amperes
DC Grid Current .............cooouin... 0.08 0.1 0.13 Amperes
Driving Power, Approx. ................. 80 110 160 Watts
Power Quitput’ s:usasiwimsaniosns isiwsms 2.5 3.1 4.0 Kilowatts

A 4

PLATE-MODULATED RADIO-FREQUENCY POWER AMPLIFIER --

CLASS C TELEPHONY
(Carrier conditions per tube use with a maximum modulator factor of 1.0)

MAXIMUM RATINGS
DC Plate Voltage ... ...t 4,000 Volts
DC Grid Voltage .. ... —1,500 Volts
DC Plate Current ... ... .. e 1.0 Amperes
DC 'Grid Current :usiwimirvininineiniss c0iErRNE 180540580 S AR RNEHIERISET 3 0.15 Amperes
Plate Input ... 4.0 Kilowatts
Plate Dissipation .. ... ... .. ...t 1.6 Kilowatts

TYPICAL OPERATION
DC Plate Voltage o s s s 555086 5 5565508050 omims oo o nsmniosmesosms sssesms sassmesmse 3,500 Volts
DC Grid 'VollGge :w:imim: sasmipeinios o memas 55806 s o ms 06 s 05 E s dnsssdidensa —500 Volts
Peak R-F Grid Voltage . ...... ... 1,000 Volts
DC Plate Current . ... ... 0.825 Amperes
DC Grid CUNMEIMY o 5556555 555 555506 95555555 2o wimr v msm o0 so0 o050 152 oot ot o 10 2 ko 1o 0 0.110 Amperes
Driving POWET, APPrOXy w s s v ¢ 550605 5050688556655 8555555 §5 58505 Famn st e s ommmensms ome 100 Watts §

Power OUIpUL .o 2 Kilowatts
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CENTRAL ELECTRONIC

TYPE
MANUFACTURERS

DENVILLE, NEW JERSEY PLATE DISSIPATION

“. ’ —2.5KW

POWER TRIODE

DESCRIPTION

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.

P, SPECIFICATIONS
ELECTRICAL:

Filament Voltage ................. 13.0 Volts
Filament Current ................. 36 Amperes
Filament Starting Current ......... 72 Amperes
Filament Cold Resistance ......... 0.040 ohms
Amplification Factor . s sws.i6 sasms smamons 25

E.— —200V, 1, =0.2A
Interelectrode Capacitances

Grid-Plate ....................... 12.0 lu,u.f
Grid=Filament s esessesmpmmsns a4 15.0 puf
Plate-Filament .................... 1.8 ppuf

PHYSICAL:

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

Air Temperature ................. 45°C
Required Air Flow on Anode Plate Dissipation
(Kilowatts) ............. 25 20 1.5
Air Flow — Cubic
Feet Per Min. .......... 150 120 90
Pressure — Inches
Water ................ 25 1.6 09
Maximum Glass Temperature ......... 150°C
Net Weight, Approximate .......... 5% Pounds

DIVISION OF NUCLEAR CORPORATION OF AMERICA




MAXIMUM RATINGS AND TYPICAL
OPERATING CONDITIONS

AUDIO-FREQUENCY POWER
AMPLIFIER AND MODULATOR --
CLASS B

MAXIMUM RATINGS, ABSOLUTE VALUES

DC Plate Voltage :::csuswmmmenisnsnyssssnsmms 6,000 Volts
Maximum Signal DC Plate Current* .......... 2.0 Amperes
Maximum Signal Plate Input* ............. 6.0 Kilowatts
Plate: Dissipation™ .. :..isszsscrmmmemenssss 2.5 Kilowatts

TYPICAL OPERATION

(Unless otherwise specified, values are for two tubes)

DC Plate Voltage ................oovviunnn.. 5,000 Volts
DC Grid Voltage ..:-:::u««iswmwmnssssvsusan —150 Volts
Peak A-F Grid-to-Grid Voltage ............... 1,260 Volts
Zero Signal DC Plate Current .............. 0.4 Amperes
Maximum Signal DC Plate Current .......... 2.25 Amperes
Effective Load Resistance, Plate to Plate . ... ... 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.

RADIO-FREQUENCY POWER
AMPLIFIER -- CLASS B

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

MAXIMUM RATINGS, ABSOLUTE VALUES

DE Plate Voltage :::xsmwmorssssyssessssmmes 6,000 Volts
DC Plate CurfenY ... :sissvanmvsvssssssarans 1.5 Amperes
Plate Input ......... ... . .....ciiiiuan... 3.75 Kilowatts
Plate Dissipation .......................... 2.5 Kilowatts
TYPICAL OPERATION
DC Plate Voltage :.:::srsvwmvssisnssssansans 6,000 Volts
DC Grid Voltage .......................... —160 Volts
Peak R-F Grid Voltage ....................... 300 Volts
DC Plate’ Current .::::::00 5 mamamassssasa 0.56 Amperes
DC Grid Current, Approximate ............ 0.0 Amperes
Driving Power, Approximate** .. .. ............ 47 Watts
Power Output, Approximate ................. 1 Kilowatt

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

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

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

MAXIMUM RATINGS, ABSOLUTE VALUES

DC Plate Voltage .......................... 5,000 Volts
DC Grid Voltoge «svnscsssvsgsany mmsspogs —2,000 Volts
DC Plate CURFeNE ;. ouvcwms vnnsaass s s wosmms s 1.5 Amperes
DE Grid COrtent v asnssssassssvdosasss 0.2 Amperes
Plate Input . ... ... ... ... ... ........... 7.5 Kilowatts
Plate Dissipation ......................... 1.6 Kilowatts
TYPICAL OPERATION
DC Plate Voltage ........................... 5,000 Volts
DE! Grid Voltage ..o syiscssgsspswapmassas —800 Volts
Peak R-F Grid Voltage ..................... 1,370 Volts
DC Plate Current ........................ 0.74 Amperes
DC Grid Current, Approximate ............ 0.10 Amperes
Driving Power, Approximate ................. 130 Watts
Power Output, Approximate ............... 2.7 Kilowatts

RADIO-FREQUENCY POWER
AMPLIFIER AND OSCILLATOR

CLASS C TELEGRAPHY

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

MAXIMUM RATINGS, ABSOLUTE VALUES

DC Plate Voltage .......................... 6,000 Volts
DC Grid Voltage ......................... —2,000 Volts
DC Plate Cufrent wy:jsespsymuemansggrosggs 2.0 Amperes
DE 'Grid 'CUGENY -ossnsessiisREUEaIEEaEss 0.2 Amperes
Plate Input ... ... ... .. ... ... ........... 12 Kilowatts
Plate Dissipation . ........................ 2.5 Kilowatts
TYPICAL OPERATION
DC Plate Voltage .......................... 6,000 Volts
DC Grid Volttge :::cssssssmmmavsssasasssss —800 Volts
Peak R-F Grid Voltage ...................... 1,510 Volts
DC Plate Current ................oovninn.. 1.4 Amperes
DC Grid Current, Approximate ............ 0.16 Amperes
Driving Power, Approximate ................. 225 Watts
Power Output, Approximate ................. 6 Kilowatts

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

RADIO-FREQUENCY POWER AMPLIFIER AND

OSCILLATOR -- PULSED OPERATION

MAXIMUM RATINGS, ABSOLUTE VALUES

DC Plate Voltage ......................... 17,500 Volts
DE Grid Voltage .y:uswesesosssssspgnsoms —5,000 Volts
Peak Cathode Current ...................... 35 Amperes
Plate Dissipation + ....................... 1.2 Kilowatts
Duty Cycle .. ... . . . .030

+ Air Flow — 75 CFM

TYPICAL OPERATION

DC Plate: Voltuge: - . . swuwvmms s a5 56056 5 o s 15,500 Volts
DC Grid Voltage (during pulse) ........... ... —750 Volts
DC Plate Current ........................ 0.20 Amperes
DC Grid Current ....................... 0.013 Amperes
Duty Cycle .::commwmmmsvsasssnnnsnmmmmnsnsscnnann .023
Peak Power Qutput .............c.cvcuiannn 90 Kilowatts

MAXIMUM RATINGS vs. OPERATING FREQUENCY

Frequency ... .. ... .. ...
Percentage of Maximum rated Plate Voltage and Plate Input
Class C — Telegraphy ....................

50 Megacycles

75 Per Cent

C)
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CENTRAL
POWER
TRIODE
TYPE

MANUFACTURERS : 5736

PLATE DISSIPATION

Centra/ ELECTRONIC

DENVILLE. NEW JERSEY

POWER TRIODE

DESCRIPTION

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 dielectric 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 a thoriated-
tungsten filament connected for single-phase opera-
tion. The anode is forced-air cooled and can readily
dissipate 2.5 kw with nominal 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. Max-
imum ratings of 5.0 kv dc plate voltage and 5.0 kw
plate input apply at frequencies up to 60 mc; opera-
tion at 100 mc is permissible with plate voltage and
input reduced to 80% of maximum ratings.

A~
ELECTRICAL
Filament Voltage . . . . . . . . .. oo o 6.0 Volts
Filament Current . . . . . . . . .. v ... 60 Amps
Filament Cold Resistance . . . .. ... ... 0.016 Ohms
Amplification Factor . . . . . . ... L. 22
Interelectrode Capacitances:
Grid-Plate ¢ s s o s 05 55 g s si5 s 5@ s @ 16 puf
Grid-Filament « . . . . . . . oo 0o 19 puf
Plate-Filament . . . . . ... ... ... .... 0.8 puf
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 Radiator 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 Ibs.
**Except television ratings which require 180 cfm of cooiing air at
4 inches water static pressure.
C—
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MAXIMUM RATINGS AND TYPICAL
OPERATING CONDITIONS

(CONTINUOUS COMMERCIAL SERVICE)

AUDIO-FREQUENCY POWER
AMPLIFIER AND MODULATOR
CLASS B

MAXIMUM RATINGS, ABSOLUTE VALUES

D-C Plate Voltage 3000 volts
Maximum Signal D-C Plate Current* 1.4 amps

Maximum Signal Plate Input* 4200 watts
Plate Dissipation* 2500 watts

TYPICAL OPERATION

(Unless otherwise specified, values are for two 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 0.66 amp
Maximum Signal D-C Plate Current 2.80 amps

Effective 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

RADIO-FREQUENCY
AND POWER AMPLIFIER--CLASS B

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

MAXIMUM RATINGS, ABSOLUTE VALUES

D-C Plate Voltage 3500 volts
D-C Plate Current 1.75 amps
Plate Input 3500 watts
Plate Dissipation 2500 watts
TYPICAL OPERATION
D-C Plate Voltage 3000 volts
D-C Grid Voltage —160 volts
Peak R-F Grid Voltage 280 volts
D-C Plate Current 1.1 amps
D-C Grid Current, approx. 0.050 amp
Driving Power, approx.it 15 watts
Power Output, approx. 800 watts
RADIO-FREQUENCY

POWER AMPLIFIER -- CLASS B
Grounded-Grid, Wide-Band Television Service,
Maximum Frequency — 88 Megacycles

MAXIMUM RATINGS, ABSOLUTE VALUES

D-C Plate Voltage 3500 volts

D-C Plate Current 1.75 amps

Plate Input 4000 watts

Plate Dissipation## 2800 watts
TYPICAL OPERATION

D-C Plate Voltage 2600 volts

D-C Plate Current:

Synchronizing Level 2.32 amps
Black Level 1.47 amps

D-C Grid Voltage —160 volts
PEAK R-F GRID VOLTAGES:

Synchronizing Level 535 volts

Black Level 400 volts
D-C GRID CURRENT:

Synchronizing Level 0.430 amp

Black Level 0.136 amp
DRIVING POWER, APPROX.:

Synchronizing Level 1160 watts

Black Level 535 watts
POWER OUTPUT, APPROX. *:

Synchronizing Level 3680 watts

Black Level 1690 watts

RADIO-FREQUENCY POWER
AMPLIFIER AND OSCILLATOR
CLASS C TELEGRAPHY

Key-down conditions per tube without amplitude modulation

MAXIMUM RATINGS, ABSOLUTE VALUES

60 mc 110 mc
D-C Plate Voltage 5000 3500 volts
D-C Grid Voltage —1000 —700 volts
D-C Plate Current 1.4 1.4 amps
D-C Grid Current 0.5 0.5 amp
Plate Input 5000 3500 watts
Piate Dissipation 2500 2500 watts

TYPICAL OPERATION

60 mc 110 mc
D-C Plate Voltage 5000 3500 3500 volts
D-C Grid Voltage —850 —600 —300 volts
Peak R-F Grid Voltage 1200 940 555 volts
D-C Plate Current 1.0 1.0 1.0 amps
D-C Grid Current 0.210 0.250 0.155 amp
Driving Power, approx. 250 235 85 watts

Power Output, approx. 4100 2800 2550 watts

PLATE-MODULATED RADIO-
FREQUENCY POWER AMPLIFIER
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 3500 volts
D-C Grid Voltage —1000 volts
D-C Plate Current 1.4 amps
D-C Grid Current 0.5 amp
Plate Input 4000 watts
Plate Dissipation 1650 watts
TYPICAL OPERATION

D-C Plate Voltage 3500 volts
D-C Grid Voltage —600 volts
Peak R-F Grid Voltage 950 volts
D-C Plate Current 1.14 amps
D-C Grid Current, approx. 0.28 amp
Driving Power, approx. 270 watts
Power Ouptut, approx. 3200 watts

*Averaged over any audio-frequency cycle of sine-wave form.
TTAt crest of audio-frequency cycle with modulation factor of 1.0.
# #Requires 180 cfm of cooling air at 4 inches static pressure.
#lIncludes power transferred from driver stage.

TModulation essentially negative may be used if the positive peak of
the carrier envelope does not exceed 115% of the carrier condition.

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 to the iabulation below. All
other maximum ratings reriain as shown above. Spe-
cial attention should -e yiven to adequate ventilation
of the bulb at these frequencies. See special television
service ratings.

Percentage of Maximum Rated Plate Voltage and
Plate Input:

Frequency 60 100 200 mc
Class B i 100 85 60%
Class C Plate Modulated 100 80 50%

Class C Unmodulated 100 80 50%



CHARACTERISTIC RANGE VALUES FOREQUIPMENT DESIGN

LIMITS

CHARACTERISTIC: CONDITIONS Min. Max.
Grid Voltage e, = 1000 volts; iy, = 6 amps 360 Volts
Grid Current e, = 1000 volts; iy = 6 amps — 2.2 Amps.
Plate Voltage E. = —20 volts; I, = 0.40 amp E, 1150 1650 Volts
Plate Voltage E. = —30 volts; I, = 0.40 amp E 1370 1870 Volts
Peak Cathode Current* 10 —— Amps.
Power Output E, = 5000 volts; I, = 1.0 amp 3800 L Watts

E. = —850 volts; Ig = 0.3 amp

f = 60 megacycles

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

of operation.
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CENTRAL ELECTRONIC

MANUFACTURERS T

DENVILLE. NEW JERSEY

PLATE DISSIPATION
—3KW

POWER TRIODE

DESCRIPTION

The Nucor tube type 6366 is a forced-air-cooled,
three electrode tube, specifically designed for use as
an industrial 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.

P Full input ratings apply to 30 mc. Reduced ratings
as indicated, are applicable for useful power out-
puts extending to 50 mc.
SPECIFICATIONS
ELECTRICAL:

Filament Voltage ................... 11 Volts
Filament Current ................ 29 Amperes
Amplification Factor . .. ......... ... ... ... 25
E, = —200v, |, =02 A
Interelectrode Capacitances
Grid-Plate ... ... ... .. .. ... 13 ppf
Grid-Filament «: swswssvswens smomons 14.5 up
Plate-Filament ..................... 1.7 ppf
PHYSICAL:
Mounting Position — Vertical, Anode Down
Type of Cooling — Forced Air
Maximum Incoming Air Temperature .. ... 45°C
Required Air Flow on Anode
Plate Dissipation (Kilowatts) 3 2.4 1.8
Air Flow—Cubic Feet per min 190 125 75
Pressure — Inches Water 1.21 0.58 0.26
Maximum Glass Temperature . ........ 150°C
Net Weight, Approximate . ... ... .. 4V: pounds
N
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MAXIMUM RATINGS AND TYPICAL
OPERATING CONDITIONS

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

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

MAXIMUM RATINGS, ABSOLUTE VALUES

DC Plate Voltage ... .......ciuiinii e e e 5,500 Volts
DC Grid Yoltage . .. ..ot —1,500 Volts
DC Plate Current ... ... ..ttt 1.3 Amperes
DC Grid CUurrent . ...t e 0.15 Amperes
Plate: Input «:sssmsmsiasesmnimies s mseaioscasmiosS5insmssssnseasms 7 Kilowatts
Plate: Dissipafion ws:msssami@sm o rsiims aoims e dsiiemssssmsnessinsesdm. 3 Kilowatts
TYPICAL OPERATION
DC Plate Voltage ..................... 4,500 5,000 Volts
DC Grid Voltage :m:isiwiwssmsmins suss —500 —600 Volts
Peak R-F Grid Voltage ................. 1,100 1,300 Volts
DC' Plate CUFFENF :x:ms susmsnnicininsss 1.0 1.2 Amperes
DC Grid Current, Approximate .......... 0.12 0.13 Amperes
Driving Power, Approximate ............ 120 160 Watts
Power Output, Approximate ............. 3.0 4 Kilowatts

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

MAXIMUM RATINGS vs. OPERATING FREQUENCY
Frequency ............cciiiiiiiiia... 30 50 Megacycles
Percentage of Maximum Rated Plate
Voltage and Plate Input

Class C — Telegraphy ................. 100 75 Per Cent
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CENTRAL ELECTRONIC

TYPE
MANUFACTURERS
‘ DENVILLE NEW JERSEY PLATE DISSIPATION
—3KW

POWER TRIODE

DESCRIPTION

The Nucor tube type 6367 is a forced-air-cooled
general purpose, three electrode tube, specifically
designed for industrial and communication applica-
tions. 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
7 extending to 50 mc.

SPECIFICATIONS
ELECTRICAL:

Filament Voltage .................. 13.0 Volts
Filament Current ................. 36 Amperes
Amplification Factor,

E= =200V, I,= 0.2Ac:c:cwemsne smsams 5 25

Interelectrode Capacitances

Grid-Plate «::sisscsissaninins smimas 14.7 ppf
Grid-Filament ......... ... ... ... ... 14.5 ppf
Plate-Filament ....................... 1.7 ppf

PHYSICAL:

Mounting Position — Vertical

Type of Cooling — Forced-Air

Maximum Incoming Air Temperature ...... 45°C . ol ‘
Required Air Flow on Anode - , | | ,
Plate Dissipation (Kilowatts) .. 3 2.4 1.8 . J ‘ [ 1 ’

Air Flow — Cubic Feet Per Min. 190 125 75 F H AL
Pressure — Inches Water .. ... 1.21 0.58 0.26 '
Maximum Glass Temperature . . 150°C

Net Weight Approximate ....... 4% Pounds
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MAXIMUM RATINGS AND TYPICAL
OPERATING CONDITIONS

AUDIO-FREQUENCY POWER
AMPLIFIER 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 Input* ... .. 6.0 Kilowatts
Plate Dissipation* ............... 3 Kilowatts
TYPICAL OPERATION

(Unless otherwise specified, values are for two tubes)

DC Plate Voltage ................ 5,000 Volts
DC Grid Voltage ................ —150 Volts
Peak A-F Grid-to-Grid Voltage ..... 1,260 Volts
Zero Signal DC Plate Current ... ... 0.4 Ampere

Maximum Signal DC Plate Current 2.25 Amperes
Effective Load Resistance,

Plate-to-Plate ................. 4,000 Ohms
Maximum Signal Driving Power,

Approximate . :.sscssmsmsnesosns s 175 Watts
Maximum Signal Power Output,

Approximate ................. 7.2 Kilowatts

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

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

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

MAXIMUM RATINGS, ABSOLUTE VALUES

DC Plate Voltage ................. 5,000 Volts
DC Grid Voltage ............... —1,500 Volts
DC Plate Current ................ 1.5 Amperes
DC Grid Current ................ 0.2 Ampere
Plate: Input s:wsmscvsmimsamzmsss 7.5 Kilowatts
Plate Dissipation ................ 2 Kilowatts
TYPICAL OPERATION
DC Plate Voltage ............... 5,000 Volts
DC Grid Voltage ................. —800 Volts
Peak R-F Grid Voltage ............. 1,370 Volts
DC Plate Current ...uimssssasms 0.74 Ampere
DC Grid Current, Approximate .... 0.10 Ampere
Driving Power, Approximate ........ 130 Watts
Power Output, Approximate ...... 2.7 Kilowatts

RADIO-FREQUENCY POWER
AMPLIFIER -- 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 ................ 1.5 Amperes
Plate Input i :sisssssns sosmemens 4.5 Kilowatts
Plate Dissipation ................ 3 Kilowatts
TYPICAL OPERATION
DC Plate Voltage ................ 6,000 Volts
DC Grid Voltage ................ —160 Volis
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 modulation factor of 1.0.

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

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

MAXIMUM RATINGS, ABSOLUTE VALUES

DC Plate Voltage ................. 6,200 Volts
DC Grid Voltage ............... —1,500 Volts
DC Plate Current ................ 2.0 Amperes
DC Grid Cumrent :w:ws swiesmsnuss 0.2 Ampere
Plate Input' o smimssnsmsnsnasmems 12 Kilowatts
Plate Dissipation ................ 3 Kilowatts
TYPICAL OPERATION
DC Plate Voltage ................ 6,000 Volis
DC Grid Voltage ................ —800 Volts
Peak R-F Grid Voltage ............ 1,510 Volts
DC Plate Current ................ 1.4 Amperes
DC Grid Current, Approximate .... 0.16 Ampere
Driving Power, Approximate ....... 225 Watts
Power OQutput, Approximate ....... 6 Kilowatts

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

MAXIMUM RATINGS vs. OPERATING FREQUENCY

Frequency .............. 30 50 Megacycles
Percentage of Maximum

Rated Plate

Voltage and Plate

Input

Class C — Telegraphy ....... 100 75 Per Cent

(Unless otherwise specified, values are for two tubes)
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POWER
TRIODE

TYPE
MANUFACTURERS
6623

DENVILLE. NEW JERSEY PLATE DISSIPATION
—3KW

(em’ra/ ELECTRONIC

POWER TRIODE

DESCRIPTION

The 6623 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 dielectric heating equip-
ments. Two grid terminals provide a low-inductance
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-
tion. The anode is forced-air cooled and can readily
dissipate 2.5 kw with nominal 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. Max-
imum ratings of 5.0 kv dc plate voltage and 5.0 kw
plate input apply at frequencies up to 60 mc; opera-
tion at 100 mc is permissible with plate voltage and
input reduced to 80% of maximum ratings.

A~
ELECTRICAL
Filament. . ... .. .. ... .. ... . ... ... Thoriated tungsten
Filament Voltage . . . . . . . v o v v v v o v v 6.0 Volts
FilamentCurrent . . . . v v v v v v v v v v v ot 60 Amps
Filament Cold Resistance . . . . . . . . ... 0.016 Ohms
Amplification Factor . . . . . . ... .o oL 22
Interelectrode Capacitances:
GtidPlate: s s s svsmmiw i@ s s 96 @ 16 puf
Grid-Filament s s s s0 s a% 5958 56 9% 5 9 6 19 puuf
Plate-Filament . . . . . . . ..o oo L. 1.0 puf
Mounting Socket. ... .......... CAS-A or CAS-B series
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 0.9 Inches
Maximum Radiator 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 41bs.
Note: Cooling of header and envelope may be provided by deflecting anode cooling air
or by a separate blower delivering 10 cfm air.
o~

DIVISION OF NUCLEAR CORPORATION OF AMERICA




MAXIMUM RATINGS AND TYPICAL
OPERATING CONDITIONS

(CONTINUOUS COMMERCIAL SERVICE)

AUDIO-FREQUENCY POWER
AMPLIFIER AND MODULATOR
CLASS B

MAXIMUM RATINGS, ABSOLUTE VALUES

D-C Plate Voltage 3000 volts
Maximum Signal D-C Plate Current™® 1.75 amps

Maximum Signal Plate Input* 4200 watts
Plate Dissipation™ 2500 watts

TYPICAL OPERATION

(Unless otherwise specified, values are for two 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 0.66 amp
Maximum Signal D-C Plate Current 2.80 amps

Effective 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

RADIO-FREQUENCY
AND POWER AMPLIFIER--CLASS B

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

MAXIMUM RATINGS, ABSOLUTE VALUES

D-C Plate Voltage 3500 volts
D-C Plate Current 1.75 amps
Plate Input 3500 watts
Plate Dissipation 2500 watts
TYPICAL OPERATION
D-C Plate Voltage 3000 volts
D-C Grid Voltage —160 volts
Peak R-F Grid Voltage 280 volts
D-C Plate Current 1.1 amps
D-C Grid Current, approx. 0.050 amp
Driving Power, approx.if 15 watts
Power Output, approx. 800 watts
RADIO-FREQUENCY

POWER AMPLIFIER -- CLASS B

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

MAXIMUM RATINGS, ABSOLUTE VALUES

D-C Plate Voltage 3500 volts

D-C Plate Current 1.75 amps

Plate Input 4000 watts

Plate Dissipation## 2800 watts
TYPICAL OPERATION

D-C Plate Voltage 2600 volts

D-C Plate Current:

Synchronizing Level 2.32 amps
Black Level 1.47 amps

D-C Grid Voltage —160 volts
PEAK R-F GRID VOLTAGES:

Synchronizing Level - 535 volts

Black Level 400 volts
D-C GRID CURRENT:

Synchronizing Level 0.430 amp

Black Level 0.136 amp
DRIVING POWER, APPROX.:

Synchronizing Level 1160 watts

Black Level 535 watts
POWER OUTPUT, APPROX.

Synchronizing Level 3680 watts

Black Level 1690 watts

RADIO-FREQUENCY POWER
AMPLIFIER AND OSCILLATOR
CLASS C TELEGRAPHY

Key-down conditions per tube without amplitude modulation

MAXIMUM RATINGS, ABSOLUTE VALUES

60 mc 110 mc
D-C Plate Voltage 5000 3500 volts
D-C Grid Voltage —1000 —700 volis
D-C Plate Current 1.4 1.4 amps
D-C Grid Current 0.5 0.5 amp
Plate Input 5000 3500 watts
Plate Dissipation 2500 2500 watts

TYPICAL OPERATION

60 mc 110 mc
D-C Plate Voltage 5000 3500 3500 volts
D-C Grid Voltage —850 —600 —300 volts
Peak R-F Grid Voltage 1200 940 555 volts
D-C Plate Current 1.0 1.0 1.0 amps
D-C Grid Current 0.210 0.250 0.155 amp
Driving Power, approx. 250 235 85 watts

Power Output, approx. 4100 2800 2550 watts

PLATE-MODULATED RADIO-
FREQUENCY POWER AMPLIFIER
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 3500 volts
D-C Grid Voltage —1000 volts
D-C Plate Current 1.4 amps
D-C Grid Current 0.5 amp
Plate Input 4000 watts
Plate Dissipation 1650 watts
TYPICAL OPERATION

D-C Plate Voltage 3500 volts
D-C Grid Voltage —600 volts
Peak R-F Grid Voltage 950 volts
D-C Plate Current 1.14 amps
D-C Grid Current, approx. 0.28 amp
Driving Power, approx. 270 watts
Power Quptut, approx. 3200 watts

*Averaged over any audio-frequency cycle of sine-wave form.
T1At crest of audio-frequency cycle with modulation factor of 1.0.
##Requires 180 cfm of cooling air at 4 inches static pressure.
#Includes power transferred from driver stage.

TModulation essentially negative may be used if the positive peak of
the carrier envelope does not exceed 115% of the carrier condition.

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 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 60 100 200 mc
Class B 100 85 60%
Class C Plate Modulated 100 80 50%

Class C Unmodulated 100 80 50%



CHARACTERISTIC RANGE VALUES FOREQUIPMENT DESIGN

LIMITS

CHARACTERISTIC: CONDITIONS Min. Max.
Grid Voltage e, — 1000 volts; i, = 6 amps 360 Volts
Grid Current e, — 1000 volts; i, = 6 amps — 2.2 Amps
Plate Voltage E. = —20 volts; |, = 0.40 amp E, 1150 1650 Volts
Plate Voltage E. = —30 volts; |, = 0.40 amp E, 1370 1870 Volts
Peak Cathode Current* 10 —— Amps
Power Output E, = 5000 volts; I, = 1.0 amp 3800 —— Watts

E. = —850 volts; l;=0.3 amg

f = 60 megacycles

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

of operation.
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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 signifies provisional information.

A white data sheet signifies permanent information.

For further technical information write to:

Applications Engineering Department

CENTRAL ELECTRONIC MANUFACTURERS

2 RICHWOOD PLACE, DENVILLE, N. J.

A Division of Nuclear Corporation of America
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PULSE

( MODULATOR
enfra/ ELECTRONIC
MANUFACTURERS acas

DENVILLE. NEW JERSEY 6.5 Kilowatts

PULSE MODULATOR TRIODE

DESCRIPTION

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 an
oxide coated, unipotential cathode, light

- weight at high power output and may be
used either as a final or a driver for larger
tubes.

PHYSICAL
Overall Length. . . . ... ... .. 378 inches
Overall Diameter. .. .. ......... 2 inches
Welohl .c. cs:nennsninsaran: 6 ounces
Mounting Position. . . ... ... .. .. Vertical
Type of Cooling. . ... ........ Forced air
Required Air Flow on Anode ... (NOTE 1)
Maximum Incoming Air Temperature . . 45°C
Maximum Glass Seal Temperature. . 180°C
NOTE 1 —For an anode dissipation of 150 watts, an air blast of
at least 5 cfm should be directed upon the anode
cooling fins and a blast of 1 c¢fm on the grid seal and
lead.
a—

DIVISION OF NUCLEAR CORPORATION OF AMERICA




PULSE
MODULATOR (
enfro/ ELECTRONIC
g MANUFACTURERS
6.5 Kilowatts DENVILLE. NEW JERSEY

ELECTRICAL

Filament Oxide coated unipotential cathode 45° 459

Filament Voltage . . . .. ... ... .. 6.0 Volts %
Filament Current. . . ... ... .. 6.5 Amperes -078+.005 DIA. / -078 £.005 DIA.
Filament Starting Surge T
Current. .. ... ... .. 13.0 Amperes s \<? :’%{/
Filament Cold Resistance. . . . . .. 071 Ohms =1 47/4:9 ' ‘9‘}"
Amplification factor. . . . .. ... ... ... 22 ) - * -!-\
E. = —23 Volts DC —a 15 .
i
Interelectrode Capacitances \CATHODE a8
Grid to Anode . . . 6.9 uuf _/ HEATER LEAD
Grid to Filament. . . ... . ... .. 10.0 uuf HEATER LEAD (SEENOTE)
Anode to Filament. . .. .. .. 2.0 uuf (SEE NOTE) L,
Cathode Warm-up Time. . . ... .. . 3 Min, Iz *g DIA. —|o
Peak Cathode Current. ... 2.7 Amperes +
Peak Inverse Voltage . . . . 8.0 Kilovolts DC ~ = o<
Peak Anode Current. . . .. 2.0 Amperes T ©
—| R S
L -8 |
= 2 2 wlunll N, '
ole 000-. .
TYPICAL OPERATION (PULSE) = ol i O m—
DC Anode Voltage. . . 4.2 Kilovolts DC %ills
DC Grid Voltage. .. ... .. —700 Volts DC {‘ Y
Peak Power Output. . .. . . .. 6.5 Kilowatts A
Duty. ... . . ... 0.0005 :t<
=
™|
. . *
MAXIMUM RATINGS
DC Anode Voltage . . . ... .. 7.5 Kilovolts
DC Grid Voltage. . . . . ... .. —750 Volts
DC Anode Current. . .. ... . . 2.0 Amperes
Maximum Duty . . ... .. . ... .. .. 0.0012
Peak Anode Current. . . . . . .. 2.0 Amperes —11.250 DIA. [=—
Peak Cathode Current. . . . .. 2.7 Amperes ;
Peak Anode Voltage. ... . .. 8.0 Kilovolts NOTE. ?IEBARDEIgEglégT'Fl?BmlgH BRAIDED
Peak Power Output. . . . . . .. 6.5 Kilowatts ’
-’

DIVISION

OF NUCLEAR CORPORATION OF AMERICA

Printed in U. S A



CENTRAL ELECTRONIC

TYPE
MANUFACTURERS
' DENVILLE NEW JERSEY 3 PLATE DISSIPATION
— 1.2KW

POWER TRIODE

DESCRIPTION

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 features a sturdily-sup-
ported, double - spiral thoriated tungsten filament.
Rugged kovar grid and filament seals’ insure greater
protection against mechanical 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 ................. 11.0 Volts
Filament Current ............... 29.0 Amperes
Filament Starting Current .......... 58 Amperes
Amplification Factor, at
E,. = —50V; 1, =02 Amp. ............. 25
Interelectrode Capacitances
Grid-Plate s:zscsimsaniasmsansions 12.0 puf
Grid-Filament .................... 12.5 puf
Plate-Filament ..................... 1.7 ppf

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

Maximum Glass Temperature ......... 150°C

Net Weight, Approximate ........ 5% Pounds

DIVISION OF NUCLEAR CORPORATION OF AMERICA




MAXIMUM RATINGS AND TYPICAL

RADIO-FREQUENCY POWER AMPLIFIER AND
OSCILLATOR -- PULSED OPERATION
MAXIMUM RATINGS, ABSOLUTE VALUES
DC Plite Vol¥age :cismswenmsms 5555085055555 50 men e oo e smminm o oo 0 o100 105050 17,500 Volts
DC Grid Voltage .. ...t —2,000 Volts
DC Plate Current . ...t 0.100 Ampere
DC Grid CUIrent .. ...ttt e e e 0.010 Ampere
Plate Dissipation ... ... ...t 1200 Watts
Maxitum PUlse Witth sosmemmememms@sms sm5msms 555550685 sme soremeim o nmamem 90 u. Seconds
Maximum DUty ..ottt 0.005
TYPICAL OPERATION
(Unless otherwise specified, values are for two tubes)
DC Plate Voltage ....... ... 15,000 Volts
DC Plate Current . ... .t 0.16 Ampere
DC Grid Current ... ... 1.25 Ma
Average Power OUIPUL ... ..o i 120 Watts
PEGK POWE OUIDUL « 15 515 55 555555 8 515 5 556 5575 5505 5 unce om0 s sm oo ot o vt s v s 120 Kilowatts
2.8
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CENTRAL ELECTRONIC

TYPE MANUFACTURERS

DENVILLE, NEW JERSEY
PLATE DISSIPATION ’

— 1. 2KW

1.500%.125 DIA.

OUTLINE

\_

TERMINAL COLOR CODE

| = GRID —BLACK

2=FIL. —YELLOW =—3.250 MAX—>
3= GRID — BLACK

4= FCT —RED

5= GRID —BLACK

6=FIL. —YELLOW

%MIN. STRAIGHT SIDE

.375+.015 DIA: f—
4{ . 4
(4V]
3 . *
H
~
M
{
o C D
o .
+ | /
ANODE
2 I /RADIATOR
~
(o]
n
N
+
o ]
(@]
0
T
l—3.500+.032 DIA ——=
v/
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PULSE
MODULATOR

Central e LECTRONIC

TYPE
MANUFACTURERS 6544

Anode Dissipation
DENVILLE. NEW JERSEY | Kw

HIGH VOLTAGE
PULSE MODULATOR TRIODE

o

DESCRIPTION

The CENTRAL tube type 6544 is a forced-air-cooled
high vacuum tube, specifically designed for radar
pulse modulation applications. The tube can cap-
ably provide 1 megawatt output pulses with 8 kilo-
watts peak driving power. The tube design features
a beamed oxide coated cathode structure, a
squirrel cage control grid, a shield grid internally
connected to the cathode and a forced air cooled
anode capable of dissipating 1 kilowatt continu-
ously.

- SPECIFICATIONS

MECHANICAL

Mounting Position (support tube by
anode radiatoronly). . . ... .. ... . .. .. Any e
Type of Cooling. . .. .. .. ... ... .. Forced-air (1) S | v e Fuo: o0s
Air flow on anode (at 75°C and : e 3
14.7 psi ambient atmospheric = |
pressure). . .. ............... 150 cfm (2) NE““?':":'A
Static pressure, inches of water. . . . .. . .. 0.8 f H i
Air flow on grid radiator, minimum. . . . . . 5 cfm HEATER ’?
Maximum incoming air temperature . . . . . . 75°C i
Maximum Glass Temperature . . . . . .. .. 175°C (1) 4
Net Weight, approximate . . . . . .. .. .. 12 pounds

L+ 1o s
e—— gt g0

g N
—— 2glg DA r—~—

| —U
|

Foy
| +
P

[
=
| +
&~

o

ELECTRICAL \ §won ‘*‘\ o

Heater Voltage. . .. .. ... .. . ... 6.0 = 5% volts T 1
Heater Current. . .. .. .. .. ... .. ... 60 amperes
Heater Starting Current, maximum. . . 300 amperes AR-COOLER | .
Cathode Warm-Up Time (3)... . ... ... .10 minutes ~
Amplification Factor. . .. .. .. .. ... ... .. ... 90 *
Interelectrode Capacitances:
Grid-Anode, maximum . . .. . ... .. .. 4 uuf T
Grid-Cathode . . . .. ... ... ... .. .. .. 250 uuf %

L

3%‘”‘X4
N_ e
e
e 5125"+ 3% 0. ——v—J
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PULSE
MODULATOR
TRIODE
TYPE
6544 MANUFACTURERS

Anode Dissipation
1 Kw

(ell/ra/ ELECTRONIC

DENVILLE. NEW JERSEY

MAXIMUM RATINGS

; . [ -
Maximum Ratings, Absolute Values e TTTTTTTTT ec=1500
i i [ TYPICAL CONSTANT GRID
Pulse Width (4 & 5). . ... ... .. 6 microseconds | VOLTAGE ~CHARACTERISTICS
DutyFoctor.............4.............03 I E,=6.0 VOLTS A
Peak Anode Voltage. . .. .. ...... 25 kilovolts 90 v
DC Anode Voltage. . .. .. ........ 20 kilovolts // 300
DC Grid ‘V.oltclge' ............... —600 volts [ ANODE CURRENT p, P
Peak Positive Grid Voltage. . . . . ... 1500 volts 80 |GRID_CURRENT )4 P
Peak Cathode Current.. .. .. ....70 amperes » N
DC Anode Current. . . ... .... 250 milliamperes / ;%;%JEATD'VGERDPEAK
Grid Dissipation. . . ... ............ 75 watts a VOLTAGE WITH
Anode Dissipation (150 ¢fm @ 0.8" 70 // %%%E,%%TE 1o
water). .z asssassnananssrE s s 1000 watts 0 1 1Y ] 1100
Typical Operation: Pulse Modulator or g / L~
Amplifier =60 / - -
Class C (5) / e
DC Anode Voltage. . . ... ........ 18 kilovolts =
DC Grid _V‘oltag¢?4 s .. ......—500 volts 550 i 500
Pulse Positive Grid Voltage. . . . .. .. 1200 volts u Faw 4 m—
Pulse Anode Current. ... . ..... 65 amperes % 14
Pulse Grid Current. . .. .. ........ 5 amperes o / pd
Load Resistance. . .. .. ........... 225 ohms <40 TAVARY4
DutyFactor.. .. ...................0015 a /Jl/ A 700 T
Pulse Power Input. . .. .......... 12 kilowatts ] A = ——
Pulse Power Output. . .. .. ....1000 kilowatts ] -
30 4
/ \/ A 4
WA VN
ANODE RADIATOR CHARACTERISTICS I TN 500
] \ N[ 1+
| [ |e|+ 20 N / N I T
[T T - - 4001
[ 13[4 P AENE | ]
T / /A L<] 9 ENEN
- —¥ts / L N4+ AN 300
——St 9 a NEENA B t—
Z0 = /) a N - i
7004—"}4 200
4 S N /3o~ lecs/=
ol A S D e
=313 7 1~ 5 gob?p ] ~ ¥+ A
el g e T
600} H—E}2 0
= iyl 7 0 | 2 3
b ’Eﬁg' ) ANODE VOLTAGE — KILOVOLTS
; . —-—E- va (1) Sufficient air cooling must be provided to keep glass seal
E 200 o [100 200 300 400 500 temperatures at less than 175°C under all conditions of operation.
EEE_ AIR_FPLOW —CFM (2) For air-flow requirements at other temperatures and pres-
o 400 T1 11 sures, consult the Central Engineering Department.
§ L (3) For accelerated cathode warm-up, the heater may be ener-
c gized at 7 volts for 5 minutes and then reduced to 6 volts for
= 300 high-voltage operation. If a heater stand-by voltage of 5 volts is
> used, the minimum cathode warm-up time is 1 minute at 6 volts.
s
z BASED ON MAXIMUM INCOMING (4) Under certain conditions of operation, longer pulses may be
= 200 AIR TEMPERATURE OF 45°C ibl
- T~ AT 14.7 PSI ATMOSPHERIC possible.
» PRESSURE (5) For information concerning specific tube problems or appli-
- - A cations not covered, consult the Central Engineering Department.
- L L
o 0] | 2 3 4 5
ANODE  DISSIPATION —KILOWATTS e
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CENTRAL ELECTRONIC MANUFACTURERS
2 RICHWOOD PLACE
DENVILLE, NEW JERSEY

TECHNICAL SPECIFICATIONS FOR XD-5

The Central tube type XD-5 is a forced air cooled triode specifically
designed for use in high voltage pulse operation.

SPECIFICATIONS¢

PHYSICAL

Length 6% inches

Diameter L 5/8 inches

Weight L 1/l pounds

Mounting Position Vertical

Mounting Socket-CASA or CASB ser.

Type of Cooling Forced air

Required Air Flow on Anode TUBE TYPE XD-5

190 cfm @ 1.21 psi for 3 Kw,.
Max., Inc. Air Temp. L5°C
Max, Glass Seal Temp., 180°C

ELECTRICAL

Filament Thoriated Tungsten

Filament V., 14.0 Volts JERMINAL COLOR CODE
Filament Current 38,0 Amps. g
Filament S’b&rting Curo 80.0 Ampso g_;g:g&?&d

Amplification Factor 25
Ec = ‘-200 V. Eb = 002 Ampﬁ.
Interelectrode Capacitances
Grid to Filament 15.0 uuf
Anode to Filament 1.8 uuf
Grid to Anode, 12.0 uuf

FLEXIBLE COPPER LEADS
%N\DE % 6 LONG

TYPICAL OPERATION (PULSE)
Peak Anode Voltage 30 Kilovolts

Grid Voltage - 1500 Volts DC
Peak Anode Current 25 Amps. - ANODE RADIATOR
DC Anode Current 0,025 Amps, -

DC Grid Current 0,003 Amps,
Average Power Output 750 Watts

Duty 001 .
=i | !

MAXTMUM RATINGS P | 10 -

DC Anode Voltage 35Kv, e E1A L |

DC Grid Voltage - 5000 V,

DC Anode Current 0-130 Amps,
DC Grid Current 0,150 Amps.
Pulse Width 90 u sec.
Peak Anode Current 30 Amps,
Peak Cathode Current 45 Amps.
Max, Duty «30

Peak Anode Voltage 40 Kilovolts
Peak Power Output 750 Kilovolts
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(ellfl'a/ ELECTRONIC

®

DESCRIPTION

NEW

JERSEY

MANUFACTURERS

DENVILLE,

The Central tube type XD-32 is a completely water-cooled tetrode, having a
unipotential matrix cathode, specifically designed for pulse service as a

hard tube modulator or switch tube.

SPECIFICATIONS

ELECTRICAL:
Heater Voltage
Heater Current
Amplification (Triode) Factor

PHYSICAL:

6.0 volts

233 amperes
4

Mounting Position — Vertical, Anode Down

Cooling = Anode
Screen Grid
Control Grid
Pressure

Dimensions — As shown on outline

6 GPM
6 GPM
6 GPM
30 psi

TYPICAL OPERATION AS HARD TUBE MODULATOR

.01 Duty, Class B.

Anode Voltage

Screen Voltage

Control Grid

Peak Anode Current

Peak Screen Current

Anode Dissipation, Average
Screen Dissipation, Average
Grid Driving Power, Average
Grid Driving Power, Peak
Peak Grid Voltage

Power Output, Peak

Pulse Width (max.)

(Over)

65 Kv
6 Kv
~1.5 Kv
750 amperes
218 amperes
44 Kw
13 Kw
7 Kw
708 Kw
2 Kv
44 Mw
25p seconds

PULSE TUBE

XD-32

44 MEGAWATTS

e f

~  CATHCDE € WEATER

I — CONTROL  GRID

LA
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PROVISIONAL DATA
Issued 5/60

Check factory before
finalizing designs.
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( PULSE TUBE
enfra/ ELECTRONIC S
" MANUFACTURERS

3.4 MEGAWATTS

DENVILLE. NEW JERSEY

Description

The Central tube type 7545/XD-45 is a forced-air-cooled triode specifically
designed for use in pulsed service as an amplifier and modulator switch 15
tube. &

Filament-thoriated tungsten
E¢ 10V
If 120A
Mu 30

Maximum Ratings:
Plate Voltage —
Plate Voltage —
Cathode Current —
Plate Current —
Plate Dissipation
Power Input —

Typical Operation

25000 volts dc for pulse application

8000 volts dc for cw application
200 peak amperes

6 amperes dc

6 Kw forced air cooled

48 Kw for class C Telegraphy

Pulsed RF power amplifier .03 duty class B

Plate Voltage

Grid Voltage

Peak RF Grid Voltage
D.C. Plate Current
Driving Power

Pulse Power Output

Air Flow for 6 Kw

15000 volts dc
—600 volts dc
2560 volts
0.573 amperes
461 watts

390 Kw

200 cfm @ 1’* water back pressure

PULSED SWITCH TUBE 0.002 DUTY

Er 10 Vdc

Plate Voltage

Peak Plate Current

Peak Grid Current
Average Plate Dissipation
Pulse Width

Peak Power Switched

Er 10.8 Vdc

Plate Voltage

Peak Plate Current

Peak Grid Current
Average Plate Dissipation
Pulse Width

Peak Power Switched

25000 volts dc

130 amperes

70 amperes

6 Kw forced air cooled
25 1 seconds

2.6 Mw

25000 volts dc

180 amperes

100 amperes

6 Kw forced air cooled
251 seconds

PULSED SWITCH TUBE 0.06 DUTY

E¢ 10.8 Vdc

Plate Voltage

Peak Plate Current

Peak Grid Current
Average Plate Dissipation
Pulse Width

(Over)

25000 Vdc

120 amperes

65 amperes

6 Kw forced air cooled

3000 p seconds

FILAMENT PINS —

GRID PIN

——FILAMENT PINS

L 4" DIA. MAX.

|

it

OUTLINE DRAWING
7545 (XD-45)
100-T~1104-2

DIVISION OF NUCLEAR CORPORATION OF AMERICA

PROVISIONAL DATA
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CENTRAI IDLECTRONIC MANUFACTURERS
2 RICHWOOD PLACE
DENVYLLE NEW JERSEY

PRE«FROVISTONAL
TECHNICAL SPECIFICATIOMS
FOR
A58

The Central XU-55 is a conpletely oil immersed s$otiode with forced
pil circulation, having 2 thoriated tungsten f{ilnment specifically
designed for pulse service as & hard tube modulantar or switch ftube,

lleater Voltage 13,0 v, - 6 dizn,
Heater Current 350 Amps ¥ f‘04ﬂﬂ _
Amplification Fadtor 50 . 5 : }1{ s 3 ~heater
§
Epp & 180 Kv, Bee = -3.6 Kv. 1;:; o grid
Interelectrode Canacitance IE - - Cathode !
anode to cathode 25 uunf 167 heater
anode to grid 2 uuf !
cathode to grid 300 uuf :
Mounting Position - Vertical C
Maximum Altitode 10,000 ft, L
MAXIMUM RATINGS L
Anogde Voltage 180 Wv,
I'stimated Tube Drop 30 ¥v,.
FPeak Anode Cuzrent 130 A, :
Aversge Anode Current 400 ma, o R A & dise
Anode Dissipation 25 Kw, . |-~ ancde
Mgximus Duty 003 : .
Peak Cathode Current 1734, | A P i ) DR
Maximum Pulse Width 12 u sec, P phsdet o vutlet

g aia,







RECTIFIERS & CLIPPER DIODES

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

sheet.
A pink data sheet signifies provisional information.

A white data sheet signifies permanent information.

For further technical information write to:

Applications Engineering Department

CENTRAL ELECTRONIC MANUFACTURERS

2 RICHWOOD PLACE, DENVILLE, N. J.

A Division of Nuclear Corporation of America
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SERVICE NOTES PERTAINING TO
THERMIONIC HIGH VOLTAGE HIGH VACUUM DIODES

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 considerably 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 and 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.

TUBE CHARACTERISTICS

In the design of equipment employing tubes, one must
bear 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 datasheets, that will affect perform-
ance. For high vacuum rectifier tubes, a tolerance of
plus or minus 20% is adequate. Equipment should be
designed to perform satisfactorily throughout the full
range of tube characteristic variation.

CATHODES

Thermionic cathodes commonly used in high-vacuum
rectifier tubes are classified as 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 alkaline earth oxides. Each mate-
rial has a distinct advantage which is utilized in a
tube designed for a particular application.

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 + 5% of rated value. If the

tube is lightly loaded, the filament may be operated as
much as 5% below the nominal voltage.

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 cathodes 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
much greater than for pure tungsten. In service, with
light loading, the filament voltage may be reduced as
much as 5% 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.

DIVISION OF NUCLEAR CORPORATION OF AMERICA
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It is desirable and frequently necessary to apply fila-
ment 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 tungsten and oxide
coated filaments), than for indirectly heated cathodes
of the same filament power.

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 maximum rating will be exceeded in utiliz-
ing any other maximum rating.

2) Maximum Peak Inverse Yoltage Rating

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

The relationship between peak inverse anode voltage,
r.m.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 waveform distortion, may increase the actual

inverse anode voltage to a greater peak than that
calculated for sine wave voltages. Therefore, the
actual inverse anode voltage should never exceed the
maximum peak inverse anode voltage rating for the
tube.

A convenient table of invesse, r.m.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 constants.
With a large choke at the filter input, the peak anode
current is somewhat greater than the load current. With
a large 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 i = 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),
half-wave rectifier, if E_ is the peak voltage between

anode and emitter, and lp is the peak space current
during the conduction half cycle, the average can be
expressed as
; 1 m I 5/3 . I %
avg, =2—f sin2 wt . d(wt) = .25 —
T o GgHh

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

5) Load Currents

The load current is the d.c. current delivered to the
load. It is 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), an analysis to de-
termine conformity within peak current and anode dis-
sipation limits must be determined.

6) Circuit Conditions

A careful selection of the tube type must be made tak-

ing into account the multiplicity of applications and

accepted circuit variations. The peak anode current

and peak inverse voltage demands imposed on rectifier c
tubes for desired values of the load average 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



in Fig. 1. 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-wave supply; 2) Balanced phase voltages; 3)
Zero tube drop; 4) Pure resistance load; 5) No filter.
The introduction of capacitive filters and non-resistive
loads will alter the current and voltage waveform which
will invalidate the table values. The relationships can
only be determined by a thorough analysis of the indi-
vidual application.

7) Installation

Rectifier tubes require the same careful handling as
other electron tubes. Care must be exercised to avoid
mishandling causing shock to filaments, glass to metal
seals, and tube envelopes. Tubes should 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 installation 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 glass
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 discharge 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 will 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
offered in Safety Code for the Industrial Use of 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

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

Anode voltage commencing at 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 applied. Operation
under these conditions for 1 hour or more should re-
store operational stability.

As suggested under Il Cathodes, a 5% filament volt-
age reduction is recommended where feasible. However,
due to line voltage fluctuations the filament voltage
may decrease sufficiently to reduce the electron emis-
sion. The filament voltage should be adjusted so that
the minimum value will 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 life 50%.

The emission from a thoriated tungsten filament de-
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 filament at 170%
normal rated filament voltage without anode voltage
for approximately 5minutes, and then at 120% 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
are susceptable to poisoning and overloading. There-
fore, care must be exercised in operating the filament
or heater within the prescribed filament voltage range.
However, as stated heretofore, in lightly loaded appli-
cations the filament voltage may be decreased as much
as 5% below rating. With time (i.e. toward the end of
life) this may gradually be increased to as much as 5%
over rating.
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1. Sine Wave Supply
2. Balanced Phase Voltage |~
E
3. Zero Tube Drop me
4. Pure Resistance Load
5. No Filter
L]
NOTE: Filament transformer |@
secondaries insulated for . W: NJ
greater than‘maximum peak k| avw,\ ¢
inverse voltage. / =
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EA .450 E .900 E + 1015 E 1.170 E 2.34 E
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Inverse 3.14 ma<m. 1.57 mn<m. 2.09 mn<m. 2.09 mo<m. 1.245 mn<m.
| Average -636 I yax, 1636 Imax, 781 Iiax, 1.91 Iax, 935 Imax,

Ripple Frequency

2X Supply Freq.

2X Supply Freq.

3X Supply Freq.

6X Supply Freq.

6X Supply Freq.

Ripple Voltage (rms) 48.3% 48.3% 18.3% 4.2% 4.2%
*De:. _Secondary-Kva
Retio 5= Output 1.57 L1 1.71 1.48 1.05
. _Primary-Kva
*
Ratio DC Output-Kuw 1.1 1.11 1.21 1.05 1.05

*These ratios based on choke input filter to maintain substantially constant output current.



CENTRAL ELECTRONIC

MANUFACTURERS

‘ DENVILLE, NEW JERSEY

RECTIFIER

DESCRIPTION

The Nucor tube type 371B 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-
load capacity for use in industrial circuits.

SPECIFICATIONS

N ELECTRICAL
Filament - s csusm: 6 smamemen Thoriated tungsten
Filament voltage ................... 5.0 volis ac
Filament current . .......... ... . ... 10.3 amperes
Peak inverse voltage ........... 25,000 volts max.
Peak anode current ........... 1.5 amperes max.
Average anode current .. ......... 0.300 ampere

PHYSICAL

Overall length .. ........... ... 8.75 inches max.
Overall diameter .............. 2.31 inches max.
Cap ...... Small metal (C1-1) with ceramic insulator
Base smiwsimims ameman A4-29 jumbo 4 pin bayonet
Weight . ... ... ... 5% ounces
Type of cooling . ................. Radiation (air) ‘ A

OPERATING NOTES

Mount the Nucor tube type 371B 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

terminal in the socket.

DIVISION OF NUCLEAR CORPORATION OF AMERICA
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DIODE
MANUFACTURERS TYPE

561

DENVILLE. NEW JERSEY

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.). . ... .. . ....9% inches
Diameter (max.). .. ... .. .. 3% inches
Cap................. 566 inches dio.
Base. . . A4-18 Super Jumbo 4 Pin Bayonet
Mounting Position . . . . Vertical, Base Down
Weight. . . . ... ... ... ... 10 Ounces
Type of Cooling. .. .. ... .. ... Radiation
NOTE: Maximum anode temperature 800°C—Anode dissipation
- 450 watts.
ELECTRICAL s
Filament. . . . .. .. Bonded Thoria Tungsten se6+ 007 oA :
Filament Voltage . . . . .. ... .. 11.5 Volts T ' r @
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

9.75 MAX.

Peak Inverse Voltage (max.). .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  F'-AMENT
A4 —|8 BASE
SUPER JUMBO
4 PIN WITH
BAYONET

DIVISION OF NUCLEAR CORPORATION OF AMERICA
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CENTRAL ELECTRONIC

MANUFEFAC T IURERS INCORPORATED TYPE

DENVILLE, NEW JERSEY

RECTIFIER
AND CLIPPER DIODE

DESCRIPTION

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
Rectifier Clipper
Service  Service
Filament voltage (volts a.c.) 5.0 5.4
Filament current (amps.) 14.0 15.0
Peak inverse voltage (volts max.) 25,000 25,000
Peak anode current (amps. max.) 2.5 12.0
Average anode current (amps.) 0.500 _
R.M.S. Anode current (amps.) _ 0.800
PHYSICAL
Overall length ......... ... .. ... 7.5 inches max.
Overall diameter .. ............. 254 inches max.
Bulb s:icnicianimsinsiminsimsms ansmmsmsnss T-18
Cap o viii Integral KOVAR cap
Base .............. Industrial 412 with metal shell
Welght ; is:essmses sospmmpinssninss 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 a stand-
ard 4 pin super jumbo wafer socket.
—_—

MANUFACTURERS OF HERMETICALLY SEALED EVACUATED DEVICES, HIGH VACUUM ELECTRONIC EQUIPMENT AND SYSTEMS

SUBSIDIARY OF NUCLEAR CORPORATION OF AMERICA, INC.
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CENTRAL ELECTRONIC

MANUFACTURERS

DENVILLE, NEW JERSEY

. SUBSIDIARY OF NUCLEAR CORPORATION OF AMERICA

RECTIFIER

DESCRIPTION

The Nucor 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 371B and may be directly
electrically substituted.

SPECIFICATIONS

~ ELECTRICAL
Filament ................... Thoriated tungsten
Filament voltage ................. 5.0 volts ac
Filament current .................. 10.3 amperes
Peak inverse voltage .......... 25,000 volts max.
Peak anode current ........... 1.5 amperes max.
Average anode current ........... 0.300 ampere

PHYSICAL

Overall length . ................ 7.5 inches max.
Overall diameter .............. 2.06 inches max. 7
Bulb i T-16 B e e
Cap ...... Small metal (C1-1) with ceramic insulator
Base .............. Industrial 412 with metal shell
Weight ... i 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 jumbo wafer socket.

DIVISION OF NUCLEAR CORPORATION OF AMERICA
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CENTRAL ELECTRONIC

MANUFACTURERS

DENVILLE, NEW JERSEY

. SUBSIDIARY OF NUCLEAR CORPORATION OF AMERICA

RECTIFIER

DESCRIPTION

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 371B. The long base pins
on the Nucor 593 insure adequate electrical contact.

SPECIFICATIONS

~

ELECTRICAL

Filament .................... Thoriated tungsten i

Filament voltage ................. 5.0 volts ac '

Filament current . ................. 10.3 amperes |

Peak inverse voltage ........... 25,000 volts max.

Peak anode current ........... 1.5 amperes max. |

Average anode current .. ......... 0.300 ampere i
i

PHYSICAL

Overalllength .. ................ 7.5 inches max.

Overall diameter . .............. 2.06 inches max.

BUID® w5 25055 5.8 5000 05 55 e o e 1m0 s 0 10w T-16

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

Base :jniwmsmes Medium, skirted, 4 pin, bayonet base

Weight . ... ... 4% ounces

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

OPERATING NOTES

Mount the Nucor tube type 593 vertically with ade-

quate air space for ventilation. Anode temperature

should not exceed 800°C. The base fits a standard

4 pin medium socket.

™

DIVISION OF NUCLEAR CORPORATION OF AMERICA




CENTRAL ELECTRONIC

MANUFACTURERS

TYPE

DENVILLE, NEW JERSEY

SUBSIDIARY OF NUCLEAR CORPORATION OF AMERICA ‘

781 ou.—l -

0
360DIA. +— &
PLATE i

SMALL META!
CAP 1

e
i

_206 glg.
' 2
2 .
+ -
1 o "

. ~ .
2 ‘ . N.C. FILAMENT
= 1252003 DIA. i56+.003 DIA.
3 il

640 DIA.
S 078 : 1A
g—‘—mx" [ o 9
N -
8 | } =i
3 LTI
I o
@0
1.357£.020 DIA: ©
——l 1781 DIA. t=— -
50 1 EE| 1] w I
| | | | | | |
[ | L~
! i o
L |
25 - |
| T |
o p gl
§ | ‘l// |
= 20 4‘ | | 111
< | | AT 1]
z .4
| L , ‘
g 1.5 ‘ my ]
[ )4 \
&
o ‘ +
w .0 l 1] i
g A ‘ l
= |
a I
0.5 / j |
|
] | ] T
: ‘ ‘ I 11
) 250 500 750 1000
PLATE VOLTS

AVERAGE PLATE CHARACTERISTIC

DIVISION OF NUCLEAR CORPORATION OF AMERICA

Printed in U.S. A.



(em‘ra/ ELECTRONIC

MANUFACTURERS

DENVILLE, NEW JERSEY

HIGH VACUUM DIODE

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
vapor tubes.

SPECIFICATIONS:

PHYSICAL

Length (max.). . ... ........9% inches
Diameter (max.). .. ... ... .. .. 3% inches
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 at the rate of 50 cfm
is directed downward on the tube when operating at 60% of
full rating. Maximum anode temperature 800°C. Anode dis-
sipation 550 watts. Connect the base shell and unused pins
externally to one filament terminal.

ELECTRICAL (RECTIFIER)

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

Peak Inverse Voltage (max.). .40,000 Volts
Peak Anode Current (max.). . .2.5 Amperes
Average Plate Current

(max.). ... ... .... 0.700 Amperes
ELECTRICAL (CLIPPER)
Filament . . .. .. .. ... ...... 12.2 Volts
Filament Current. .. . . .. .. 15.5 Amperes

Peak Inverse Voltage (max.). .33,000 Volts
Peak Anode Current (max.). . .50 Amperes
RMS Anode Current. . . .. .. 1.25 Amperes

.625 NOM.

FILAMENT

HIGH

DIODE
TYPE

6303/X-80

9.75 MAX.

A4 —18 BASE
SUPER JUMBO
4 PIN WITH
BAYONET




HIGH l /
VACUUM enrrad/ ELECTRONIC
DIODE
TYPE MANUFACTURERS
6303/X-80 DENVILLE. NEW JERSEY
— AVERAGE ANODE
| CHARACTERISTICS
| EF=11.5 VAC
4
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[ | CHARACTERISTICS &2
80— EfF=12.2 VAC g &
= y,
> o
- w
70 = -~
=z
< | -
60 4
0
w
§ .
450 -
g
’l_ 0 500 1000 1500
540 ANODE VOLTAGE- VOLTS
(14
g
330
w
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220 See Safety Code for the Industrial Use of X-Rays
< published by the American Standards Association.
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CENTRAL ELECTRONIC MANUFACTURERS
2 RICHWOOD PLACE
DENVILLE, NEW JERSEY

TECHNICAL SPECIFICATICNS FOR 7030

The Central 7030 is a forced-air cooled hard tube diode specifically designed for
rectifier, charging and shunt diode service up to 30KV peak inverse voltage. The
tube design features a special thoriated tungsten filament capable of high peak
The external anode allows for high anode dissipation

currents and long life,

ratings and efficient air cooling.

an air flow of 150 cfm,
SPECIFICATIONS:

PHYSICAL

Net Weight, Approximate
Max., Input Air Temp.
Max, Glass Seal Te
Mounting Position

Type of Cooling

Air Flow Requirements

cfm  Dissipation

150 2.5
120 2.0
90 1.5
65 1.0
50 0.5

Interelectrode Capacitance

ELECTRICAL (RECTIFIER):

Filament
Filament Voltage
Filament Current

6 1/l pounds
L,5°C

180°¢
Vertical

The 7030 can dissipate 2.5KW continuously at

TYPE 7030
HIGH VACUUM POWER DIODE

3.250
MAX. DIA,

Forced Air

Press., Drop

(in, of water}
265
106
9
.65
5

12 Al r

Thoriated Tungsten
13 Volts
36 Amperes

Filament Starting Current Full filament voltage

Peak Inverse Voltage
Peak Plate Current
Average Plate Current

may be applied to the
cold filament,

25KV

20 Amps.

6 Amps.

ELECTRICAL (CLIPPER AND SHUNT):

Filament Voltage
Filament Current
Peak Inverse Voltage
Peak Plate Current
Average Plate Current

13075 v01t50

38 An@s.

30KV 30KV

50 Amps,.75 Amps.
o7 Amps. 2 Ampa.

COLOR CODE
FIL. TERM.__YELL OW
FIL,C. TERM__RED

TUBULATION TIP-OFF TO BE
I/8 MIN, BELOW TERMINALS

—n
£l ____KEY WAY TO
FIL CENTER

WITHIN 5° ON

BE CENTERED
SAME LINE AS
TAP



TYPE 7030 POWER DIODE
PLATE CHARACTERISTICS
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(ellfra/ ELECTRONIC

HIGH VOLTAGE
HIGH CURRENT

TYPE

MANUFACTURERS 7131/XD-2

DENVILLE., NEW JERSEY

HIGH VOLTAGE

HIGH VACUUM DIODE!

DESCRIPTION

The Central 7131/XD-2 is a forced-air 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 thoria-
tungsten rilament 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 Central air
socket. This air socket permits maximum air flow
at the anode. The 7131/XD-2 can dissipate 3Kw
continuously at an air flow of 190 cfm.

SPECIFICATIONS

PHYSICAL
Overall Length. . .. ... .. ......... 6'2 inches
Overall Diameter. . .. .. .. .......... 4% inches
Weight. . .. ... ... ... ... 5% pounds (approx.)
Mounting Position. . .. ....... ... ... .. Vertical
Mounting Socket. . . ... ... CAS-A or CAS-B Series
Type of Coolingi: .« «w s cw 56555 oo e Forced air
Air Flow
Velocity Anode Dissipa- Pressure Drop
cfm tion Rating (in. of water)
50 1.0Kw 0.20
75 1.8Kw 0.26
125 2.4Kw 0.58
190 3.0Kw 1.21
Max. Incoming Air Temperature. . . . .. .. .. 45°C
Max. Glass Seal Temperature. . . . .. ... .. 180°C

ELECTRICAL (RECTIFIER)

Filament. . .. .. ... ... Special Thoriated Tungsten
Filament Voltage. . . ... ........ .. 13 Volts A.C.
Filament Current. . .. .. ... ... . .... 36 Amperes
Starting Filament Surge Current. 80 Amperes (max.)
Peak Inverse Voltage. . . . . . .. 40,000 Volts (max.)
Anode Current. . .. .. ... . ... . ... 3 Amperes
Peak Anode Current. . .. .. ... . ... . 15 Amperes

ELECTRICAL (CLIPPER, SHUNT or
CHARGING DIODE)

Filament Voltage . . .". . . 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. . ... ... 40,000 Volts (max.)
Anode Current (RMS). . .. .. ... ... ... 6 Amperes
Peak Anode Current. . . . .. 150 Amperes (clipper)

Anode Dissipation
3 Kw

G - MADE IN Y S /
;QM ELECTRONIC MEF
4 DENVILLE W,

FLEXIBLE COPPER LEADS
LWIDE x & LONG

]

TERMINAL COLOR CORE -
|Gl wFiL, = YRLLOW
3=FRCYT = QLD

ANODE
/lly\ ATO®R,

17
——J 2 DIN WA L——

15008425 o 4%: WO ——=
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HIGH VOLTAGE

wtogymg ’enlra/ ELECTRONIC

TYPE
7131/XD-2 MANUFACTU.RERS
Anode Dissipation DENVILLE. NEW JERSEY
3 Kw
PULSE CHARACTERISTICS
[ |
/ﬁr 5 Ee |4,
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Q ) %d | 1
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Q // ,4/
Q 100 / AVERAGE ANODE CHARACTERISTICS
\ /
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13 “
/
FILAMENT CHARACTERISTICS 12 /
4 n Ep=I3V.
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HIGH VOLTAGE

Centra/ ELeECTRONIC o curan

TYPE
MANUFACTURERS 7132/XD-2
DENVILLE. NEW JERSEY Anode Dissipation
5 Kw

»
HIGH VOLTAGE
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
thoria-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
jacket. The 7132/XD-2 can dissipate 5Kw contin-
vously at a water flow of 3 gpm.

SPECIFICATIONS
PHYSICAL
Overall Length. . .. ....... ... ..... 976 inches
Overall Diameter. . .. .. ............ 4 inches
Weight. . ........ ... .. .. 1'2 pounds (approx.) T
A Mounting Position. . .. ...... . ... . ... . Vertical e ek
Type of Cooling. . . ... ... ... ... .. .. ... Water
Water Flow:: ; : : s s s s c s snmmmss 3 gpm (minimum)
Max. Outlet Temperature. . .. ... .. .. ....70°C £ ’
Max. Glass Seal Temperature. . . . ... .. .. 180°C ’ _ '
i > 3
ELECTRICAL (RECTIFIER) Jé*d
Filament. . ... ... .. .. Special Thoriated Tungsten ‘
Filament Voltage. . . ... ... .. ... .. 13 Volts A.C.
Filament Current. . . ... ... ... ... .. 36 Amperes
Starting Filament Surge o3
Cument. ., ::cscsssss33383 80 Amperes (max.) 4
Peak Inverse Voltage. . .. .. .. 40,000 Volts (max.)
Anode Current. . .. .. ............ 3 Amperes
Peak Anode Current. . ... .. ... ... 15 Amperes
ELECTRICAL (CLIPPER, SHUNT or ANoDR
CHARGING DIODE) Lquip
COOLER
Filament Voltage . . . . .. 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.) el
Peak Inverse Voltage. . . . . . .. 40,000 Volts (max.) sac-Fon
Anode Current (RMS). . . ... ... ... .. 6 Amperes FLARED WuT TUBL MTTING
Peak Anode Current. . .. .. 150 Amperes (clipper) i

DIVISION OF NUCLEAR CORPORATION OF AMERICA

Printed U. S. A.




HIGH VOLTAGE
HIGH CURRENT

(ell/ra/ ELECTRONIC

DIODE
TYPE
7132/XD-2 MANUFACTURERS
Anode Dissipation DENVILLE. NEW JERSEY
5 Kw
PULSE CHARACTERISTICS
[ |
s Ee |4.
) 200 il
7 L1 A
Q // il 4// A ,
I,u ///V |
Q // ,1/
S 100 AVERAGE ANODE CHARACTERISTICS
k) 4
Y.
0o 10 20 30 40 15
PEAK ANODE VOLTAGE IN KILOVOLTS 14
13 L
FILAMENT CHARACTERISTICS 12 -
4 i Ep=I3V
10
42 Vi ’
" 9
4
Fan 8 /
38 (72] A
¥ 7
4
36 // 3_"6 X
) 34 w =
L 74 “s :
W 32 / 4 4
2 / 3 /]
I 28 Va ] A
2 /
26 // -
24 / | o
0 LA
(0] 200 400 600 800 1000 1200
20 VOLTS
2 3 4 5 6 7 8 9 10 I 12 13 14 15
VOLTS

DIVISION OF NUCLEAR CORPORATION OF AMERICA

Printed U. S. A.




central ELECTRONIC K
M AN U FAC O RS DIODE
DENVILLE, NEW JERSEY TYPE
XD-18

NOTE
This tube now designated XD-18R

HIGH VOLTAGE
HIGH VACUUM DIODE

F—FILAMENT PINS

DESCRIPTION

The Central Electronic Manufacturers tube

type XD-18 is a forced-air-cooled high 20X 0070 i
vacuum type diode for use in power sup- i ¥! ‘
plies and modulators. Rugged kovar grid
and filament seals insure greater protection

against mechanical stress and shock.

NOTE:

4 PINS TO BE
CONCENTRIC

SPECIFICATIONS

~=— 6" DIA.MAX.

PHYSICAL
Overall length. . . .. .. ... ... 10% " max. :"l‘m T il

Overall diameter. . .. .. ... ... 4%" max.

Type of cooling. . . . ...... ... . Forced air
Mounting position. . . ... ..... ... Vertical e
Mounting sockets . . Central CAS-1, 4, 6 \

Air flow. . ... ... ..300 cfm @ 2.5" back
pressure for 13Kw dissipation I

OUTLINE DRAWING
TYPE XD-18

A DIVISION OF NUCLEAR CORPORATION OF AMERICA




central ELECTRONIC

VACUUM
DIODE MANIUFACTURERS
TYPE DENVILLE, NEW JERSEY

XD-18

40
/
/

ELECTRICAL (RECTIFIER) /
Filament. . .. .. .. ... . Thoriated Tungsten 7i
Filament Voltage .. .. .. ... .10 Volts A.C. /
Filament Current. . .. .. ... .120 Amperes
Max. Starting Filament /

Surge Current. . .. ... ... 250 Amperes
Peak Inverse Voltage. . . 40,000 Volts max. Q /
Average Anode Current. . . . .. 15 Amperes § &
Peak Anode Current. . .. ... .50 Amperes

5 W
ELECTRICAL (CLIPPER, SHUNT or &
CHARGING DIODE) :
Filament Voltage. . .. .. ... .11 Volts A.C. 8 %
Filament Current. . .. .. ... .125 Amperes 6
RMS Anode Current. .. ... .. 15 Amperes 4 //
Peak Anode Current. ... .. .. 300 Amperes 2 3
0“"~%00 400 600 800 1000

Anode Voltage

A DIVISION OF NUCLEAR CORPORATION OF AMERICA




(em‘ra/ ELECTRONIC ‘
MANUFACTURERS e

DENVILLE. NEW JERSEY

XD-27 AIR FLEXIBLE COPPER LEADS

LWIDE w & LONG

DESCRIPTION

; ; TERNINAL COLOR SODE
The Central XD—-27 is a high vacuum high current diode of the low TRl =PIl = YRLLOW 1
impedance type. This thoriated tungsten filament tube was designed AEF.C.TIs D

for rectifier or clipper service, and is available in both water and air
cooled versions.

ANODR
/ll’\ ATO®R,

SPECIFICATIONS:

PHYSICAL Water Air
Length 97/16 6% inches
Diameter 4 ) 4 5/8 inches
Weight 1 ]/? 5% Pounds (approx.) | o
Mounting Position Vertical Vertical
Mounting Socket (air version) CAS-A or CAS-B series
Type of Cooling XD-27 WATER
FLEUBLE coPruR LEADS
Air Water —  IWeExGioNa
Velocity Anode Dissipation Pressure Flow Anode Dis. = > 2
~ (cfm) (Kw) (in. of water) (gpm) (Kw) — — :

50 1.0 0.20 3 5 1 4+ Tk

75 1.8 0.26 T . .

125 2.4 0.58 L] : '

190 3.0 I
Max. Incoming Air Temperature 45°C (air version) IEW *A-A"
Max. Glass Seal Temperature 180° C (air version)
Max. Outlet Temperature 70° C (water version)
ELECTRICAL (RECTIFIER) 6:‘:*
Filament Thoriated Tungsten
Filament Voltage 13.0 Volt
Filament Current 36.0 Ampere
Peak Inverse Voltage (max.) 30 Kilovolts
Average Anode Current 3 Amperes
Peak Anode Current (max.) 15 Amperes
ELECTRICAL (CLIPPER)

coonsr

Filament Voltage 14.5 Volts
Filament Current 40.0 Amperes
Peak Inverse Voltage (max.) 30 Kilovolts
Peak Anode Current (max.) 150 Amperes :

S Anode Current 6 Amperes el *

[ "
Lk.t.-‘wl
l | FLARED WOT TUBE MTTING
X-RAY INFORMATION
13a
~
WARNING FOR POSSIBLE X-RAY GENERATION PROVISIONAL DATA

Issued s-60

See Safety Code for the Industrial Use of X-Rays
Check factory before

Over published by the American Standards Association.
finalizing designs.

DIVISION OF NUCLEAR CORPORATION OF AMERICA o
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(em‘ra/ ELECTRONIC

DENVILLE., NEW JERSEY

DESCRIPTION

The Central tube type XD-31 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.

SPECIFICATIONS:

PHYSICAL

Length 3)% inches
Diameter 2 inches
Weight 6 ounces
Mounting Position Any

Type of Cooling Forced Air

Required Air Flow on Anode

Velocity Anode Dissipation Pressure
— (cfm) (Kw) (in. of water)
50 215 1.0
Maximum |Incoming Air Temperature 45°C
Maximum Glass Seal Temperature 180°C

ELECTRICAL (RECTIFIER)

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)

Heater Voltage 6 Volts
Heater Current 6.5 Amperes
Peak Inverse Voltage 15 Kilovolts
Peak Anode Current 20 Amperes
RMS Anode Current 1.5 Amperes
Pulse Width (max.) | u second
Duty Cycle (max.) 0.0012
Anode Dissipation 150 Watts

Over

DIVISION OF NUCLEAR CORPORATION OF AMERICA

MANUFACTURERS

HIGH
YACUUM
DIODE
XD - 31
OUTLINE |
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PROVISIONAL DATA

Issued s-60
Check factory before
finalizing designs.
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NUCLEAR CORPORATION OF AMERICA
CENTRAL ELECTRONIC MANUFACTURERS DIVISION
Denville, New Jersey

High Vacuum Diode
Type XD=49R & XD~49vv

DESCRIPTION

The XD-49 is availableias a forced air cooled XD-49R or water cooled diode

(XD-49w ) for use in rectifier and clipper sérvices and features a special
thoriated tungsien fillament,

SFECIFICATIONS

PZIYSICAL XD= 49 Vv XD-49R

Length 9 7/8 max. 7 3/8 max.

Diameter & 4 21/32 max.,

Wzight 1°3/4 approx. 5 1/2 pounds approx.
Mounting Position Vertical Vertical

Mounting Socket —— CAS~A or CAS-B Series
“vre of Cooling water Forced Air

Reguired Air Flow on Anode (Air Coolad Tube)

Miinde Dissipation (kw) Air Flow (cfm) Pressure (in, of water)
1.0 50 0.20
i.8 78 0.26
2.4 125 0.58
3.0 190 1,21
Maximum Incoming Air Temperature ‘ 45°C
Maximum Glass Seal Temperature ; 180°C
Required Vvater Flow (VWwater Cooled Tube) 3 gpm for 5 kw dissipation
Required Water Flow (water Cooled Tube) 70°C
ELECTRICAL
Filament Thoriated Tungsten
Filament Voltage 15 Volts
Filament Current 36 Amperes
Filament Starting Surge Current 80 Amperes
Filament Cold Resistance .042 Ohms
ELECTRICAL (RECTIFIER) XD-49Wv XD-49R
Filament Voltage 15 volts 15 volts
Filament Current 36 amperes 36 amperes
Peak Inverse Voltage (max,) 25 kilovolts 25 kilovolts

Average Anode Current 7 amperes 3 amperes
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ELECTRICAL (RECTIFIER)

Peak Anode Current {max.)
Maximum Dissipation

ELECTRICAL (CLIPPER)

Filament Voltage
Filament Current

Peak Inverse Voltage (max.)
Peak Anode Current {max.)

RMS Anode Currecnt

-~

XD=-49W

25 amperes
5 Kilowatis

16.2 volts
39 emperes
25 kilovolts
160 amperes
8 amperes

XD-49R’

10 amperes
3 kilowatts

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,

26}
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SPECIFICATIONS:
PHYSICAL
Length 9 7/8 inches
Diameter 4 13/16 inches
Weight 10 pounds
Mounting Position Vertical
Type of Cooling Water
Required Water Flow on Anode
Velocity Anode Dissipation Pressure
(gpm) (Kw) (psi)
15 30 30
—
Maximum QOutgoing Water Temperature 70°C
Maximum Glass Seal Temperature 180°C
ELECTRICAL
Filament Thoriated Tungsten
Filament Voltage 10 Volts
Filament Current 120 Amperes
Filament Starting Surge Current 240 Amperes
Filament Cold Resistance .008 Ohm
Interelectrode Capacitance Anode to Filament 35 uuf
Cathode Warm—up Time 30 Seconds
Average Cathode Current 20 Amperes
Peak Inverse Voltage 40 Kilovolts
Average Anode Current 20 Amperes
Peak Anode Current 60 Amperes
ELECTRICAL (RECTIFIER)
Filament Voltage 10.0 Volts
Filament Current 120 Amperes
Peak Inverse Voltage (max.) 40 Kilovolts
Average Anode Current (max.) 60 Amperes
RMS Anode Current 42,5 Amperes
EL.ECTRICAL (CLIPPER)
lament Voltage 10.8 Volts
Filament Current 130 Amperes
Peak Inverse Voltage (max.) 40 Kilovolts
Peak Anode Current (max.) 250 Amperes
. X-RAY INFORMATION
WARNING FOR POSSIBLE X-RAY GENERATION
Over See Safety Code for the Industrial Use of X-Rays

(em‘ra/ ELECTRONIC

MANUFACTURERS

DENVILLE.

DESCRIPTION

NEW JERSEY

The Central XD—53 is a water cooled high voltage high current

diode for use in rectifiers and modulators.

The tube features

a woven thoriated tungsten filament for greatest protection

against shock and vibration.

published by the American Standards Association.

NOTE
ALL PINS ARE
FILAMENT PINS
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OUTLINE DRAWING

e XD-53
6 —32 100-T-1152-2
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PROVISIONAL DATA
Issued 8-60

Check factory before
finalizing designs.

DIVISION OF NUCLEAR CORPORATION OF AMERICA
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CENTRAL ELECTRONIC MANUFACTURERS
2 RICHWOOD PLACE
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 TUBE TYPE XD-64R

Overall Length (max) 11 3/4 in. @:):%
4 21/32 in.

Overall Diameter (max)
Weight (approx) 8 1/2 1bs. v

Mounting Position Vertical &% -
Mounting Socket
Type of Cooling Forced Air
Air Flow
Velocity Anode Pressure Drop

(cfm) Dissipation (in. of water)

50 1.0 KW 0.20 4DIA. ——| .

75 1.8 KW 0.26

125 2.4 KW 0.58

190 3.0 KW 1,21 o
Maximum Incoming Air Temp. 45°C +-
Maximum Glass 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 & g e — O
Anode Current 3 amperes 1 )| | 2l
Peak Anode Current 15 amperes * | a5k
CLIPPER, SHUNT OR CHARGING DIODE 2

z

Filament Voltage (clipper) 14.5 volts AC |
Filament Voltage (charging) 13 volts AC j

Filament Current (clipper) 40 amperes
Filament Current (charging) 30 amperes

okr =

I
J !

Filament Surge Current (max) 80 amperes f L -ﬁ!
Peak Inverse Voltage (max) 80 kilovolts 1900 RE%
Anode Current (RMS) 6 amperes

Peak Anode Current (clipper) 150 amperes
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CENTRAL ELECTRONIC MANUFACTURERS
2 RICHWOOD PLACE
DENVILLE, NEW JERSEY

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: TUBE TYPE XD-64W
PHYSICAL

Overall Length (max.) 12 in. o=

Overall Diameter (max.) 4 21/32 in. m ﬁ%
Weight (approx. ) 4 1bs. v/’ — | o
Mounting Position Vertical 6

Type of Cooling Water

Water Flow (min.) 3 gpm

Maximum Outlet Temp. 70°C

Maximum Glass Seal Temp. 180°C

ELECTRICAL (Rectifier):

Filament Voltage 13 Volts AC

Filament Current 36 Amperes

Filament Surge Current (max) 80 Amperes | WEiz
Peak Inverse Voltage (max) 80 Kilovolts ‘
Anode Current 3 Amperes

Peak Anode Current 15 Amperes 1

CLIPPER, SHUNT OR CHARGING

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 Kilovolts
Anode Current (RMS) 6 Amperes
Peak Anode Current (clipper 150 Amperes
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NUCLEAR CORPORATION OF AMERICA
CENTRAL ELECTRONIC MANUFACTURERS DIVISION
Denville, New Jersey

High Vacuum Diode
Type XD=66R & XD=66W

DESCRIPTION

The XD-661s available as a forced air cooled (XD-66R) or water cooled diode (XD-66v)
for use in rectifier and clipper services and features a special thoriated tungsten
filament.

SPECIFICATIONS
PHYSICAL XD-66 W . XD-66R
Length 13 1/8 max. 12 5/8 max.
Diameter 5 1/8 max. ' 4 21/32 max.
Weight 6 pounds 7 pounds
Mounting Position Vertical Vertical
Mounting Socket - CAS-A or CAS~-B Series
Type of Cooling Water Forced Air
Required Air Flow on Anode (Air Cooled Tube)
Anode Dissipation (kw) Air Flow (cfm) Pressure (in. of \Wwater)
2.4 75 .35
2‘. 8 125 . 78 :
3.5 190 1.6
Maximum Incoming Air Temperature 45°C
Maximum Glass Seal Temperature 180°C

Required Water Flow (water Cooled Tube) 6 gpm for 12 Kw dissipation

ELECTRICAL

Filament Thoriated Tungsten
Filament Voltage 1S Volts

Filament Current 36 Amperes

Filament Sarting Surge Current 80 Ampseres

Filament Cold Resistance <042 Ohms
ELECTRICAL (RECTIFIER) XD=-66W ' XD-66R _ . '
Filament Voltage 15 Volts 15 Volts ‘
Filament Current 36 Amperes _ 36 Amperes

F 23k Inverse Voltage(max.) 80 Kilovolts 80 Kilovolts

Ay-rage Anode Current 7 Amperes 3 Amperes
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- 2 - (CONT)

ELECTRICAL (RECTIFIER) WATER COOLED AIR COOLED

Peak Anode Current (max.) 25 Amperes
Maximum Dissipation 12 Kilowatts

ELECTRICAL (CLIPPER)

Filament Voltage 16.2 Volts
Filament Current 39 Amperes
Peak Inverse Voltage (max.) 80 Kilovolts
Peak Anode Current (max.) 160 Amperes
RMS Anode Current 8 Amperes

10 Amperes
3 1/2 Ki lowatts

16.2 Volts
39 Amperes
80 Kilovoltis
160 Amperes
4 Amperes

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

XD-66R & XD-66W

ANODE CURVE
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GAS NOISE TUBES, MOUNTS & SOURCES

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

sheet.
A pink data sheet signifies provisional information.

A white data sheet signifies permanent information.

For further technical information write to:

Applications Engineering Department

CENTRAL ELECTRONIC MANUFACTURERS

2 RICHWOOD PLACE, DENVILLE, N. J.

A Division of Nuclear Corporation of America

SDYNOS 3 SINNOW ‘S3anL ISION Sv9



w (eﬂfra/ ELECTRONIC

MANUFACTURERS

DENVILLE.

NEW JERSEY

References and notations contained herein are taken from Military Specifi-

cations for Electron tubes MIL-E-1D 31 March ’'58.
Description: Gaseous Discharge Diode, X Band (Note 11)

Ratings:

If
Absolute
Maximum:
Minimum:

Test Conditions: 0

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

Mounting Position: Any

Ref. Para.

4.5
4.9.18.1.10

4.9.20.3

4.10.5.1

4.13.2

4.11.4

Note
Note 2.

Test

Qualification:
Holding Period:
Carton Drop:

*Vibration:

Filament Voltage:

Tube Voltage Drop:

Excess Noise Ratio:

*Match (1):

*Match (2):

Intermittent

Life Test

Intermittent
Life Test
End Points

Excess Noise Ratio:

Note 11.

Ib TA T Bulb
mAdc  °C C
+85  +125
-55

250
Conditions Min. Max.
Required.
168 hours
No Voltages,
Note 9.
If: 170mAdc Ef... 10Vdc
Note 1,2 Etd55 65Vdc
F =9000 Mc. N'-'l 15.05 15.45Db
Notes 3,4,5,10.
F =9000 Mc. VSWR 1.07:1
Notes 4,6.
Ib=200 mAdc
F =9000 Mc. VSWR 1.07:1
Ib=0 mAdc
Notes 4,6.
Notes 1,3,8,9. 2500 Cycles
(One min. on, two
min. off) Preheat
time=2 to 3 sec.

Nr-l 15.0 15.5Db

the tube shall operate within three tries.

Note
Note

AW

. The tube shall be tested in total darkness.
. The tube shall be tested in a tube mount as specified in Figure

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

2, or equivalent, terminated by a matched 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.

Note 6.
Note 7.

Note

Note 1

Note 11.

Note 12,

GAS X
ROISE TUBE

XD-9A/CNT-X15D-1

15.3 Db

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

8. The tube shall be tested at an ambient temperature of +85°C.
Note 9.
0

Intermittent Life Test end points shall apply.

. The Excess Noise Ratio N.-1 is defined in Db as N, -1

= 10 Iog(Te _])where Te is the effective electron temperature.
290
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-52/U wave guide, at a 10 degree angle in the E plane.
Other wave guide sizes may be used with properly adapted
mounts.

This tube has heretofore designated as the XD-9A,

535 DIA. MAX. (BASE)

i LT
Py DIAA—)-]

TMAX.
NICKLE PLATED
BRASS CONTACT I

|

|

It
62- 16

.375 DIA. =>—

f
o

a2
I+

.500 DIA,—>— —
3_|||+ |
2Lln
MINIATURE
BI-PIN BASE ]
| L
348"MAX,
L 268"MIN.
FIG. -
lf“\,/' /
/"ﬁ/’/
(‘ //VVQ‘VJ
N

: DIVISION OF NUCLEAR CORPORATION OF AMERICA
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DENVILLE. NEW JERSEY
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FI1G. 2

250vDC

—( )4— ‘
750 o

D.C.TEST CIRCUIT

FIG, 3
LOW-NOISE CALIBRATED L. AMP.  INDICATOR
PRE-AMP. I.F.ATTEN. & DET.
== AN — /
MIXER [ ] LOCAL
L @osuu_mon

RM
TERM - - 1 3 TERM

S —|

LA L |
MATCHED %
| HYBRID'T" FLAP
ATTEN

FLAP
NO'TSE TTUBE | ATTEN. NOISETTUBE
o ALTERNATIVE ‘ e
| cIrRcUIT WAVEGUIDE |
| SECTION SWITCH
\p \
| ! l
L _ MW ]
TEST CIRCUIT FOR EXCESS NOISE MEASUREMENTS
FIG. 4

DIVISION OF NUCLEAR CORPORATION OF AMERICA




(eﬂ/ra/ ELECTRONIC FE"E

CNT-S18D-1 18 Db
MANUFACTURERS
DENVILLE. NEW JERSEY
References and notations_contained herein are taken from Military Specific- Note 6. The frequency specified is that of the Signal Generator.
cations for Electron tubes MIL-E-1D 31 March '58. Note 7. Excess noise ratio should be measured by comparison with an

approved standard.

Resctiption: - Gaseous Discharge: Diode, 5 Band (Note: 11) Note 8. The tube shall be tested at an ambient temperature of +85°C.

Ratings: Note 9. Intermittent Life Test end points shall apply.
If Ib TA T Bulb Note 10. The Excess Noise Ratio (N.-1) is defined in Db as N -1

Absolute mA  mAde °C 2C =10 log (Te _1) where T is the effective electron temperature.

Maximum: e v % +85  +125 290

Minimum: e o =55 .. Note 11. The noise frequencies generated by this tube cover a broad

”» band of frequencies. This bandwidth is limited only by the

Test Condivigns: 0 2 t n type of mmlt used. This tube is normally used with a mount
Cathode: Filamentary Type. in RG-48/U wave guide, at a 10 degree angle in the E plane.
Dimensions: Per Outline Drawing (Fig. 1) Other wave guide sizes may be used with properly adaptedy
Base: Per Outline Drawing (Fig. 1) mounts.

Mounting Position: Any

Ref. Para. Test Conditions Min. Max.
T Qualification: " Required. //l\\ *
. . \ /
4.5 Holding Period: 168 hours Kr& .

4.9.18.1.10 Carton Drop:

a\\
GAMAX' DIA,

4.9.20.3  *Vibration: No Voltages, __ 23"
Note 9. 4
4.10.5.1 Filament Voltage: I¢=300mAdc Es... 10Vdc ANODE  CONNECTION—_ ? _
S~ |
14.13.2 Tube Voltage Drop:  Note 1,2 Etd160 170Vdc [
|
Excess Noise Ratio: F=3300 Mc. N -117.5 18.5Db
Notes 3,4,5,10.
|
Match (1): F =3270 Me. VSWR 1.15:1 }
Notes 4,6. |
Ip=250 mAdc “
|
*Match (2): F=3270 Mc. VSWR 1.15:1 ;
Ib=0 mAdc ‘
Notes 4,6. g
| ‘75
Intermittent Notes 1,3,8,9. 2500 Cycles [ | |
Life Test (One min. on, two @\)
min. off) Preheat ¢
time=2 to 3 sec. /\Q
4.11.4 Intermittent N -117.5 18.5Db
Life Test N W
ITE MA — | pe—— 18 MAX,
End Points 6 MAX, DIA, ‘
Excess Noise Ratio: ‘ |
Note 11. |
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 specified in Figure BI-PIN BASE ‘ |
2, or equivalent, terminated by a matched RG-48/U termination - —i
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. L i
—l500 — 3z MAX,

FIG. |

DIVISION OF NUCLEAR CORPORATION OF AMERICA
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DENVILLE. NEW JERSEY

A

AS REQ.

FIG. 2

-< )+ )
750N

D.C.TEST CIRCUIT

FIG. 3
LOW-NOISE CALIBRATED L. AMP.  INDICATOR
PRECAME. I.F.ATTEN € DET.

e (i

Mi LOCAL
XEOSCILLATOR
TERM =

| Ww—g

A D
NOITSLEJ TTUBE ‘ A1F_LrEF' HYBRID T FLAP \

NOISE TUBE
STD.
ALTERNATI VE
CIRCUIT WAVEGUIDE j
SECTION SWITCH
‘ \P ’
A
TEST CIRCUIT FOR EXCESS NOISE MEASUREMENTS
FIG. 4

DIVISION OF NUCLEAR CORPORATION OF AMERICA




’eﬂ/ra/ ELECTRONIC

MANUFACTURERS"

DENVILLE, NEW JERSEY

References and notations contained herein are taken from Military Specifi-

cations for Electron tubes MIL-E-1D 31 March '58.
Description: Gaseous Discharge Diode, X Band (Note 11)

Ratings:
If Ib TA T Bulb
Absolute mA  mAdc °C °C
Maximum: .. +85  +125
Minimum: &k i =55 ..
Test Conditions: 0 200
Cathode: Filamentary Type.
Dimensions: Per Outline Drawing (Fig. 1)
Base: Per Outline Drawing (Fig. 1)
Mounting Position: Any
Ref. Para. Test Conditions Min. Max.
Qualification: Required.
4.5 Holding Period: 168 hours
_4.9.18.1.10 Carton Drop:
4.9.20.3 *Vibration: No Voltages,
Note 9.
4.10.5.1 Filament Voltage: l¢=170mAdc Efs o o 10Vdc
4.13.2 Tube Voltage Drop:  Note 1,2 Etd 65 75Vdc
Excess Noise Ratio: F=8500 Mc. N,-115.05 15.45Db
Notes 3,4,5,10.
Match (1): F =8500 Mc. VSWR 1.07:1
Notes 4,6.
I =200 mAdc
*Match (2): F =8500 Mc. VSWR 1.07:1
I, =0 mAdc
Notes 4,6.
Intermittent Notes !,3,8,9. 2500 Cycles
Life Test (One min. on, two
min. off) Preheat
time=2 to 3 sec.
4.11.4 Intermittent N.-115.0 15.5Db
Life Test
End Points
Excess Noise Ratio:
Note 11.
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 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 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.

DIVISION OF NUCLEAR CORPORATION OF AMERICA

GAS X
NOISE TUBE ~
XD-44A/CNT-X15D-4 | 15.3 Db

Note 6. The frequency specified is that of the Signal Generator.

Note 7. Excess noise ratio 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 10. The Excess Noise Ratio (N-1) is defined in Db as N -1
=10 log(Te _])where Te is the effective electron 1emperature.

290
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-51/U wave guide, at a 10 degree angle in the E plane.
Other wave guide sizes may be used with properly adapted
mounts,

1

.535 DIA. MAX. (BASE)

-k
A

F oia.

L MAX.
NICKLE PLATED ===
BRASS CONTACT \
% e 1 W
-6
370 lOl—“t‘—
B0 e 2—16
380
500 DIA. —>— <
3+
32Z—32
MINIATURE
Bl —PIN BASE
;[<348"MAX
.268"“ q
//-\\‘
FIG. | —~ J
\\\ “ //
¥
/ ‘/ \
( e )




enfro/ ELECTRONIC

MANUFACTURERS

DENVILLE. NEW JERSEY

TIITTTTTTTITTUTTCTTYTY T T T T T T T T T T TTTTTTTT YT

FIG. 2

+e ~099 / W( & - B
ZT 1000 l vl
s
2 002

250VDC TUT

-( )+
750 N

D.C.TEST CIRCUIT

FIG, 3
LOW-NOISE CALIBRATED I.F. AMP.  INDICATOR
PREZAMP I.LF.ATTEN. & DET.
1 = NN
MIXER LOCAL
j? =—L.0.JOSCILLATOR
TERM —r— — — _,\E/‘Cj TERM
! |
§ l | Rap  INBRIDT" fap | ‘ g
NOITSLEJ 1TLBE | ATTEN. ATTEN NO!SETTUBE
o ALTERNATIVE | SR
| CIRCUIT WAVEGUIDE |
SECTION SWITCH
I »
! ! y
L _ WA ]
TEST CIRCUIT FOR EXCESS NOISE MEASUREMENTS
FIG. 4
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GAS C
NOISE TUBE
6356

l 15.3 Db

References and notations contained herein are taken from Military Specifi- Note 6. The frequency specified is that of the Signal Generator.
cations for Electron tubesMIL-E-ID 31 March '58. Note 7. Excess noise ratio should be measured by comparison with an
Description: Gaseous Discharge Diode, C Band (Mote 11) approved standard.
i Note 8. The tube shall be tested at an ambient temperature of +85°C.
atings: Note 9. Intermittent Life Test end points shall apply.
l{ lb IA 1; Bulb Note 10. The Excess Noise Ratio (Nr-l) is defined in Db as Nr-l
Absolute mA  mAdc C C = 10 log (Te _1) where Te is the effective electron temperature.
Maximum: s ‘s +85 4125 Aol
Minimum: =55 .. Note 11. The noise frequencies generated by this tube cover a broad
Test Conditions: 0 250 band of frequencies. Tbis band-width is limited on.ly by the
type of mount used. This tube is normally used with a mount
Cathode: Filamentary Type. in RG-49/U or RG-50/U wave guide, at a 10 degree angle in the
Dimensions: Per Outline Drawing (Fig. 1) E plane. Other wave guide sizes may be used with properly
Base: Per Outline Drawing (Fig. 1) adapted mounts.
Mounting Position: Any
Ref. Para. Test Conditions Min Max.
e Qualification: Required.
4.5 Holding Period: 168 hours
4.9.18.1.10 Carton Drop: N
. i 5 %D‘A.
4.9.20.3 *Vibration: No Voltages,
Note 9. _E
- 4.10.5.1 Filament Voltage: l4=17GmAdc Eg--- 10Vdc
4.13.2 Tube Voltage Drop:  Notes 1, 2 E,480 90Vdc |
Excess Noise Ratio: F=5650 Mc. N.-115.05 15.45Db
Notes 3,4,5, 10
Match (1): F = 5650 Mc. VSWR 1.12:1
Notes 4, 6
I, =250 mAde
*Match (2): F=5650 Mc. VSWR 1.12:1 15" MAX.
lb:O mAdc
Notes 4, 6
Intermittent Notes 1,3,8,9 2500 ...Cycles
Life Test (One min. on, Two
min. off) Preheat ‘
time=2 to 3 sec. ‘
4.11.4 Intermittent Nr-] 15.0 15.5Db . |t}‘
Life Test ‘ 8
End Points ‘
Excess Noise Ratio: { ‘ |
Note 11. J ‘
¢ ) \
Note 1. The tube shall be tested in the circuit of Fig. 3. g?; ::':‘X DIA'“,TI ’ e ‘
Note 2. In the test circuit of Fig. 3, with a 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 specified in Figure
2, or equivalent, terminated by a matched RG-49/U termination MINFATURE |
having a VSWR no greater than 1.01:1, such as Hewlett-Packard BIPIN BASE S
G-914A, or equivalent. [
P Excess Noise Ratio Measurement tests shall be made using the l [
circuit of block diagram Fig. 2, or equivalent. A i
Note 5. The frequency specified is that of the Local Oscillator. FIG. | ! 268 MIN,
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i AS REQ. —

ITITTYITYLY

250vDC

—( >+ y
750 N

D.C.TEST CIRCUIT

FIG. 3
LOW-NOISE CALIBRATED L.F. AMP.  INDICATOR
PRE-AMP. I.F. ATTEN. € DET.
——F> 2Vavav
MIXER [ LOCAL
] o L.0.)JOSCILLATOR
TERM == = —— - TERM
| | ‘
’ | Rap MATCHE?T'%\
NOISE TUBE | ATTEN. HYERID A?’r%?q NOISE TUBE
TUT \ | STD.
ALTERNATIVE
| circulT WAVEGUIDE |
SECTION SWITCH
|
1 \
L _ MY ]
TEST CIRCUIT FOR EXCESS NOISE MEASUREMENTS
FIG. 4
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DENVILLE. NEW JERSEY

Note 6. The frequency specified is that of the Signal Generator.

References and notation contained herein are taken from Military Specifi- Note 7. Excess noise ratio should be measured by comparison with an
cations for Electron tubes MIL-E-1D 31 March '58. approved standard.
Descriafion: Gaseous Discharge Dioda;, X Band (Note 11) Note 8. The tube shall be tested at an ambient temperature of +85°C.

Note 9. Intermittent Life test end points shall apply.
Note 10. The Excess Noise Ratio (N -1) is defined in Db as N -1

=10 log (Te N ) where Te is the effective electron temperature.

References and notations contained herein are taken from Military Specifi- 290
cations for Electron tubes MIL-E-1D 31 March ’'58. Note 11. The noise frequencies generated by this tube cover a broad
Deseriptisn: Goseous Discharge Disde, % Band (Naté 11) band of frequencies. T}?is bond'widfh is limited onvly by the
type of mount used. This tube is normally used with a mount
Ratings: in RG-52/U wave guide, at a 10 degree angle in the E plane.
If Ib TA T Bulb Other wave guide sizes may be used with properly adapted
Absolute: mA  mAde °C °C mounts.
Maximum: .. . +85  +125
Minimum: .. .. -55

Test Conditions: 0 250

|
Cathode: Filamentary Type “*

Dimensions: Per Outline Drawing (Fig. 1) ‘—*@'— %MAX. DIA.
Base: Per Outline Drawing (Fig. 1) T “{
Mounting Position: Any ‘
Z o
Ref. Para. Test Conditions Min. Max. r
R Qualification: Required %“MAX
4.5 Holding Period: 168 hours FoRESS | I‘
4.9.18.1.10 Carton Drop: e [
—
4.9.20.3 *Vibration: No Voltages,
Note 9.
4.10.5.1 Filament Voltage: 1f=170mAdc Ef... 10Vdc
4.13.2 Tube Voltage Drop: Note 1,2 Etd80 90Vdc 396" MAX, - -
Excess Noise Ratio: F =9000 Mc. N -115.05 15.45Db
Notes 3,4,5,10.
g
Match (1) F =9000 Mc. VSWR 1.07:1 g MIN;
Notes 4,6.
Ib:250 mAdc
*Match (2): F =9000 Mc. VSWR 1.07:1
lb:O mAdc R
12 2 MAX,
Notes 4,6. ‘ —“ g\\MIN
16 .
Intermittent Notes 1,3,8,9. 2500 Cycles ‘
Life Test (One min. on, two [
min. off) Preheat
time=2 to 3 sec.
4.11.4 Intermittent 3'—; MAX. DIA, —— > ‘ L_
Life Test |
End Points s
Excess Noise Ratio: 2 2 Max,
Note 11. Nr-] 15.0 15.5Db
MINIATURE
Note 1. The tube shall be tested in the circuit of Fig. 3. BI-PIN BASE
Note 2. In the test circuit of Fig. 3, with a filament current of 170 mAdc, T \

the tube shall operate within three tries. N
= Note 3. The tube shall be tested in total darkness. .348" MAX,
Note 4. The tube shall be tested in a tube mount as specified in Figure FIG. | -268° MIN.
2, or equivalent, terminated by a matched RG-52/U termination
having a VSWR no greater than 1.01:1, such as Hewlett-Packard
X-914A, or equivalent.
Excess 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.
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FIG. 2
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250vDC TUT .

—( )+
750N

D.C.TEST CIRCUIT

FIG, 3
LOW-NOISE CALIBRATED I.F.AMP.  INDICATOR
PRE-AMP. I.F. ATTEN. € DET,
== RAN H
MIXER LOCAL
== = OSCILLATOR
TERM = — =] —WZD\;—] TERM
| |
§ l | RAp  HYBAIDT" AA ‘
P
NO'TSLEJ TT UBE | ATTEN. ATTEN. NOiSsETgUBE
o ALTERNATIVE | ’
| clrcUIT WAVEGUIDE |
| SECTION SWITCH
l
| |
L MY ]
TEST CIRCUIT FOR EXCESS NOISE MEASUREMENTS
FIG. 4
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6358 15.3 Db
MANUFACTURERS
DENVILLE. NEW JERSEY
References and notations contained herein are taken from Military Specifi- Note 8. The tube shall be tested at an ambient temperature of +85°C.
cations for Electron tubes MIL-E-1D 31 March ’58. Note 9. Intermittent life test end points shall apply.

Description: Gaseous Discharge Diode, S Band (Note 11) Nabe: 10 Tﬁ%'lfxceSS Noise Ratio (N.’-]) is definfed b Bl 5 N1
: = og (Te _]) where Te is the effective electron temperature.

Ratings: 290
If Ib TA T Bulb Note 11. The noise frequencies generated by this tube cover a broad
Absolute mA  mAdc °C °c band of frequencies. This bandwidth is limited only by the
Maximum: e .. +85  +125 type of mount used. This tube is normally used with a mount
Minimum: 5 i e =55 .. in RG-48/U wave guide, at a 10 degree angle in the E plane.

Other wave guide sizes may be used with properly adapted

Test Conditions: 0 250

mounts.
Cathode: Filamentary Type.
Dimensions: Per Outline Drawing (Fig. 1)
Base: Per Outline Drawing (Fig. 1) |
Mounting Position: Any A +
—
Ref. Para, Test Conditions Min. Max. \ W
—————— 2 max, pia,
Qualification: Required
4.5 Holding Period: 168 hours
2_3\\
4.9.18.1.10 Carton Drop: i s r &
|
* H H .
4.9.20.3 Vibration: No Voltages, KKGBE  CONNEBTIGN QQ
Note 9. "-I T ]
410.5.1  Filament Voltage:  1,=300mAde Ef... 10Vde ‘
,N.]3.2 Tube Voltage Drop:  Note 1,2, Efd80 90Vdc
Excess Noise Ratio: F=3300 Mc. N -115.05 15.45Db ‘\
Notes 3,4,5,10. ‘
*Match (1): F=3270 Mc. VSWR 1.15:1 [
Notes 4,6. |
|b=250 mAdc ‘
*Match (2): F=3270 Mc. VSWR 1.15:1 | R
1, =0 mAdc T
Notes 4,6. ‘ ‘
Intermittent Notes 1,3,8,9. 2500 Cycles
Life Test (One min. on, two
min. off) Preheat
time=2 to 3 sec. | ‘ «
176 MAX, DIA, e ———— 18 MAX,
4.11.4 Intermittent N -115.0 15.5Db
Life Test '
End Points
Excess Noise Ratio:
Note 11.
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. BI-PIN BASE
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 S D
2, or equivalent, terminated by a matched RG-49/U termination A
having a VSWR no greater than 1.01:1, such as Hewlett-Packard ‘
S-914A, or equivalent. . Wl (L
Excess Noise Ratio Measurement tests shall be made using the —>500 < 32 :
circuit of block diagram Fig. 4, or equivalent.
~bigie 5. The frequency specified is that of the Local Oscillator. FIG. !

5

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

ote
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002 8
TUT .
250vDC MFD
-® _/V—A\:

750N

D.C.TEST CIRCUIT

FIG, 3
LOW-NOISE CALIBRATED I.LF. AMP.  INDICATOR
PRE-AMP. I.F.ATTEN. € DET.
|
— =1
MIXER [ | LOCAL
1 =Term L.0.)OSCILLATOR
TERM - - — —7 - TERM
|
! | w MATCHED % {
HYBRID"T" FLAP |
NOISE TUBE | ATTEN. ATTEN. NOISE TUBE
TU.T. \ \ STD
ALTERNATIVE
| CIRCUIT WAVEGUIDE |
SECTION "\ SWITCH
| |
|
|
_ M ]

TEST CIRCUIT FOR EXCESS NOISE MEASUREMENTS

FIG. 4
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IONIZATION GAUGES

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

sheet.
A pink data sheet signifies provisional information.

A white data sheet signifies permanent information.

For further technical information write to:

Applications Engineering Department

CENTRAL ELECTRONIC MANUFACTURERS

2 RICHWOOD PLACE, DENVILLE, N. J.

A Division of Nuclear Corporation of America
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IONIZATION
GAUGE TUBE

@ED central electronic mfr's division TYPE
p. i SENVILLE, NEW JBRsE CEM-75

NN o YUCLEAR CORPORATION OF AMERICA

IONIZATION GAUGE TUBE

DESCRIPTION
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 desirable for use in systems that are repeated-

ly opened to air.

SPECIFICATIONS

PHYSICAL:

LENGTH (Max.) e S e 6%
P BULB DIAMETER (Max.) .................... . 2%
TUBULATIONO.D. ..., iR D,
FILAMENT . . thorium oxide coated iridium ribbon

ELECTRICAL:

FILAMENT VOLTAGE ................. . 3-5VOLTS AC
FILAMENT CURRENT....................... 4-6 AMPS AC
GRIDVOLTAGE . ....................... +150VOLTS
COLLECTORVOLTAGE.................... —30 VOLTS [
GRID DEGASSING:
VOLTAGE. ;. w..co ssmmomssmumssensswand 1+ 8 VOLTSIAC t
CURRENT .. ... 10-11 AMPSAC 2
APPROX.
SENSITIVITY (NITROGEN)
100 microamps per micron (@ 10ma grid current or \ o . /] i
10 microamps per micron per ma grid current
6% MAX. ( B
MAX.
6 MAX. - 2%y ——
MAX.
SPECIAL GAUGES |
Qur engineering staff is available to design and custom-
produce specialized ionization gauges to meet your
i, particular operating requirements. L U M U U J
.X/ /’r
CENTRAL ELECTRONIC MFR'S DIVISION &




" |IONIZATION

WiE NUCLEAR CORPORATION OF AMERICA /77 X\
central electronic mfr's division @EB

TYPE " DENVILLE, NEW JERSEY /

CEM-75 | L

CEM-75
The ES¥=%5 is available with three different

types of tubulation that are designated by the
letter following the gauge type.

\

L

CEM-75N (NONEX GLASS)
CEM-75P (PYREX GLASS)
CEM-75K (KOVAR TUBING)

IN MICROAMPERES
@®

COLLECTOR CURRENT

The standard tubulation size is % inches in

di.amefer but price and delivery on special sizes 100 150 200 250 300

will be quoted on request. GRID VOLTAGE
PRESSURE — 1 % 10— mm Hg

COLLECTOR VOLTAGE = —30VV.
GRID CURRENT = 10 ma

A 4
S e T T e e R e e e e S T e e st
8
10
= = =
Z wn Z wn
w W w w _______-n——
o= 0=
090 oQ
O O
O U (SRS
= = =
O£ 0z
O ©o2
2
0 2 4 6 8 10 0O -25 -50 -75 -100
GRID CURRENT COLLECTOR VOLTAGE
IN MILLIAMPS.
PRESSURE = 5 X 10—5 mm Hg
PRESSURE — 1 X 10— mm Hg GRID VOLTAGE —150 V.
COLLECTOR VOLTAGE — —30 V. GRID CURRENT — 10 ma
GRID VOLTAGE = 4150 V.
A

CENTRAL ELECTRONIC MFR'S DIVISION




MISCELLANEOUS & ACCESSORIES

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

sheet.
A pink data sheet signifies provisional information.

A white data sheet signifies permanent information.

For further technical information write to:

Applications Engineering Department

CENTRAL ELECTRONIC MANUFACTURERS

2 RICHWOOD PLACE, DENVILLE, N. J.

A Division of Nuclear Corporation of America
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VACUUM SWITCH

. et —————————— 3-3-1—|
é 876 T ]
. - - —- S
0 a8 8
g
\ L Ny
- ]
———1- «-
< -0 s 0
0 +1 ¥ N
ot o g o
—_
Maximum Voltage 5000 Volts
Maximum Current at 10 Mcs. 3 Amperes
Ambient Temperature 125° C Max.
Metal Finish 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 does not exceed .02 ohms
Torque needed to open arms 1 and 2 by moving arm 1: 4 inch ounces
+ 1 inch ounce
Torque needed to open arms 1 and 2 by moving arm 3: does not exceed
8 inch ounces
This switch will withstand 15G when properly mounted
Issued 8/60
~
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CENTRAL ELECTRONIC MANUFACTURERS

2 R\CHWNO0D PLACE

A\R CHAMBER

NOTE:

AIR CHAMBER MAY
HAVE EITHER 3%’ OR 6"
OF GLASS BETWEEN
ALUMINUM FLANGES.

(2) Y%-20 TAPPED HOLES

(*1201-T-1000)

DENVILLE , N.J.
L 738
DIM. “*A ey

ALUMINUM \@

3
GLASS \ { "B

(3) #10-32 TAPPED HOLES
120 APART ON A 6"

Y
=\ ‘
Y -IN ad '—r m_l-n
) ! _ t
7 AT =
‘ Y % m
- A= DR ———— 6
, i
e 5‘3[}1&.*—-— )
i <

DIA. CIRCLE. , *
{ngg =iy
¢ I
ALUMINUM — | o o
M # !
‘ |1 . !
: | p—— A-'i—L'pDIA,‘_— 1
-5 DIA. —
™ g .
— L —
b7 DA ‘
6095 0-19-56







