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THE WESTINGHOUSE ELECTRONIC TUBE DIVISION

Westinghouse has manufactured and developed electronic tubes for
over thirty years as a part of the Corporation’s Lamp Division in
Bloomfield, New Jersey. In 1951, the Electronic Tube Division
was created by the building of separate facilities in Elmira and
Bath, New York. In addition to an expanded manufacturing area,
these two plants provided Westinghouse with the latest in manu-
facturing and laboratory facilities.

In this expansion program, engineering has played an important
part. Each engineering section, representing a particular family
of tubes, has its own laboratory for the development of new tube

types.

Out of these facilities have come the families of tubes which will
be described in the following pages. These examples have been
selected because of their noteworthy characteristics and because
they are typical of the important contributions Westinghouse has
made to the electronics industry.



Westinghouse Electronic Tube Division is proud of it's complete
line of audio, communications, ultrasonic, and R.F. tubes. As the bar
charts following this page indicate, we have complete coverage for
every application in both liquid and air cooled tubes.

Westinghouse has been a pioneer in high vacuum tubes and has a
long history of dependable service in broadcast and R.F. heating
applications. Many of the original Westinghouse design tubes are still
in continuous service.

This catalog is being sent to you and your name retained on our
mailing list to receive all new data sheets and additional data on
existing tubes as it becomes availables,

For additional information on these tubes, or special tubes for
your application, contact the nearest Westinghouse Electronic Tube Sales

Engineering Office.



TUBES FOR AUDIO AND ULTRASONICS
(CLASS B or AB)
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TUBES FOR RADIO COMMUNICATIONS
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WATER COOLED TUBES FOR R.FE HEATING SERVICE
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FORCED AIR COOLED TUBES FOR R.F. HEATING SERVICE

8044*%% Legend B
pespfd !
D 5604 -L—‘—T Type of Filament:
- T = Pure Tungsten
—|—5669+Hq—H+-L*H-—bT % = Thoriated Tungsten
| 11 R
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D .7?6.?LH._H+_¢T_ D = Data Sheet Available
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L1 111
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D 16§2131)' _--J 75% efficient tube
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(See Note) |
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2E26

Westinghouse

August 15, 1960

VHF BEAM-POWER TYPES 2E26 AND 6893

The 2E26 and 6893 are octal based beam-power pentode type tubes. They are designed for service as
very-high-frequency amplifiers or oscillators. They may also be used as audio amplifiers or modulators. Their
small size makes them ideal for compact mobile and stationary communications equipment. These types are
characterized by high power sensitivity, low plate and grid 2 voltages and low driving power.

The cathode and grid 3 are connected to an internal shield and three base pins. These connections make possible
an effective radio frequency ground. A T-9bulb and a short internal lead button stem contribute to cooler operation
and longer life. The short metal sleeve around the base provides shielding for the input. The top-cap plate con-
nection isolates the input circuit from the output circuit. The top-cap is skirted to secure a better bond with the
envelope and to increase its heat dissipation capabilities.

The 2E26 has a conventional 6.3 volt heater. The 6893 has a 12.6 volt heater and is intended for service
in vehicles with a 12 volt storage battery.

ELECTRICAL: CLASS AB| OPERATION®
Cathode's « « civwss s mswmmms s o Coated Unipotential MAXIMUM RATINGS
Heater: 2E26 6893 R
Voltage (acorde) .. oo v v v n 6.3 12.6 Volts Ahsalute: Maximiim Valuss CEaa, JCAS®
DC Plate Voltage. . . . ... ... ... 600 750 max. Volts
F:urrent ......... S 0'8. .4 AT &ra DC Grid 2 Voltage . . .. ........ 250 250 max. Volts
Dg:‘: lln'trpe::::etro.de Capasimers; [Hn ShIEIded)o 20 max. ppuf DC Plate Current§. . . . . v oo oo v 75 75 max. Ma.
""""""""""" i ' DC Plate Power Input§. . ....... 30 37.5 max. Watts
MpUtsi s s a sy smame s smmas s s wwNE 3 13.0 P DC Grid 2 Power Input§ .. ...... 2.5 2.5 max. Watts
OUtpUL. e e 70 Pt Plate Dissipation. . . .« . oo v v v v 10 12.5 max. Watts
MECHANICAL: Peak Heater-Cathode Voltage:
Bulb v vt e dmmms §a @ as i iamis dmmsd i awns b iasns T-9 Heater Positive with Respect to
Base......... Small Wafer Octal with Sleeve (JEDEC B8-44) Cathode. . . ... v v vt e u v u 100 100 max. Volts
Busing: « cowws swwma o swmansa cmmome v niwm s v 7CK Heater Negative with Respect to
Top Cap. .. Small (JEDEC C1-1) or Small Skirted (JEDEC C1-38) Cathode. . .. ... .... e e 100 100 max. Volts
Mounting Position . . . v v v v i vttt e Any Grid 1 Circuit Resistance:
Max. Bulb Temperature at Hottest Point . . . . ... ..... 210°C With Fixed Bias. . . ... ....... 30000 30000 max. Ohms
With Cathode-Resistor Bias . . . .. Not Recommended

TYPICAL OPERATING CHARACTERISTICS

Two Tubes in Push-Pull CCSa ICASx
3" Plate Voltage . . . . v o vt v v v v oo o n 500 700 Volts
I~ M'Ex. ™ Grid 2 Voltagem . .. ... .......... 250 235 Volts
AHiGBE /C} — Grid 1 Voltage (Fixed Bias). ... ..... -40 -40 Volts
JEDEC NO. D I Peak Signal Grid 1-to-Grid 1 Voltage® . . 70 72 Volts
CERORIGESS . Peak Signal Driving Power® .. ...... 0 0 Watts
2% Plate Current:
To j_% Zero Signale « v v v v vt v ee e e 13 12 Ma.
J2 Max. Signal. . . ..o oo 120 110 Ma.
,\ﬁx_ Grid 2 Current:
(s)g_l‘_\k": ‘gﬁgER Max. Signal. . ... .. oo 10 10 Ma.
WéTDré S»%E.E\}" Plate-to-Plate Load Resistance . ... .. 8650 14100 Ohms
B8-44 Peak Signal Power Output . . .. ... ... 40 50 Watts
s

High Vacuum Amplifier Section

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK




2E26
6893

Westinghouse
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CLASS ABp OPERATIOND

MAXIMUM RATINGS

Absolute Maximum Values CCSa ICASx
DC Plate Voltage. . . .. ........ 600 750
DC Grid 2 Voltage . .« o v v v v v v 250 250
DC Plate Current. . v v v v v v v v v 75 75
DC Plate Power Input. . . ....... 30 37.5
DC Grid 2 Power Input . . . .. .... 2.5 2.5
Plate Dissipation. . . . .. oo v v v 10 12.5
Peak Heater-Cathode Voltage:

Heater Negative with Respect to

Cathodeis i « s oo smmpmes s s 100 100
Heater Positive with Respect to

Cathode. . .. ...... ..o 100 100

Grid 1 Circuit Resistance:

With Fixed Bias. . . ... .......

TYPICAL OPERATING CHARACTERISTICS
Two Tubes in Push-Pull
Plate Voltage
Grid 2 Voltage. . . . . ..o oo v i oo
Grid 1 Voltage (Fixed Bias)
Peak Signal Grid 1-to-Grid 1 Voltage® . .
Peak Signal Driving Power®. . . ... ...
Plate Current: )
Zero Signals s v swwws swwmons & swws

Max: Signal. « s cwwiss s samins e
Grid 2 Current:

Max. Signale s «oonwies o s oiewie
Plate-to-Plate Load Resistance

Peak Signal Power Output

max.
max.
max.
max.
max.

max.

max.

max.

30000 30000 max.

Volts
Volts

Ma.
Watts
Watts
Watts

Volts

Volts

Ohms

Not Recommended

CCSa ICASK
400 500
125 125
-15 -15
60 60
0.36 0.36
20 22
150 150
32 32
6200 8000
42 54

PLATE MODULATED CLASS C TELEPHONY
MAX. MODULATION FACTOR OF 1.0

MAXIMUM RATINGS:

Absolute Maximum Values CCSa
DC Plate Voltage. . . . .. ...... 400
DC Grid 2 Voltage . . ... ... ... 200
DC Grid 1 Voltage . . . ... ... .. -175
DC Plate Current. . .. v v v v v v .. 60
DC Grid 1 Current . ... ....... 3.5
DC Plate Power Input. . .. ..... 20
DC Grid 2 Power Input . . ... ... 1.7
Plate Dissipation. . . . . .. ... .. 6.7
Peak Heater-Cathode Voltage:

Heater Negative with Respect to
Cathode:e . s 55556 s6 w5 w4 s 100
Heater Positive with Respect to
Cathode. . . .. ... .ot 100
Grid 1 Circuit Resistance ¢:
Operated at Max. Ratings. ... .. 30000
Operated below Max. Ratings . .. 100000

ICAS %
500
200

-175
70
3.5
27
2:3

9

100

100

30000
100000

max.
max.

max.

max.

max.

max.

max.

max.

max.

max.

Volts
Volts
Volts
Volts
Watts

Volts
Volts
Volts

Volts

Ohms
Ohms

TYPICAL OPERATING CHARACTERISTICS

Plate Voltage
Grid 2 Voltage® .. ............
Grid 2 Series Resistor®
Grid 1 Yoltage t
Grid Resistort
Peak RF Driving Signal:

Voltage

Power
Plate Current
Grid 2 Current. . . v v v v v v v v o
Grid 1 Current. . v v vt v v v oo v v nn
Power OQutput

CCSa
400
160
32000
-50
20000

60
0.15
50
7.5
2.5
13.5

ICAS*

'500
180
35500
-50
20000

60
0.4
54
9
2.5
18

CONTINUOUS WAVE CLASS C TELEGRAPHY

AND

FREQUENCY MODULATED CLASS C TELEPHONY

MAXIMUM RATINGS

Absolute Maximum Values CCSa ICASx
DC Plate Voltage. . . .. .. ..... 500 600
DC Grid 2 Voltage®. ... ...... 200 200
DC Grid 2 Key-Up Voltage. . .. .. 600 600
DC Grid 1 Voltage . . . . ..o oo -175 -175
DC Plate Current. . . . .o v oo .. 75 85
DC Grid 1 Current . .. ... ..... 3.5 3.5
DC Plate Power Input. . ....... 30 40
DC Grid 2 Power Input . ... .... 2.5 2.5
Plate Dissipation. . . .. ... .. .. 10 13.5
Peak Heater-Cathode Voltage:

Heater Negative with Respect to
Cathode. . . . ..o v v v v v v v v 100 100
Heater Positive with Respect to
Cathode. . . . ..o v v v i v v u 100 100
Grid 1 Circuit Resistance ¢:
Operated at Max. Ratings. . . ... 30000 30000
Operated below Max. Ratings . . . 100000 100000

TYPICAL OPERATING CHARACTERISTICS

Frequencies up to 125 Megacycles CCSa
Plate Voltage . . .. ........ 400 500
Grid 2 Voltage® . .. ....... 190 185
Grid 2 Series Resistor. . .. ... 19000 28500
Grid 1 Voltage. . . ......... -30 -40

From Grid Resistorof. ... .. 10000 13500
Peak RF Driving Signal:

Voltage . . .. ........... 41 50

Power ususs snmans ewmas 0.12 0.15
Plate Current . . . ..o v v v v v 75 60
Grid 2 Current. . . .o v v v v v n 11 11
Grid 1 Current. . . .. ....... 3 3
Power Output . .. ..o v v n 20 20

max.

max.

max.

ICAS*
600
185
41500

15000
57
0.17
66

10

27

Volts

. Volts

Volts

. Volts

Ma.

. Watts

Watts
Watts

Volts

Volts

Ohms
Ohms

Volts
Volts
Ohms
Volts
Ohms

Volts
Watts

Watts

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE
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Westinghouse

2E26
6893

TYPICAL OPERATING CHARACTERISTICS

160 Megacycle Amplifier CCSa ICASx
Plate Voltage . . . .. ............. 300 350
Grid 2 Voltage® . .. ............. 170 200
Grid 2 Series Resistor. . . . ... ... ... 21500 21500
Grid 1 Voltage. . v v v v v v v v i e n s -75 -90

From Grid Resistorof. . .......... 30000 30000
Peak RF Driving Signal:

Voltage . . v v v v v v v i i e 85 105
POWer i snuis ¢ smpmws smmwns s omyws s 1.5 2
Plate Current « v v w5 o s mass amanas s 75 85
Grid2Current. v v v v v v v i i 6 7
Grid 1Current. . v v v v v v i i i e e 2.5 3
Power Qutput . . v v v v v v i v i v e e e s 13 16.5

CHARACTERISTICS RANGE VALUES

FOR EQUIPMENT DESIGN

2E26 6893

Heater Voltage. . . ... ........ . 6.3 12.6 a

Heater Current:

Minimum . . s wm e smain e b 0.74 0.37
Moximui « s sonwos smwws e wws 0.86 0.43

Grid 1 Plate Capacitance:

Maximum .. ... ... .00 0.20

Input Capacitance:

Minimyme . o sowos snmms viowws 11.6
MEMOM & s wns swmms v 6 s 14.0

Output Capacitance:

Minimum .. ............... 6.4
Maximum . ... ... o0, 8.0
Amplifier Oscillatori

Plafe Yolts i s wwmas swmps smwmse 200 500

Giid 2 Volt&: swmas smwmes wws 135 200

Grid | Volfs: cwwws somua s smas -10 - -

Grid 1 Resistor. « . v v v v v v v v - - 15000 + 10%

Plate Current:

Meximum .. oooe cwmes cowas 47 60
Minfmom s ewes sowns smmas 23 100

Grid 2 Current:

Maximum ... ... .00 4 - -

Grid 1 Current:

Masxtimum . v v v swww e vgans - - 2.2
Minimomi s w s ws swmas s smas s -- 1.8

Power Output:

Minimum. . . ..o oo i - - 18

Volts
Volts
Ohms
Volts
Ohms

Volts
Watts

Watts

c Volts

Ampere
Ampere

p

Lyt
ppt

it
ppf

Volts
Volts
Volts
Ohms

Ma.
Ma.

w»

b

Page 3

Subscript 1 indicates that no grid current flows during any part of

the input cycle.
Continuous Commercial Service.
Intermittent Commercial and Amateur Service.

The input-coupling network used should not introduce too much
resistance in the grid 1 circuit. Transformer orimpedance coupling

arrangements are recommended.

The driving stage should be capable of supplying these values of
voltage and power at low distortion.

The grid 2 voltage should not change with power supply load. A
separate power supply or independent voltage-divider voltage
source is recommended. In applications requiring the use of
screen voltages above 135 volts, provision should be made for the
adjustment of grid 1 bias for each tube separately. The necessity
for this adjustment at the lower screen voltages depends on the
distortion requirements and on whether the plate dissipation rating

is exceeded at zero-signal plate current.
Averaged over any audio-frequency cycle of sine-wave form.

Subscript 2 indicates grid 1 draws current during some part of the
input cycle.

When grid 1 is driven positive and draws current the listed values
must not be exceeded. If these values are insufficient to provide
proper operating bias, other biasing methods must be used to
provide the required extra bias without increasing grid 1 circuit

resistance.
It is recommended that the.screen voltage be modulated with the

plate This
modulated power supply or a series resistor from the plate voltage

supply.

The grid
combination grid resistor and cathode-bias resistor methods.

voltage. can be accomplished by an independent

1 bias should be generated by either grid resistor or

Operated as a single tube self excited 15 Mc. Oscillator.

© The grid 2 voltage should not change with power supply load. A

separate power supply or independent .voltage-divider voltage
source should be used. A series voltage-dropping grid 2 resistor

should not be used in keyed circuits.

WESTINGHOUSE

ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK



. Westinghouse

Page 4

AVERAGE PLATE CHARACTERISTICS
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TYPICAL GRID | CHARACTERISTICS
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TYPICAL GRID | CHARACTERISTICS
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October 20,

HIGH-VACUUM AMPLIFIER TYPE 813

The 813 is a five-electrode beam-power transmitting fube of high sensitivity, designed for use as a modulator,
amplifier, and oscillator. The anode is capable of dissipating 125 watts. The cathode is a thoriated-tungsten
filament. Maximum ratings apply up to a frequency of 30 megacycles. Cooling is obtained by radiation. For con-
tinuous commercial service the output for Class C telegraph service is 275 watts. With adequately shielded cir-
cuits neutralization is unnecessary.

GENERAL DATA

Electrical Minimum Bogey Maximum
Filament Voltagecsesenssseasssasnsassnssasnasses 955 10 10.5 volts
Filament Current at Bogey Voltag€e.essesssssesees 4.7 5 5.3 amp
Transconductance, lp = 50 ma, Ep=2000V, G, =400V - 3750 - pmhos
Amplification Factor, Gy to G, (Mu), E, = 2000 vdc,
lh = 50 ma, Gy = 400Vecesesoonsnssoansonsanes = 8.5 -

Interelectrode Capacitances, measured without
external shielding

Gy to Plateiessescesecnearsecanncaaacanscnanss = C - 0.25 jorvis
Input, Gy to filament, G,, and G3eeveeaaannans 13 16.3 19.6 gt
Output, plate to filament, G,, and G3eeeaveaes 10.5 14.0 17.5 Juyif

Mechanical

MOUNt ing POSItioNiesesessssesossstssesssaasssanassasseaes Vertical, base up or down.
Horizontal, plate in vertical plane.

BAS INgeueaeosusessesoeesstocasoesososasassasasasssasanssnasanasenssss JETEC 5BA
Cap, MEdiUMeesusaassanasessassesosaassaasassensssnsasssssssassncnsaas JETEC C1-5
Base, medium metal-shell, giant 7=pin Dayonet.eeeeeeessessansesssaass JETEC AT=17
Bulb................................................................. T-20
Net Weight, approXimatEe. s dee e oo sassseassssinsisienensesssssssesas 8 0z-
ShiPPING WEighteeeeeeoeaaeeaoeaasoossessosesoesassssasesssensscasnass 245 1bs
Medium g"
qu fe—2 l_é Max -
JETEC
_5/‘
Anode’/////, l
T-20 Bulb 5"
\ 6=
8“
=
7 X AA' = Plane of Electrodes
Medium A JETEC
Metal-Shel| +L4 5BA
Giant 7-Pin -
Huyorel B / BASE_CONNECTIONS
JETEC F-Filament
A7-17 G,-Control Grid
: Y Gp-Screen Grid
G3-Suppressor Grid
P-Plate & Anode
NC-No Connection
CE-A1086 CE-A|087
Supersedes WL-813 Data Sheet Dated March 15, 1947 High—-Vacuum Amplifier Section

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK

1955



Westinghouse

Page 2
MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS

AUDIO-FREQUENCY POWER AMPLIFIER AND MODULATOR - CLASS AB,

Maximum Ratings, Absolute Values cest ICAS2
DC Plate voltage, MaXimMuMieseeosssososcesassesossssccssasasa 2250 2500 volts
DC Grid No. 2 VOltage, MaximuMleseeeeeesesassaseassssssnss 1100 1100 volts
Maximum DC Plate Current, maximum Signal3.eeeeeceeecceees 180 225 ma
Maximum Plate Input, maximum signa13...................... 360 450 watts
Maximum Grid No. 2 Input, maximum signala................. 22 22 watts
Plate Dissipation, maximum eeeeessesesosssssassoscssasassas 100 125 watts

Typical Cperation, for two tubes, unless otherwise specified

ces? ICAS?
DC Plate Voltag€esesassessnsssssasaseans 1500 2000 2250 2500 volts
DC Grid No. 3 VOltag€isesseasessasaannns 0 0 0 0 volts
DC Grid No. 2 VOltag€eeaesasesosnssnnnces 750 750 750 750 volts
DC Grid No. 1 VOltag€eseseavesossscnncans -85 -90 -95 -95 volts
Peak Audio-Frequency Gy to G; Voltage... 160 160 170 180 volts
Zero=Signal DC Plate Currentesessceecess 50 50 50 50 ma
Maximum Signal DC Plate Currenteseceesss 305 265 255 290 ma
Zero Signal DC Grid No. 2 currentececess 2 2 2 2 ma
Max.imum Signal DC Grid No. 2 Current.... 45 43 53 54 ma
Effective Load Resistance (plate toplate) 9300 16000 20000 19000 ohms
Maximum Signal Driving Power®...eeeeeess 0 0 0 0 watts
Maximum Signal Power Outputeeesseseccass 260 335 380 490 watts

RADIO-FREQUENCY POWER AMPLIF!ER - CLASS B TELEPHONY
Carrier conditions nar tuoe for use with a paximum modulation factor of 1.0

Maximum Ratings, Absolute Values ces! | CAS?
DC Plate vVoltage, MaXimMuMieesesueesascassossssanssassssase 2000 2250 volts
DC Grid No. 2 voltage, MaximuMeieseeaseeseescassenssssssasss U400 400 volts
DC Plate Current, MaXiMUM.eeessaessecossasanasssssaacssasss 100 125 ma
Plate Input, MaXiMUM.ieseeessoaessscssesssosssssassesensess 150 200 watts
Grid No. 2 Input, MAXiMUMessesonsosseesssssaasssssseassnass 15 20 watts
Plate Dissipation, maximMum.eeeeseesesssssccsescosassssseanas 100 125 watts

Typical Operation ccst 1CAS?
DC Plate VOltageeeieesssessesssssssassssssansasass 1500 2000 2250 volts
DC Grid No. 3 VOlt@Q€eeeeeasessesosscossscnasannnnns 0 0 0 volts
DC Grid NO. 2 VOlt@g€ieseesesesasssoccssascsssssnne 400 400 400 volts
DC Grid Noe. 1 VOltag€eessseacssssssosssscsscnnssnes =60 -75 -60 volts
Peak R-F Grid No. 1 VOlta@g€eisesssoesnssnsasasansas 70 80 70 volts
DC Plate CurrenNtecescesccasssosssssssssssasssessese 100 75 85 ma
DC Grid NO« 2 CUrreNteeeesessssnsssscssnssssssssans y 3 3 ma
DC Grid No. 1 Current, approximated..ieieineceiaas - - - ma
pDriving Power, approximate6'7...........‘......... - - - watts
Power Output, approximatesisssecececcccsscsasanscanns 50 50 70 watts

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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PLATE-MODULATED RADIO-FREQUENCY POWER AMPLIFIER - CLASS C TELEPHONY
Carrier conditions per tube for use with a maximum modulation factor of 1.0

Max i
DC
DC
DC
DC
DC
Pl
Gr
Pl

Typi
DC
DC
DC

0C

Pe
ne
ne
DC
pr
Po

GRID=-MODULATED RADIO-FREQUENCY POWER AMPLIFIER - CLASS C
Carrier conditions per tube for use with a maximum modulation factor of 1.0

mum Ratings, Absolute Values

Plate voltage, MaXimuMeeesseeeeaeeososoassessssasasses

Grid No. 2 Voltage, maximume..eeoos
Grid No. 1 voltage, maximume..eeeo...
Plate Current, MmaximMuUmMeseeeseaacsas
Grid No. 1 Current, (M2XiMUMeeeasaan
ate Input, MAXiMUNeesaseasasanncnnsss
id No. 2 Input, maAxXimuMeedessssaaans
ate Dissipation, mMaximumMeeeeceseanas

cal Qperation

Plate Voltagesieessosannensnsorassans
Grid No. 2 voltageB.iiiiiiiianannns
Grid No. 2 vOliaAg@eisasncsnasssnsns
From a series resistor ofiieceseaans
Grid No. 1 Voltajeesesansennassnnns
From a 3rid resistor cfivveevannanns
ak R=F Grid No. 1 VOllai€iernananans
Plate Curremfivsssvanssmsnvimensani
Grid No. 2 0urrentecssrineesasmrsnens
Grid No. &1 Current, arproximate....
iving Power, 20prcXimatteiesacecacens

wer OQutput, approXimatle.iceseonsansns

Maximum Ratings, Absclute Values

Ty

.

Tses s

seses e

s e s e

1250
0

300
27000
-160
12500
250
1580
35

13
2.9
140

ccst

1600
400
=300
150
25
240

18
12

67

cest

DC Plate Voltage; max imumie s sssessionsssessaasnsanss
DC Grid No. 2 Voltage, MaxXimumMesessessasecassasssanses
DC Grid No. 1 Voltage, MaXimUMeeeeeesoassancsassnanses
DC Plate Current, mMaX itiUMeeeesssoseeaesesososnsasesaanans
Plate Inpat; maximuiie e e e we s os 6o 55 o e s 6 o 65 808 6 906 6 6k e o o
Grid Nou 2 Input, MaXiMmUMeeeeeseoeesassasasansasasanesas
Plate Bissipation; max imume e e e e em e sie s as s s ees

pical Operation

DC Plate Voltageesseessnassonaases eotoesansnens
DC Grid No. 3 VoltageB.uiiieiiiiniinennennanns
DC GFid. NOow 2! VoIt 2T s s urs s srswis 8 66 6 51w & o 576 5 &
DC Grid NOu 1 VOl tagCueesaaaasnonenaesnannnnas
Peak R=F Grid No. 1 VOlta0€itesasassnaennennns
Peak A-F Grid No. 1 VOltag€ieenssanecacasnnnns
DC Plate CUrrentieesseseesecaseesessssenssnnsas
DC Grid Noe 2 Currente:esewss seeesessesssansei
DC Grid No. 1 Current, approximateZ...........
Driving Power, approximate® 10, . . . . . iiiiien.
Power Outputl, appProXimate.eseeesseesseeeesasnsss

1500
0
400
-140
145
60
70

2

-

40

1600
¢

300
43000
-160
13500
250
150

cogl

2000

400
-120
120
€0
75

50

1CAS?2

2000
400
-300
200
30
400
20
100

10AS?
2000
0
530
41000
-175
11C0C
300
200
40
16
4.3

200

volts
volts
volts

ma

ma
watts
watts
watts

volts
volts
volts
Zhins
volts
ohins
volts
i

ma

A
watts
watts

TELEPHONY

1CAS2

2250
400
-200
125
200
20
125

volts
volts
volts

ma
watts
watts
watts

volts
volts
volts
volts
volts
volts

ma

ma

ma
watts
watts
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RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR - CLASS C TELEGRAPHY
Key-down conditions per tube without amplitude modulationll

Maximum Ratings, Absolute Values ccst 1CAS?
DC Plate Voltage, MAX iMUMe.eeeseceansensscsscsasascsssaceee 2000 2250 volts
DC Grid No. 2 Voltage, maximuM.sseeeseseseaesosssccssssssans 400 400 volts
DC Grid No. 1 voltage, max imum.s.eeeesssaeesscaacessssasas =300 -300 volts
DC Plate Current, MaXiMuUMeeeeeeeeesceosassssaascacsansnscsnns 180 225 ma
DC Grid No. 1 Current, mMaximMuUM.eeeeeseesscnseacnsasasancacans 25 30 ma
Plate [nput; MaAXimMUMais s sies siesieis amesis s e sis oie o e s es sie s s e 360 500 watts
Grid No. 2 Input, MAXiMUMeeeeaeeasaaesoosanscasasasaasasans 22 22 watts
Plate Dissipation, MaXimMuUmM.«eeeeeeeseossosessosscsansaacncass 100 125 watts
Typical Operation cest 1CAS?
DC Plate VOlta@gCeicessaessssassnsssanssesss 1250 1500 2000 2250 volts
DC Grid No. 3 Voltagea.................... 0 0 0 0 volts
DC Grid NOo. 2 VOltag€issssseseassscennsanns 300 300 %400 400 volts
From a series resistor ofceeececsssaceas 27000 40000 36000 46000 ohms
DC Grid No. 1 VOltag€eeeeeeeesscnaenannnns -75 -90 -120 -155 volts
Peak R-F Grid No. 1 Voltag€eeeeesssescanas 160 175 205 275 volts
DC Plate Currentececececcssessscscscsscscnse 180 180 180 220 ma
DC Grid NO. 2 CUrrentecececccsccsscassasanss 35 30 45 40 ma
DC Grid No. 1 Current, approximateseeesees 12 12 10 15 ma
Driving Power, approximat€.iiececescacaanas 1.7 1.9 1.9 4.0 watts
Power Output, approxXimateeeescececescesasess 170 210 275 375 watts
SELF-RECTIFYING OSCILLATOR OR AMPLIFIER - CLASS C
Maximum Ratings, Absolute Values ccst
AC Plate voltage, I'mS, maxXiMumMeeseseeessessassasassasassssssssnssess 2800 volts
AC Grid No. 2 voltage, IrmS, MaxXiMuUMeeeeeeseeosnssssssssassasassnnnss 550 volts
DC Grid No. 1 voltage, MaxXiMuMeseseeessescssosssvesasssscssesasassss =100 volts
DC Plate Current, MaXiMUMeeeeeosasasssssosassenseassssasasasascssnnans 95 ma
DC Grid No. 1 Current, MAXiMUMeeeseosaseassosanasasnsenanasssansanssse 10 ma
Plate Input, MAXiMUM.eeossseeasasceassossccasssssssssasscsssssacananns 295 watts
Grid No. 2 INnput, MAXiMUMeessaeaassanesasasossssosasesasascansasonnsas 22 watts
Plate DiSsSipation, MAXiMUMeseeeeeeseaseassostssesssosssnssessansaasns 100 watts
Typical Operation cest
AC Plate VOltage, IMMSieesesessssssansssssascsscoassssassasasassacsssas 2800 volts
DC Grid NOe 3 VOltAg€eesseesaesasosasssossasaaasssnssanssosssatansas 0 volts
AC Grid No. 2 VOltage, IMSeseeeessesssersacsassassaanssansassansansas 530 volts
DC Grid NO«e 1 VOltaAQg€eesseeeeasssssaosceaesanssassssasssssanssaananss =37 volts
From a grid resistor Ofuceeeeesesesassescesascesanssasssasassssases 37000 ohms
DC Plate CUrrenNteceeeeeesasessssssossssecsasssosssasnssssssascnssssensas 95 ma
DC Grid NOe 2 CUFFeNtecsaesecansssosscsassscssscssassssosscanaanssssnsanas 12 ma
DC Grid No. 1 Current, approxXimate.eesesessassessosssatsssssssnasnsns 1 ma
Driving Power, approximatelZ...ueeeeesreeeasesencnsasantaccaanaanas 1 watt
Power Output, ApPProXimateeeseseceecescesssessssassosstansassnsssansns 230 watts
Useful Power Output, (approximate) 75% circuit efficiencyceeeeaasues 170 watts
FOOTNOTES
1. Constant commercial service.
2. Intermittent commercial and amateur service.
3. Averaged over any audio-frequency cycle of sine-wave form.
WESTITNGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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AMPLIFIER OR OSCILLATOR - CLASS C

With

rectified, unfiltered, single-phase, full-wave plate supply

Maximum Ratings, Absolute Values

DC
DC
DC
DC
DC

Plate Dissipation, maximumeieesseseasssessssenss

Plate Voltage, maxXimMumMe.seeeeeeoaessssosssssaasasassanssssnanasss
Grid No. 2 Voltage, MAXiMUMieessaeoeaasaasnoassasssasassssssnns

Grid No. 1 voltage, mMaxiMUMeeseessssesasssasssosannnss

seses e

Plate Current, maximuUmMe.seesseeseessosasasacssosssssassssassasasnnss
Grid No. 1 Current, MaxXimMUMesesesssssosccasssosasessocssasossanaa
Plate Input, MaXimuMLB . s et eeeeeseesroesaseseneesasasssasasaansanas
Grid No« 2 Input, MAXiMUMeaseeesoassossessnssasassassssssasnnssaanas

Typical Operation

DC
DC
DC
DC

From a grid resistor ofceeecescsacsanssancnsns

DC
DC
DC

Driving Power, approximatelu

Plate VO ltagCeuiessetatonseassssssnsssssoscssssosasssaasansasssanss
Grid NO« 3 VO lt@QgEasseeasaraenssnssasssnsssansssrsssatsssnssassans
Grid NO:w 2 VO ltAQgCaeaasassoseanssasssossssssssasssssssssssssnans
Grid NO« 1 VOlt@gEuueesessaeassassasssseanssosssasassassnnsasnans

Plate CUIrreNtececsesecsssssessssasssssnsscsssasssasosscsosascnansss
Crid NOw 2 CUrrent eevemses esssssssnssasssssessusssansesssssss
Grid No. 1 Ccurrent, approXimat@eeeeeeseecasassssasasosssssannans

© 8 6 68 e e s ess s e EeEseesseeess e ss e

Power Output, approXimateicesesscsesaessssssscsnsssssssssassonsssns
Useful Power Output, {approximate) 75% circuit efficienCyceseaceass

NOTE:
higher frequencies provided the maximum values of plate
input are reduced according to the tanulation below

MAX1MUM RATINGS VERSUS FREQUENCY

ccst

1800
360
=200
190
22
360
22
100

cest
1800
0

250
-120

10000

160
37
12

2

280

210

volts
volts
volts

ma

ma
watts
watts
watts

volts
volts
volts
volts
ohms
ma

ma

ma
watts
watts
watts

Max imum ratings apply up to 30 megacycles. The tube may be operated at

voltage and power

(other maximum ratings

are the same as shown above). Special attention should be given to adequate
ventilation of the tube at these freguencies.

FrequUeNCyYeesssecesessasssssnsnssssesesansensonsnassssnsas 30
Maximum Permissible Percentage of Maximum Rated Plate
voltage and Plate Input
Class B TelephONyesssnssssssensasssnssnasennasonasessee 100
Class C Telephony
Grid-Modulated.seesssssasssosasssssssassssasssasansss 100
Plate—Modulated.sssecesssasssssscasssssssssssnasssease 100
Cl1ass C Telegraphyeeecesesessaseasasssssaascsassssassaas 100
Class C, Self-Rectified Oscillator, Amplifiereesssesess 100
Class C, Separately-Rectified Oscillator, Amplifier.... 100

FOOTNOTES

45

93

93
87
87
87
87

60

88

88
75
75
75
75

120

76

76
50
50
50
50

mc

percent

percent
percent
percent
percent
percent

Driver stage should be capable of supplying the No. 1 gridsof the class AB stage

with the specified driving power at low distortion.

Usually negligible. Fixed supply or bypassed cathode resistor bias recommended.

At crest of audio frequency cyclie with modulation factor of 1.0.

Usually negligible., Never more than two watts.

Suppressor should be connected to the mid-point of the filamentcircuit whenoper—

ated on ac or to the negative end when operated on dc.

Usually negligible. Fixed supply or unbypassed cathode resistor bias recommended.

Page 5

WESTINGHOUSE ELECTRIC CORPORATION,

ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK



Westinghouse

- 813
Page 6 :
CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN
/
Notes Minimum Maximum
Plate Currefite ssesssmseee oo s on o e a0 © e @56 % sseseaesrennss 1,2 35 65 ma
Grid NOo. 2 CUFreNteeeeeceescnnnse P 1,2 - ! ma
Plate Currenteisissinssvovasasneissasiseosesmusinsansse 1,3 - 2 ma
Power OutpuUl.ieeseesecsnsnnannas csessessssccsncns eesses 1,4 198 - watts
NOTE 1: DC filament volts = 10.0.
NOTE 2: with dc plate voltage of 2000 volts; dc grid No. 3 voltage = 0 volts; dc
grid No. 2 voltage = 400 volts; dc grid No. 1 voltage = =35 volts.
NOTE 3: Wwith dc plate voltage of 2000 volts; dc grid No. 3 voltage = 0 volts; dc
grid No. 2 voltage = 400 volts; dc grid No. 1 voltage = -80 volts.
NOTE ¥: With dc plate voltage of 2000 volts; dc grid No. 3 voltage = 0 volts; dc
grid No. 2 voltage = 400 volts; plate current = 180 ma; grid No. 1 current of
9.6 to 14.4 ma; grid No. 1 resistor of 10000 ohms *10 percent, anrd frequency of
15 mc.
FOOTNOTES
10, Usually negligible. R=F driving power never more than two watts; A-F power usually
not more than one watt.
11. Modulation, essentially negative, may be used if the positive peak of the envelope
does not exceed 115 percent of the carrier conditions.
12. From a self-rectified driver.
13. Power Input is 1.23 times the product of DC Plate Voltage and DC Plate Current.
14, From a driver with a rectified, unfiltered, single-phase, full-wave plate supply.
A ERAGE CHARACTERISTICS AVERAGE CHARACTERISTICS
AP R T T
T e e 1r11|[ FHH I
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g | i |
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AVERAGE PLATE CHARACTERISTICS
S ‘
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AVERAGE PLATE CHARACTERISTICS
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Page 8 " o8 AVERAGE PLATE CHARACTERISTICS
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Grid N2 2 Volts =750
w 06 . ] 0 Grid- N2 3 Connected to Center Tap
o = 4 of Filament Winding
8 nt  wind
£
< M
S i
I H
hel 0.4: a T
15 BN N
5
o [
®
2 BAN ‘z-!
& o02f] 7
I- P : wan s -t
Sy - l R -
T P me! et ;s
6] - 500 1000 1500 2000 2500
Plate Voltage - Volts ce-ao21
AVERAGE PLATE CHARACTERISTICS
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Power Triode Type WL-892

The WL-892 is a three—electrode transmitting tube of the double-filament type. It is
designed for use as a radio-frequency power amplifier, oscillator, and Class B modu-—
lator. The construction of the filament permits operation from two-phase or single-
phase alternating current as well as from direct current, for all classes of service.
The plate is water—-cooled and is capable of dissipating 6.6 to |0 kilowatts of power.
The WL-892 can be operated at maximum ratings at frequencies as highas |.6 megacycles
and up to 20 megacycles at reduced ratings.

GENERAL DATA 437 .500

Electrical:

Filament 7
TYPEevrsesnsnssnssaaasssssassTUNgsten, Two Section ?1_
Excitation.ssssssss. Single or Two Phase AC or DC = _!
VOltage.ﬁl.............................. 22 Volts T:T

CURTENE % s s7e i s 61 i ww s m & 6 & 5 vt o vt s s s 60 AMIP S ‘ i

Amplification FAaCtoriiesssssesssssnssssosasssans 50 7188 Max. | Max. 203
Inter-electrode Capacitances 7 7 3

Grid=—plateiseeeeessesssnnnnesnseassnnnnss 30 guf 8 TQTB ~4

Grid=filaments’s sesnsoisnisnvamasmavnsnsss 20 puf 187 )

Plate—filaments cuvssueesseennnnsnssenssss 1.5 yuf +.057 T

Mechanical: 2.000
Mounting position..sesse.a.s.. Vertical, Anode down
Type Of COOTINgReseeeinenssanneaansannssasass Water 8
Basesswssnsswsnssnnansaninesseewennosns JETEC A3-80 +L1
Grid CAPrenessnsnenssnsasnsnsensnanasss  JETEC J1-1 -8

|
|
|
!
|
AF Power Amplifier and Modulator, Class B L#-
CE-AI043
Maximum Ratings:
DC Plate Voltage.veeessnasassassasesaas 15000 VOIts
DC Plate Current, Max. Signal®..eeievess 2.0 Amps.
Plate Input, Max. Signal™®.ieeeceaseasss 20000 Watts
Plate Dissipation®seesessessesasnsnsass 7500 Watts

Typical Operation: 9"
Unless otherwise specified, values are for 2 tubes. 16 Min. Rad.
DC Plate voltage.sssesseas 6000 10000 12500 Volts ) /

DC Grid Voltage##eseessss, 0 =90 —170 Volts Srail Taments
Peak AF Voltage,

Grid to Gridesessasassss 1200 1620 1530 Volts
DC Plate Current, o

Zero Signaleseessssesas 0.5 0.5 0.4 Amps. 120" Nowg
DC Plate Current,

Max Signal, s ewsswnswe Zad 3.2 2.8 Amps. !
Effective Load Resistance,

Plate to Plate.sssusas. 4200 6400 10000 Ohms
Driving Power,

Max. Signaleessesessaes U15 525 420 watts
Power Output,

Max. Signalesssssssess 8000 20000 22000 Watts

120° Nom.

“-Filament
Center-Tap
Large Terminal

CE-AIOS3

F When operated on DC or on single-phase AC the filament must be operated at the total voltage indicated and
with the two strands in series. When used on two-phase the filament voltage must be 11volts for each strand.
The larye post is at the junction of the two strands. This tube can often be operated with reduced filament
voltages when the load conditions are lower than maximum.

# Water flow of 3 to 8 gallons per minute must start before application of any voltages and continue for at
least 5 minutes after removal of voltages. Water temperature must not exceed 700C under any conditions of
operation.

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

## With AC filament supply.

Supersedes WL—-892 Sheet Dated 7-1-48 High-Vacuum Amplifier Section

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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. RF Power Amplifier, Class B
Carrier conditions per tube for use with
a maximum modulation factor of 1.0.

Maximum Ratings:
DC Plate Voltagesssssssassassasassnasss 15000 VOIts
DC Plate Currentisecesecsncsscaansenses 1.0 Amps.
Plate INpuUteseeesssassacssassssnnssasss 15000 Watts
Plate DisSipationiesssaseecesesesssenss 10000 Watts

Typical Operation:
DC Plate Voltagessseseseass 6000 10000 14000 VOlts
DC Grid voltage®*......... 0 -100 -190 Volts
Peak RF Grid voltage.h.... 300 470 510 Volts
DC Plate Currenteceeesesss 0.67 0.93 0.95 Amps.
Driving POWElsessessescans 65 50 30 watts
Power Outpuleseeesseaseesa 1000 2500 4000 watts

Plate-Modul ated RF Power Amplifier, Class C Telephony .
carrier conditions per tube for use with
a maximum modulation factor of 1.0.

_Maximum Ratings:
DC Plate VOltag€eueesssessesasnsaensass 10000 VOlts
DC Grid Voltageeseesseanaessaasasasaass —3000 VOIts
DC Plate Currenticceeeccescescscesnnnes 1.0 Amps.
DC Grid CUIrrenteeseesesessassasesassess 0.25 AMpS.
Plate INpPUleeeeesesacsssesassensssansss 10000 Watts
Plate DiSSipatioNieeesescsessscanssasas 6600 Watts

Typical Operation:
DC Plate Voltage.sesseessas 6000 8000 10000 Volts
DC Grid Voltagesssessesssss—1000 1300 -1600 VOIts
Peak RF Grid voltage....... 1675 2000 2400 volts
DC Plate Currentesesseseess 0.77 0.75  0.72 Amps.
DC Grid Currenteeecessasseas 0.19 0.18 0.12 Amps.
Driving POWersesesesssssess 310 350 260 watts
Power Outputesessssseseess 3500 5000 6000 watts

RF Power Amplifier and Oscillator, Class C Telegraphy.
Key-~down conditions per tube without modulation.###

Maximum Ratings:
DC Plate VOltag€isseasassssassssessasss 15000 VOlts
DC Grid VOltag€isssassssasesassnneasass —3000 VOIts
DC Plate Current.ceeeseesesssssenssnses 2.0 Amps.
DC Grid CUrrenNteesecesessasasssnanseases 0.25 AMpS.
Plate INputeseesseassecscasaseasannasas 30000 Watts
Plate DisSipationieeescessssseaseaseasss 10000 Watts

Typical Operation:
DC Plate voltage.eeeesass 8000 10000 12000 volts
DC Grid Voltageisssessass —1000 -1300 -1600 VOlts
Peak RF Grid voltage..... 1800 2300 2800 volts
DC Plate Currentieseeesss 1.1 1.4 1.64 Amps.
DC Grid Currenteeessasss. 0.18 0.18 0.18 Amps.
Driving POWEleeessesasass 320 400 500 watts
Power Outputeeeessasesass 6500 10000 14000 watts

o At crest of AF cycle with modulation factor of 1.0.

### Modulation essentially negative may be used if the
positive peak of the audio-frequency envelope does
not exceed 115% of the carrier conditions.

** with pc filament supply.

Frequency Ratings

Maximum ratings apply up to 1.6 MC. The tube may be
operated at higher frequencies provided the maximum
values of plate voltage and power input are reduced
according to the table below.

Class C, Class C,

Frequency Class B, RF Plate Modulated Unmodulated
1.6 MC 100% 100% 100%
7.5 MC 85% 85% 75%
20.0 MC 76% 75% 50%

FILAMENT CONNECTIONS

DC SUPPLY

Base Terminals

Large

Terminal V=22 Volts

A=60Amperes
CE-AI1050

SINGLE-PHASE
AC SUPPLY

Base Terminals
<

Large
Terminal V=22 Volts
A=60 Amperes

CE-A105I

TWO - PHASE
AC SUPPLY

Base Terminals

&
Zl_urge

Terminal V=11 Volts
A=60 Amperes CE-A1052

WESTINGHOUSE ELECTRIC CORPORATION.

ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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Page Three
AVERAGE CONSTANT-CURRENT CHARACTERISTICS
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AVERAGE GRID CHARACTERISTICS
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Westinghouse

DEVELOPMENTAL DEVICE

Tentative Data

Page 1

WX 4276

Datedune 15, 1961

c>f4v

The WX-4276 iz a
modulator, or amplifier.
dissipating 5 kilcwatts.
filament.

to 200 megacyrles.

ELECTRICAL DATA. GENERAL

Filamzsnt Voltage
Filament Current

Amplification Fartor ..

Dirset Interelectrod: Capacitances(Approx.).

Grid to Plats

Grid to Filament .........
FPlate to Filament ...

...... eimi s w i s s E e b8 6.0
samenEnE B w0 b seEEE e 8 70
BRI B e b b PRI 33

S eeeebsenaoe e e mmnm s 16
AT HEEEE LR S 30

6 5.5 66 I 15 5

MECHANTICAL DATA, GENERAL

Type of Cooling
Aic Flow

Air Flow to Filament asnd Grid Seals ..

Bulb Temperature

o

MAXIMUM RATINGS - CLASS C_TELEGRAPHY

e e o 0o

350
30
180

0 e 00 0 e

(key down conditions per tube without modulation)

D.C, Plate Voltage
Plate Current

D.C.
D.C. Grid Voltage
D.C. Grid Current
Plate Input ....
Plate Dissipation

e w

veve.. 12,000

P 2.0
e -1200
e .50
e 20
oo 5

three-electrode tube designed for use as an oscillator,
The anode is forced air-cooled and is capable of
The cathode is & single phase thoriated tungsten
Maximum ra‘ings apply up to 60 megacycles; reduced ratings up

volts
amperes

uuf
uuf
uuf

Forced Air

CFM
cubic ft./min.
°C. maximum

volts
amperes
volts
amperes
K.W.
K.W,

A The WX- number identifies a specific laboratory design; the design and, consequently, the data and type number are subject
to change. No obligations are assumed to manufacture this particular device in the future unless otherwise arranged. These
drawings and specifications are the property of Westinghouse Electric Corporation, Electronic Tube Division, and shall not be
reproduced or copied or used as the basis for the manufacture or sale of apparatus and/or devices without permission.

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK

For additional information on this or other Westinghouse Electronic Tube Division products, contact the field sales repre-

sentative nearest you:

ET-1082

Elmira, New York
P.O. Box 284
REgent 9-3611

Bloomfield, New Jersey
MacArthur Avenue
HUmbolt 4-3000

Boston, Massachusetts
10 High Street
Liberty 2-0600

Chicago 9, Illinois
2211 W. Pershing Road
WHitehall 4-3860

Detroit 32, Michigan
P.O. Box 502
TRinity 2-7010

Los Angeles 17, California
600 St. Paul Avenue
HUntley 2-9660

Washington 6, D.C.
1625 K Street, N.W.
NAtional 8-8843

San Lorenzo, California

2222 Grant Avenue
BRowning 6-1800



WX-4276
Page 2 of 4

TYPICAL OPERATION - CLASS C

TELEGRAPHY

(key down without A.M.)

D.C. Plate Voltage ....
D.C. Grid Voltage ......
Peak R.F. Grid Voltage .
D.C. Plate Current .....
D.C. Grid Current ......
Peak R.F., Plate Voltage
#Driving Power .....c0000
Power Output ...........
Power Input ........ PP

................. 9000
................. -600
.......... wnsain s 960
Geseesre e B s 1.97
................. 0.45

o g 8 S mL A e e 8000 -

......... wewnie ey 414
................. 14.1

llﬂ...l.ll? ...... 1708

10,000
~700
1,100
1.96
0.42
9000
441
15.9
19.6

volts
volts
volts
amperes
amperes
volts
watts
kilowatts
kilowatts

#Allowance must be made for grid circuit losses which are not included
in the numbers listed above.

MAXIMUM RATINGS - CLASS B

(A-F Power Amplifier & Modulator) (Conditions per tube)

DOCOVPlate Voltage ....

D.C. Plate Current (max. signal) ........c........
D.C. Grid Current (max. signal) ......cceeveeeennn
Plate INpUl aevsssvmenssmossnnmns snaaanne somnnssnnss
Plate Dissipation ......cccvitevenceevesensssascons

TYPICAL OPERATION - CLASS B

(A-F Amplifier or Modulator)
(Conditions for 2 tubes unless otherwise specified)

D.C, Plate Voltage ...-:
D.C, Plate Current (max.

Plate Current, Zero Signal (per tube) ............

Grid to Grid Peak A.F,
D.C. Grid Voltage ......

GHER) ) | sassums nsswnnas

---------------------------

--------------------------

Driving Power (max. Signal) c..eeveeeenoveneennennn

Power Output coovoovnnnn
Power Input .c.o.soosovo '

--------------------------

Plate Load (plate to plate) ....... e ——

Distortion-Harmonic ....

7000
2.8

550
-120
50
12
19.6
4700

5300

volts
amperes
amperes

kilowatts
kilowatts

volts
amperes’
amperes
volts
volts
watts
kilowatts
kilowatts
ohms
percent
volts
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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DEVELOPMENTAL DEVICE
Westinghouse TENTATIVE DATA

ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK

XVX- 4361

DATE May 8, 1964
PAGE | of 4

POWER AMPLIFIER TETRODE TYPE WX-4361

The WX-4361 is a large, four-electrode, immersion cooled tube designed
for service as a hard-tube modulator and RF power amplifier. The anode
is capable of dissipating 30 kilowatts, exclusive of filament heating
power, when 0il cooled or 175 kilowatts when water cooled. The cathode
is a multiple-strand, thoriated-tungsten filament operated 3 phase.

ELECTRICAL:
Cathode . . . . Multiple-strand, Thoriated-Tungsten Filament
Filament:
Voltage (3 phase line to line) . . 23.4 26.0 Volts
Current (3 phase connection
per line) o+ ¢ « o » o 5 & & « » &« 190 200  Amperes
Minimum Heating time . . . « « .« . 30  Seconds
Mu-Factor, Grid 2 to Grid 1 . . . . . 7
Direct Interelectrode Capacitances:
Input R N T T T I T T T 410 uuf
OULPUT o o o o o ¢ o o o o o o« o o o o o o o = 78 uuf
Feedback « ¢ o ¢ ¢ o o ¢ o ¢ o ¢« ¢ o o o o » & 0.6 uuf
MECHANICAL:
Mounting « « o ¢ ¢ ¢ ¢ o ¢ o o o o Vertical, Anode Down
Cooling:
TYPE ¢ o o o o o o o o o o o o o o. o o Water 0il
Max. fluid temperature .« « + o« o« o o« & 45 80 ©°C
Max. bulb and seal temperature . . . . 130 180 ©C
Min. water flow R EEEEEEE 40 - - GPM
PULSE MODULATOR SERVICE
MAXIMUM RATINGS:
Absolute Maximum Values
D.C. Plate Voltag€eeeeeeeoeooss 80  max. Kilovolts
D.C. Grid 2 Voltag€eeeooaossose 3000  max. Volts
D.C. Grid 1 Voltag€eseesesseesss -1500  max. Volts
Peak Pulse Plate Current....... 500 max. Amperes
Peak Pulse Cathode Currente..... 700  max. Amperes
Plate Dissipation:
011 Co0ledeeeeesonscsccssncnns 30 max. Kilowatts
Water Cooledeceseceocsssocans 175  max. Kilowatts
Grid 1 Dissipationeeecececeeees 2.5 max. Kilowatts
Grid 2 Dissipationeceececeeccess 4,25 max. Kilowatts
Pulse Lengtheeeeeeeeeceeccnones 1000  max. Microseconds
Duty FactOTreeeeeesoeescesesssss 0,008 max.

A The WX- number identifies a specific laboratory design; the design and, consequently, the data and type number are subject
These

drawings and specifications are the property of Westinghouse Electric Corporation, Electronic Tube Division, and shall not be

to change. No obligations are assumed to manufacture this particular device in the future unless otherwise arranged.

reproduced or copied or used as the basis for the manufacture or sale of apparatus and/or devices without permission.

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK

PRINTED IN U.S.A.



DEVELOPMENTAL DEVICE W

WX- .
A e wes“.lnghouse Tentative Data

L.
DATE
PAGE 2 of 4
PLATE MODULATED RF POWER AMPLIFIER CLASS C TELEPHONY
Carrier Conditions per Tube with Max. Mod. Factor of 1.0
MAXIMUM RATINGS
Absolute Maximum Values
D.C. Plate Voltag€eeeeeooecesss 17.5  max. Kilovolts
D.C. Grid 2 VoltagCesessseoosss 1250  max. Volts
D.C. Grid 1 Voltag@eeeeseesesss =1000 max. Volts
D.C. Plate Currentecesccsssacsss 30  max. Amperes
Plate Dissipation:
01l Cooledisscosscosasesscses 30 max. Kilowatts
Water CoO0ledesesesoecececanns 175 max. Kilowatts
Grid 2 Dissipationeececcecececcsss 4.25  max. Kilowatts
Grid 1 Dissipationeeeeceseececeess 2.5 maxX. Kilowatts
TYPICAL OPERATION
D.C. Plate Voltag€eeeceoosososes 17.5  17.5 Kilovolts
D.C. Grid 2 Voltag€eeeeseeseees 1000 1000 Volts
Peak AF Grid 2 Voltage for
100% MOde eeeeaenoesasoscsnonsas 2000 2000 Volts
D.C. Grid 1 Voltag€eeesesooooes -350 -350 Volts
Peak RF Grid 1 Voltage.ieceeeeon. 1070 1110 Volts
D.C. Plate Currenteeeeeeeens Vi s 20.2 21.5 Amperes
D.C. Grid 2 Currenteceeeceeseess 2.92 3.4 Amperes
D.C. Grid 1 Currentecesssessees 3.29  3.67 Amperes
Driving Powereeeecsoeeccces cioim s 3000 3500 Watts
Power OUutpuUteceveeosceccsocnnes 274 296 Kilowatts
AVERAGE PLATE CHARACTERISTICS
Filament Volts = 26,0 P
Grid 2 Volfs = 1000 1 —
300 — 2000 = 150
= 295
- S~ /
> < G |
=~ L Gri Volts = 2000
250 e 125
* Wws 2 e
» ~ e "
g N /// ! 2
3 \\; / o
£ (\ °
< ~e 2
o 150 = Sk ==1900— o 75 ©
5 1000 | ——+T | @
a v
N /// Plate Current =——— 2
100 < 7 Grid 2 Current - 50 &
...... ’//'\\ Grid | Current —————
50 25
0 . . -, o - . ., aac ., H 4 v —'--- o
0 I 2 3 4 5 6 7 8 9 10
Plaje Kilovolts CE-A2135

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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Tentative Data

DATE
PAGE 3 of 4

AVERAGE PLATE CHARACTERISTICS

Plate Amperes

R 3368
i s =
500 |—— °
4 2500 _+—
400 o
= 2000 e -
Plate Current e———m—— Gr_ig__l__V_O_L'E,.__-—--———-‘ s
Grid 2 Current seeeeeeerascennees /, '3
Grid | Current ————— | <
300 L 150 &
/ 1500 =
s s
// &
Y 2l 2500 -
200 = 100
47!‘\\__ 1000 ©
= === T 6rid_|_Volts = 2000—— S
~\*/k ........ Crid | 500 B
100 bt = 5 e YOIts . 500 50
//' : _ 00 |-
100 Ovm =S F500
Il'l"qum'lll'u‘
0 | 2 3 4 5 6 7 8 9 10
Plate Kilovolts CE-A2136
600 AVERAGE PLATE CHARACTERISTICS
Filameni Volts = 26.0 ' ‘
Grid 2 Volts = 3000 its - 2800___
id )
500 —
2500 | -
Z/ et »
@
Plate Current ——————— " ®
400 [ Grid 2 Current ccecveeccenrennnns 5000 o
o Grid | Current —=——m—m—= / I — ] -
b 7 1
E. // °
< 300 -~ 150 2
1500 o
@
S e ]
o o0 <L — _L __ | Grid I Volts = 2800 100 -
DR gk 2 2500 T
%:‘: o
100 50
0 | 2 3 4 5 6 7 8 9 10
Plate Kilovolts CE-A2137

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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[
DATE
PAGE 4 of 4
. 0437"
Grid 1 —» 30007"
0.535"
0.750"Min\_ +0.007"
Straight |1 {
¥
) "ﬂ —.ﬂ:ﬂ
T "
t ; t AN 0562" Lo'gaz;r
,2_ Max Min.
Straight
Grid 2 2
[1]
‘—'l l—-7II3 Max. O.D.
ACCESSORIES
Water Jacket . WL-22688
I Gasket . 43-203
21 32 Fil. Connector WL-22677
" * Grid 1 Conn. . WL-22682
321 ' 1 Grid 2 Conn. . WL-22689
4
' A - NET WEIGHT . .50 Pounds
+.L — }f—-B b
-2 16
. Anode
. +6§u+lu
8 T 16 FILAMENT CONNECTIONS
|3II
lsl_é V =26 Volts Line to Line
lu A= 200 Amperes per Phase
+ L
-2
Y Y
lll+ lll A
— ] ‘-4—1-47 3

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC

TUBE DIVISION, ELMIRA, NEW YORK



DEVELOPMENTAL DEVICE
Westinghouse TENTATIVE DATA

ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK

w x - 4715A
A

DATE Sept. 5, 1963
PAGE 1 of 4

POWER AMPLIFIER TRIODE TYPE WX-4715A

The WX-4715A is a three-electrode tube designed for use as an oscillator,
amplifier and modulator. The water cooled anode is capable of dissipating
200 kilowatts. A thoriated-tungsten filament is employed. Maximum ratings
apply up .to 15 megacycles.

ELECTRICAL
Filament Voltag€s « o o o o o o o« o o o« o s o o 13.5 Volts
Filament Currente « ¢« ¢« ¢ ¢ o o o o ¢ o o « o o 950 Amperes
Filament Starting Current « « « « « « ¢« « « « 1500 Amperes
Filament Cold Resistances « « « ¢ ¢« ¢ o o« ¢ « o 0.0033 Ohms
Amplification FAactore « o o o ¢ ¢« o ¢ o ¢« o ¢« o ¢« o o « 35
Interelectrode Capacitances (Approx.):
Grid to platee « « o ¢ ¢ o ¢ o o o o o o o o o o o 95 pf
Grid to filament « « « « o o ¢ ¢ o ¢ o o o o o o o 180 pf
Plate to filament. « ¢« « o ¢ o« « o o o ¢ o o o o « o 3 pf

MECHANICAL
Mounting Position. « « ¢« « « « « « o Vertical - Anode Down
Type of Cooling - Wateérs « o o o o o o o o o o « + « 40 GPM
Max. Outgoing Water Temperature€s « « « « ¢« « ¢« « « » 70 °C
Max. Glass TemperatuUr€. « o« « o o o o o o o o« « o« o 180 °C
Net Weight (APpPrOXe)e « o o o o o o o « o o « o« o 70 Pounds

RF POWER AMPLIFIER AND OSCILLATOR
CLASS C TELEGRAPHY ' ,
Key-Down Conditions per Tube (Without Amplitude Modulation)

MAXIMUM RATINGS

Absolute Maximum Values
DC Plate Voltage. « o« ¢ ¢ ¢« ¢« « o« o o« « o 22 max. Kilovolts
DC Grid Voltage + « o « o« o o o « o o o« o =2200 max. Volts
DC Plate Currente o« o o o s s o o o o o« o« 33.0 max. Amperes
DC Grid Current « « o o s o o o o o o « o 5.0 max. Amperes
Plate Power Input « o« « « o o« « o « « « 600 max. Kilowatts
Plate Dissipation « « o ¢ o ¢ « & o o o 200 max. Kilowatts
Grid Dissipation. « o« o « o ¢ « o ¢« o « 4.6 max. Kilowatts

A The WX- number identifies a specific laboratory design; the design and, consequently, the data and type number are subject
to change. No obligations are assumed to manufacture this particular device in the future unless otherwise arranged. These
drawings and specifications are the property of Westinghouse Electric Corporation, Electronic Tube Division, and shall not be
reproduced or copied or used as the basis for the manufacture or sale of apparatus and/or devices without permission.

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK

PRINTED IN U.S. A,
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DATE Sept. 5, 1963
PAGE 2 of 4

TYPICAL OPERATION (Oscillating Service)

DC Plate Voltage 16 17 17 18 19 20 KV
Peak RF Plate Voltage 14 15 15 16 17 18 KV
DC Grid Voltage -1.4 -1.4 -1.4 -1.4 =-1.4 -1.4 KV
Peak RF Grid Voltage 2.45 a4 2.5 2.45 2.45 2.45 KV
DC Plate Current 28.7 27.5 32.5 29.5 30 30 Amp.
DC Grid Current 3.62 3.42 4.08 3.8 3.8 3.8 Amp.
DC Power Input " 460 468 553 535 570 600 KW
Power Output 360 373 415 421 457 485 KW
Plate Dissipation 100 95 138 114 113 115 KW
Efficiency 78 80 75 77.8 80 81.5 %
Plate Swing 87.5 88 88 88.5 89.5 90 %
Driving Power 8.6 7.75 9.65 8.9 8.8 8.8 KW
Grid Dissipation 3.53 3.0 3.9 3:5 3.5 3.5 KW
Peak Fund.

Plate Current 52.4 50.6 56.6 54  54.5 55.2 Amp.
Peak Fund.

Grid Current 6.87 6.45 7.75 7.3 7.2 7.2 Amp.

AVERAGE PLATE CHARACTERISTICS
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DEVELOPMENTAL DEVICE XJX- 4989
Westinghouse TENTATIVE DATA(| o e

ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK PAGE 1 of 4

HIGH VACUUM AMPLIFIER TYPE WX-4959

The WX-4959 is a three-electrode tube designed for use as an oscillator or amplifier.
The anode is vapor-cooled and is capable of dissipating 15 kilowatts continuously.
Efficient cooling is accomplished by vaporization of water in a boiler and transport
of the vapor to a secondary cooling circuit at a temperature of approximately 100°C.
The cathode is a single-phase thoriated-tungsten filament. Maximum ratings apply

up to 30 megacycles.

ELECTRICAL
Filament «ccicoceccoccss veesieee s YL IL o« oo 6.0 volts
Filament Current .....cc... ceseens ceceeresscasan 70 amperes
Amplification FacltOTl seesececcccocoacsoscocncncss 20
Direct Interelectrode Capacitances:
Grid"'to-plate eo0eco0e s e o0 @000 v 0ecceceeoc0co0ace e e 23 Wf
Grid-to-filament eecececoccocss Geesiessnibas oo 32 ppf
Plate-to-filament cccecoeeeccen PR 1.5 ppf
MECHANICAL
*Mounting Position ceeececccacns sie e pemenss Vertical, anode down
Type Of CoOLliNg ccececececcccccsceccacocnss .+ Vaporization of water
Net Weight ........ S e 3 16 ke 5 9185 e e 8 B 0 16 pounds
Air Flow to Filament and Grid Seals «.cece.... 30 CFM
Maximum Temperature:
BUlb: cssssosasivneaesionesss cesesces cosssecve ’ 180 °©C

CLASS B AUDIO FREQUENCY AMPLIFIER OR MODULATOR

Maximum Ratings (per, tube)
Absolute Maximum Values:

DC Plate Voltage ececececcccoons vessesieEEE e s e ' 9500 volts

DC Plate Current (max. signal) eeeeeeeccoces S 2.50 amperes
DC Grid Current (max. signal) eecececescecsss . 0.50 ampere
Plate Input eeeccevcse sosae e seseenes e e @ 24 kilowatts
Plate Dissipation eeeeeveeeeeeceereceas asesBsees 15.0 kilowatts

*Connectors for WX-4959 are available from Westinghouse.

Boiler for WX-4959 available from Westinghouse.

A The WX- number identifies a specific laboratory design; the design and, consequently, the data and type number are subject
to change. No obligations are assumed to manufacture this particular device in the future unless otherwise arranged. These
drawings ond specifications are the property of Westinghouse Electric Corporation, Electronic Tube Division, and shall not be
reproduced or copied or used as the basis for the manufocture or sale of apparatus and/or devices without permission.

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK

PRINTED IN U.S.A.
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CLASS C TELEGRAPHY (Key down without modulation)

Maximum Ratings
Absolute Maximum Values:

DC Plate Voltage ..... Ceeccssscrsersesnsassnons 9500 volts

DC Plate Current «.ecec... o (o i we e inE e el s e n W e e _ 2.5 amperes
DC Grid Voltage ceveveecnne.. P CEnas wewE e -1200 wvolts

DC Grid Current ceceeceeceasocecscoceosccccasons 0.75 amperes
Plate Input «seeeeceeanen. CwiE e BB § wawen mue oo o 24 kilowatts
Plate Dissipation .o..... R L L LT v s s s e 15 kilowatts

Typical Operating Characteristics:

DC Plate Voltage «eeeeecoesscecscancscascsccoanns 8500 volts

DC Grid Voltage ceeesosscocscccncoscoaacossa ceenn -1050 volts

Peak R.F. Grid Voltage cccecccecces oo e miis e s et v o 1550 volts

DC Plate Current ceececoccecsccsoacaansossacacas 2.35 amperes

DC Grid CUurrent ceieeeecessceecessononsonccssnns 0.35 ampere

Peak R.F. Plate Voltage eeeeceeeieeeccoccooncnsns 7900 volts
*¥¥Driving POWET «eeceveoccosoeesssaccsosccsssscaces 530 watts

Power Output «o.se.e cssscesesrssesenenn Ve e 17.2 kilowatts

Power INPUL cceeecceoccoccscoanonsssssansaacan oo 20.0 kilowatts

**¥Allowance must be made for grid circuit losses which are not included.

50 AVERAGE PLATE CHARACTERISTICS
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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HIGH VACUUM AMPLIFIER TYPE WX-5394

The WX-5394 is a vapor-cooled three electrode tube designed for 40 to 50 KW

The tube features rugged coaxial
mounting structures providing high-dissipation, low-inductance r-f electrode
terminals. The heavy wall anode is capable of dissipating 40 kilowatts by
vaporization of water in a boiler. The increased mass of the anode-rib structure

industrial heating service and AM broadcasting.

permits substantially higher power during momentary overloads.
a sturdy, self-supporting, stress-free, thoriated-tungsten filament.

ratings apply to 30 megacycles.

ELECTRICAL

Cathodes o « o« o o« o « o s o o« Thoriated-Tungsten Filament

Filament:
Voltagee o o o o o o o o o o o o @
Curtente o« o o o o o 5 % & o o o @
Starting Current (MaXe)e « « o o &
Cold Resistancee o« o o o o o o o &

Amplification Factor « « ¢« ¢« ¢« « . .

Interelectrode Capacitances:
Grid-to-Platee o« o o o ¢ o o o o o
Grid-to Filament « « o o o o o o &
Plate-to-Filament. « « ¢« ¢« « « .+ &

MECHANICAL
Mounting Position. « « o ¢« ¢ ¢ o o &
Type of Coolinge « o o o o ¢ o o o &
Maximum Glass Temperature (Note 1)

AUDIO FREQUENCY POWER AMPLIFIER AND

MAXIMUM RATINGS

Absolute Maximum Values
DC Plate Voltag€e o« o o ¢ o o o « o«
DC Plate Currente « o o o o o o o &
Plate Power Input « o« « o ¢ o o o &
Plate Dissipation (Note 2) =+ + +

e o o o o« 8.0 Volts
e o o o o 200 Amperes
« « o« o o 800 Amperes
e o« « o« o« 0,0051 Ohms
s % oeow o s ¥ owow W A0

s 6w w w s w e 938 pPf
¢« % o w v » w « DO pf
e s e o o o o o 1.8 pf

. Vertical, Anode Down
. « Water Vaporization
« » % &« » a « « 165 °C

MODULATOR, CLASS B

. 12.5 max. Kilovolts
.« « 8.0 max. Amperes
. « 80 max. Kilowatts
« « 40 max. Kilowatts

The cathode is
Maximum

A The WX- number identifies a specific laboratory design; the design and, consequently, the data and type number are subject
to change. No obligations are assumed to manufacture this particular device in the future unless otherwise arranged. These
drawings and specifications are the property of Westinghouse Electric Corporation, Electronic Tube Division, and shall not be
reproduced or copied or used as the basis for the manufacture or sale of apparatus and/or devices without permission.

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK

PRINTED IN U.S.A.
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Tentative Data

TYPICAL OPERATION(Two Tubes in Push-Pull)

DC Plate Voltagee o« o o o o o o o o ¢ « 8.5 12.0 Kilovolts
DC Grid Voltage « o o o o o« o o o o« « =400 =550 Volts
Peak AF Grid-to-Grid Voltage. « « . . 1600 2120 Volts
Zero-Signal DC Plate Current. « « « 1.3 2.4  Amperes
Max.-Signal DC Plate Current. . « .« & 7.8 12.4  Amperes
Effective Plate-to-Plate Load

Resistance . . . . 2300 1950 Ohms
Driving PoweTrs « o« o o o o o « « « « 200 170 Watts
Power Output « « « ¢ ¢ ¢ « & v s w e 42 93 Kilowatts

RADIO FREQUENCY POWER AMPLIFIER, CLASS B
Carrier Conditions per Tube with Max. Modulation Factor of 1.0

MAXIMUM RATINGS

Absolute Maximum Values
DC Plate Voltagee o o ¢ o ¢ o o ¢ o o &
DC Plate Currente « « o o o o o o o o =«
Plate Power INput « « o ¢ ¢ o o o o o o o
Plate Dissipation « « o« o o o o ¢ o o o @

12.5 max. Kilovolts
8.0 max. Amperes
80 max. Kilowatts
40 max. Kilowatts

TYPICAL OPERATION

DC Plate Voltage. « « « & e ¢ « o« 10,0 12.0 Kilovolts
DC Grid Voltage « « o o o o o o « o« « =450 -550 Volts
Peak RF Grid Voltage. « « o « o ¢ o & 580 600 Volts
DC Plate Currente o o o o o o o o o & 3.6 3.2 Amperes
DC Grid Current « o« o o o o o o o o @ 0 O  Amperes
Driving Power. « « oo o« o & R 550 480 Watts
Power OutpuUts o « o ¢ o o o o o o o @ 12 13.5 Kilowatts

PLATE MODULATED RF POWER AMPLIFIER
CLASS C TELEPHONY
Carrier Conditions per Tube with Max. Modulation Factor of 1.0

MAXIMUM RATINGS

Absolute Maximum Values
DC Plate Voltagee o o o o o o o o o o &
DC Grid Voltage « o« o o o o o o o o o o o
DC Plate Currente o« o o o o o o o o o o &«
DC Grid Current « o o o o o o o o o o o &
Plate Power Input o« ¢ o ¢ o o o o o o o &
Plate Dissipation « « o ¢ o ¢ o o o o o &

9.0 max. Kilovolts
-2000 max. Volts
6.0 max. Amperes
1.0 max. Amperes

53 max. Kilowatts
26 max. Kilowatts

TYPICAL OPERATION
DC Plate Voltagees o o o o o o o o ¢ o o o o &
Peak RF Plate Voltage « o o o o o ¢ o o o o &
DC Grid Voltage « o o o o o o o o o o o & o « » =1400 Volts
Peak RF Grid Voltages « « « o o o o o o o o o« o 2140 Volts
DC Plate Currente « o« o o o o o o o ¢ o o « o« o 4.8 Amperes
DC Grid Current « o o o o o o o o o o o o & 0.50 Amperes
Driving POWET « « o o o o o o o o o o o o o o o« 1100 Watts
Power Outpute « o o o o o o o o o o« o o« o« o 30.7 Kilowatts

8.5 Kilovolts
7.0 Kilovolts

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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DEVELOPMENTAL DEVICE

Tentative Data

REF POWER AMPLIFIER AND OSCILLATOR
CLASS C TELEGRAPHY

MAXIMUM RATINGS

Absolute Maximum Values 30 Mc. 70 Mc.
DC Plate Voltage. « « « « & 12.5 7.5 max. Kilovolts
DC Grid Voltage « ¢« « « « « o =2000 -2000 max. Volts
DC Plate Current.e « ¢ o « « & 8.0 8.0 max. Amperes
DC Grid Current « « « o « « & 1.0 0.8 max. Amperes
Plate Power Input « « « « « & 80 48 max. Kilowatts
Plate Dissipation « « « « « & 40 40 max. Kilowatts
TYPICAL OPERATION Cathode Grid
Drive Drive
DC Plate Voltagee « o o « « & 7.5 10,0 12.0 Kilovolts
Peak RF Plate Voltage . . . . 5.6 8.0 9.8 Kilovolts
DC Grid Voltage. « « « « « « « =850 =-1100 -1200 Volts
Peak RF Grid Voltage « « « . o 1500 1880 1940 Volts
DC Plate Current. « « ¢ « « . 5.3 6.5 6.4 Amperes
DC Grid Current « « « « « « « 0.35 0.48 0.35 Ampere
Driving Powers « o« ¢ o « « o o 7500 900 670 Watts
Power Output « « ¢« ¢ o ¢ « o & 33 46,4 55.4 Kilowatts

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

™

Characteristic Conditions Min. Bogey Max. Units
Grid Voltage (1) Plate Volts=1500 -- . -- 1000 Volts
Plate Amp=28
(2) Plate KV=10 -480 -560 -640 Volts
Plate Amp=0.02
Grid Current Plate Volts=1500 -- - 8.5 Amperes
Plate Amp=28
Plate Voltage (1) Grid Volts=0 3.3 3.8 4.3 Kilovolts
Plate Amp=3
(2) Grid Volts=-400 10.2 11.3 12.4 Kilovolts
Plate Amp=3
Plate Power Out. Plate KV=12 47 -- -- Kilowatts
Plate Amp=6.4
Grid Volts=-1200
Grid Amp=0.35
FREQUENCY DERATING CHART
Service 30 Mc. 50 Mc. 70 Mc.
Class B 100 % 90 % 70 %
Class C 100 % 75 % 60 %

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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TUBE PROTECTION NOTES

The handling of high power requires particular attention to the removal of power
under fault conditions, since the large amount of energy involved can severely
damage the electron tube if not properly controlled. Therefore the ground leads
of the plate and grid circuits should be equipped with individual quick-acting
overload relays which will remove power from these circuits within 1/10 second.

Additional protection is recommended and may be obtained by connecting a resistor
in series with the plate lead of each tube for protection of the tube during the
time required for the plate overload relay to act. A suitable resistor should be
added unless the equivalent circuit impedance exists, e.g. in transformer reactance.
The criterion is the total energy to which the tube can be subjected. The minimum
value of resistance which alone will give adequate protection with reasonably low
power loss is as follows:

Series Resistor. « « ¢ ¢ ¢« ¢« o « « 15 25 40 60 ohms
Maximum Power Output of Rectifier . 80 150 320 640 kW
NOTE

1. Approximately 100 cubic feet per minute of cooling air is
required on the filament and grid seals.

2. With regular boiler. Using a new design boiler, 60 KW ,
may be dissipated. For details see Ind. & S.P. Tube
Engineering, Westinghouse Electric Corp., Elmira, N. Y.

ACCESSORIES

Small Filament CONNECTOT o « o o o o« o o « o « o o WL=-22700
Large Filament Connector « « « « & « « o o & « o« o WL-22699
Grid Connector « o o « « o « o o o o o o o o o o o WL-22701
Boiler v . v « o o o« o s o« o« o« o« o« o« o« See Tube Manufacturer
O-RIng o s o % 4« s « s « s s« « « « « s« « » Parker No. 2=250

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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June 1, 1961

POWER AMPLIFIER TRIODE TYPE 5604

The 5604 is a three-electrode tube designed for use as an oscillator, amplifier, and modulator. The forced-air-
cooled anode is capable of dissipating 10 kilowatts. A pure tungsten filament is employed. Maximum ratings

apply up to 22.5 megacycles.

ELECTRICAL: Min. Bogey Max.
Filament Voltage. . . « v v v v v -- 11.0 115 Volts
Filament Current at Bogey
Voltage « « v v e v v eeneese. 168 176 184 Amperes
Filament Starting Current .. ... .- -« 270 Amperes
Filament Cold Resistance ... .. - - 0.0052 .- Ohms
Amplification Factor . v ... .. 17.5 19.5 22.5
Interelectrode Capacitances:
GridtoPlate ............ 22,5 250 27.5 npf
Grid to Filament . .. ... .n 27.0 30.0 33.0 npf
Plate to Filament . ........ 1.00 1.25 150 et

MECHANICAL:

Mounting Position « . cceeeeeeeess.. Vertical, Anode Down

Type of Cooling «vevveeveveseasseansenssa. ForcedAir
Maximum Incoming Air Temperature . «« « e v aoevvs ..o 45°C
Minimum Required Air Flow on Anode:

Plate Dissipation. . v o o .. ... 100 80 60 % Rating
Air FloW « v e eveeseseeses 750 525 350 CFM
Pressure (static) .. v....... 2.0 1.0 0.45 InchesH,0

Required Air Flow on Filament and Grid Seals: (Note 1)

Maximum Glass Temperature .. ..o soeeeeeoeesesss 160°C
Maximum Radiator Temperature. . « « « s o e v s evosesos. 230°C
Net Weight, (approximate) . « « e eveseeeese... 45Pounds
Shipping Weight, (approximate) . .« v :cveeess... 96 Pounds

THE TUBE BASE MUSTENTER TOA DISTANCE
OF.625"INTO A FLAT GAGE HAVING 4HOLES
536"t 00I"DIA.ON A 2.125".001"DIA. B.C.
AT ANGLES OF 902 10"

<7 GRID (LONG)
FILAMENT(SHORT

.437"* 005DIA.
2 min ;]j;
4 N o
. L f E.sso"mm.
5A—MAX‘DIA. S465'MIN.
|3-‘:—-MAX. S v
8-+ . _ m'“-"- _ G'EMAX.
| &6
g (]

\
L—'II—%-MAIX.DIA.—J

AUDIO-FREQUENCY POWER AMPLIFIER
AND
MODULATOR, CLASS B

MAXIMUM RATINGS:

Absolute Maximum Values

DC Plate Voltage . ... ceceeeeeee. 12500 max. Volts
DC Plate Current at Maximum Signal

(NO® 2)ie: 5.0 a5 s ais sis w0 ooiosimains 2.75 max. Amperes
Plate Input at Maximum Signal (Note 2). .  32.5 max. Kilowatts
Plate Dissipation (Note 2). . ..%v..... 10.0 max. Kilowatts

TYPICAL OPERATION:

Unless Otherwise Specified, Values are for Two Tubes
Filament Yoltage. . ¢ ¢ v e c0ae s 10,2 10.6 11,0
DC Plate Voltage . ......... 8000 10000 12000 Volts
DC Grid Voltage . . « cevovoo . =370 —480 600 Volts
Peak Audio-Frequency Voltage

Grid-to-Grid + .« v v evveo... 1620 2020 2380 Volts
DC Plate Current at Zero Signal . 0.4 0.5 0.6 Amperes
DC Plate Current at Maximum

Signal .. v v vvreeeneses 26 3.7 45 Amperes
Effective Load Resistance,

Plate-to-Plate. . . . v .. ... 7200 6100 5900 Ohms
Maximum Signal Driving Power,

(approximate) « « ¢« v e s e e 0o 140 150 160 Watts
Maximum Signal Power Qutput. . . 14.5 25 36 Kilowatts

RADIO-FREQUENCY POWER AMPLIFIER, CLASS B
Carrier Conditions per tube for use with a Maximum
Modulation Factor of 1.0

MAXIMUM RATINGS:
Absolute Maximum Values

DC Plate Voltage. « « « e v e v 0o vse. 12500 max. Volts
DC Plate Current. « v e o o v v e e e v nnn 1.4 max. Amperes
Plate INpute + v v ot v et eeennnnnn 16 max. Kilowatts
Plate Dissipation. . « c o vt vv v v 10 max. Kilowatts
TYPICAL OPERATION:

Filament Voltage. . . v ¢ cceeses 9.9 10.2 10.5 Volts
DC Plate Voltage .« .ccvc.o.... 8000 10000 12000 Volts
DC Grid Voltage + « « c v v e v v vvv. =400 -500 —610 Volts _
Peak Radio-Frequency Grid Voltage. 410 490 590 Volts
DC Plate Current. . v v e v vevvw. 0.6 0.8 1.0 Ampere
DC Grid Current, (approximate). ... 0.00 0.00 0.00 Ampere
Driving Power, (approximate)

(Note 3)e v e evsnnononnonsns 75 70 65 Watts
Power Output, (approximate). . . . .. 1700 2800 4400 Watts

High Vacuum Amplifier Section
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RADIO-FREQUENCY POWER AMPLIFIER
AND
OSCILLATOR, CLASS C TELEGRAPHY
Key-Down Conditions per Tube
Without Amplitude Modulation (Note 4)

MAXIMUM RATINGS:

Absolute Maximum Values

Plate Voltage . . .« v v v v v vt v v 12500 max. Volts
Plate Current « « v o e v s o0 v oo o oo 3.0 max. Amperes
Plate Input. .o e v v v e v e e i 32.5 max. Kilowatts
Plate Dissipation. « v« e o oo v v v v v 10 max. Kilowatts
DC Grid Voltage . . v« v v e vt v v v v e 2000 max Volts
DC Grid Current. . .. .. IR LIY 0.45 max. Ampere
TYPICAL OPERATION:

Filament Voltage. ... ....... 10.5 10.7 10.9 Volts
DC Plate Voltage. « v v v v v vt 8000 10000 12000 Volts
DC Grid Voltage .+« vv v v vv -680 -870 -1170 Volts
Peak Radio-Frequency Grid

Voltage « v v v v v e vvwwen.. 1300 1620 2130 Volts
DC Plate Curmrent. « v v e v v v v v s 1.5 2.0 2.5 Amperes
DC Grid Current. v v v v v e v ea.. 0,19 0.20 0.22 Ampere
Driving Power, (approximate) . . . 250 320 470 Watts
Power Output, (approximate). ... 9.2 15 22.5 Kilowatts

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 Maximum Values

DC Plate Voltage. « v v v e v esvvww.. 8000 max. Volts
DC Grid Voltage + « « e v e vvvvvee.. =2000 max. Volts
DC Plate Current. o« v v o o o« G e 1.5 max. Amperes
DC Grid Current. « v v 0o v o oo v o0 a v 0.45 max. Ampere
Plate INpUt. ¢ v v v v e v e v o v s o o no e 12 max. Kilowatts
Plate Dissipation. . . . . W8 6 e e e 6 max. Kilowatts
TYPICAL OPERATION:
Filament Voltage.. . « v v v e v v v v v v s 10.4 10.7 Volts
DC Plate Voltage. « « v v v v v v v v e oo 6000 8000 Volts
DC Grid Voltage « « v v e e e v oo v e e ~740 1600 Volts
Peak Radio-Frequency Grid Voltage. . . 1140 1540 Volts
DC Plate Current. « « v v v v oo o 0 v o v 0.7 1.1  Amperes
DC Grid Current, (approximate). . . ... 0.09 0.13 Ampere
Driving Power, (approximate). ... ... 100 200 Watts
Power Output, (approximate). . « . . . .. 3.4 7.1 Kilowatts

HIGH FREQUENCY RATINGS

Maximum ratings apply up to 22.5 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. Allother maximum ratings remain as shown above.

Special attention should be given to adequate ventil ation of the bulb

at these frequencies.

FREQUENCY CLASS B CLASs C
Percent of Maximum Percent of Maximum
Megacycles Plate Volts Input Watts Plate Volts Input Watts
22.5 100 100 100 100
30 85 85 80 80
45 70 70 50 50

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Characteristic Conditions Min. Bogey Max.
Grid Voltage ip =8 amperes -- -- 830 Volts
ep, = 1500 volts
Grid Voltage Ip = 0.20 amperes —480 =520 -600 Volts
Ep, = 10000 volts
Grid Current ip = 8 amperes -- - - 1.6 Amperes
ep, = 1500 volts
Plate Voltage Ip = 1.25 amperes 3300 3700 4100 Volts
E. =0 volts
Plate Voltage I, = 1.25 amperes 6900 7600 8300 Volts
E = =200 wolts
Peak Cathode Current (Note 5) 11.6 -- .- Ampere
Power Output
( Note 6) Eb = 12500 volts 22 - - - - Kilowatts
Rg = 6000 ohms
Ib = 2.6 amperes
|g = 0.23 amperes
Power Qutput
(Note 7) Eb = 6250 volts 8 - - - - Kilowatts

Rg = 2700 ohms
I, = 2.6 amperes

Ig =0.26 amperes

At frequencies above 15 mc/spc. additional air flow on the
center of the dish by deflection of the anode cooling air or by a
separate blower providing 50 cfm through a 3" nozzle may be
required to keep the grid and filament seals and the dish itself
below 160°C. Under extreme conditions it may also be neces-
sary to utilize heat radiating connectors for the grid and fileo-

ment posts.
Averaged over any audio-frequency cycle of sine-wave form.
At crest of audio-frequency cycle with modulation factor of 1.0.

Modulation, essenticlly negative, may be used if the positive
peak of the carrier envelope does not exceed 115 percent of the

carrier conditions.

Represents maximum usable cathode current for the tuke as plate
current plus grid current for any condition of operation.

Amplifier or oscillator performance. Conditions chosen for fre-

Guency not affecting performance.

Amplifier or oscillator performance at maximum rated frequency.

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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The information contained herein is supplied without assuming responsibility for infringement of
patents or other rights of third parties which may result from its use. No license is granted by im-
plication or otherwise under any patent or patent rights of Westinghouse Electric Corporation.
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INDUSTRIAL HEATING TRIODE TYPE 5606

The 5606 is a three electrode tube designed for service as an industrial heating power oscillator. The external,
water-cooled anode is capable of dissipating 10 kilowatts. The cathode is a pure tungsten filament. Maximum

ratings apply to 1.6 megacycles.
ELECTRICAL:

Cathode. o v v v vt vttt in e nennnn Pure Tungsten Filament
Filament: Min. Bogey Max.
Voltage . « v v v v v v v v ns SRLLY -- 22 .- Volts
Current at Bogey Volts . . .. .... 57 60 62 Amperes
Starting Current. . ... .. R T -- 120 Amperes
Cold Resistance . . oo v v v v v -- 0.032 -- Ohms

Amplification Factor with Plate
Amps = 0.758 Grid Volts = =50. .. 42.5 50 57.5

Interelectrode Capacitances:

Grid-to-Plate. . . . . o n e me iy e e 27 30 33 ppf

Grid-to-Filament . .. ... o0 v 12 16 20 [

Plate-to-Filament. . .. .o v v v v 0.5 1.5 2.5 ot

MECHANICAL:

Mounting Position « .. v v v v i Vertical, Anode Down
TypeofCooling « v vt v vt ittt ii i st nnnennnnnn Water
Water Flowon Anode .+ v v v v v vt e v e i nn v e 3 to 8 GPM
Maximum QOutgoing Water Temperature . .. ... ... .. ... 70°C
Air Flow on Grid and Filament Seals® .. ... ... .. .. 35 CFM
Maximum Glass Temperature . ..... % o6 B @ e R 8 R 160°C
Net Weight (Approx.) v v v v v v i v v e enn 3.5 Pounds

@ Sufficient flow should be directedon center of dish from 3" nozzle
to keep temperature of any part of bulb, dish or seals below

160 °C.

r.r
8-32

BASE CONNECTIONS

GRID— RED
FILAMENT — BLACK

7'+ 007 |- .750"
43 j ] MIN. STRAIGHT

g |
4 7 MAX.
‘ 187" 1o
1015 } 155
" *l_u
2.000 l___ =2
+.020" |
{ III
1.580" .| | |<_ 83
£.050" N
‘ -3
| S, l

MAXIMUM RATINGS:

Absolute Maximum Values

DC Plate Voltage. . v v v v v v v v wew 14 max. Kilovolts
DC Grid Voltage « v v v v v v v v v v v v -1600 max. Volts
DC Plate Current. « . v v v v v v v v v v nn 2.0 max. Amperes
DC Grid Current « v v v v v v v v v van . 0.40 max. Amperes
Plate Power Input . . v v v v v v v v v v e 25 max. Kilowatts
Plate Power Dissipation « « v v v v v vt 10 max. Kilowatts
TYPICAL OPERATING CHARACTERISTICS:
DC Plate Voltage . ......... 8000 10000 12000 Volts
DC Grid Voltage . . ... ... ... =700 =900 -=1100 Volts
Peak R-F Grid Voltage . . .. ... 1440 1730 2040 Volts
Peak R-F Plate Voltage . ..... 6400 8100 9900 Volts
DC Plate Current. « v v oo v v v v 1.4 1.6 1.8 Amperes
DC Grid Current, (Approx.). . . . . 0.20 0.20 0.20 Amperes
Power Qutput, (Approx.) « ... .. 7800 11300 15500 Watts

FREQUENCY DERATING
Maximum Ratings apply up to 1.6 megacycles. The 5606 may be
operated at higher frequencies if Plate Voltage and Plate Power
Input is reduced as shown.

Frequency . . v v v v vttt v ne o 1.6 7.5 20 Megacycles
Percentage of Maximum

Permissible Plate Voltage

and Plate Power Input. « v v v v v v v 100 75 50 Percent

With operation at frequencies exceeding 3 megacycles, special
attention should be given to the cooling of the bulb and terminal
seals. Heat radiating connectors for grid and filament leads should
be used when operating frequencies exceed 3 megacycles.

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN:

Grid Voltage: Min. Bogey Max.

Plate Kilovolts = 2.0

Plate Amperes = 8.0

Grid Voltage. « v v v v v v v v vt - - -- 1300 Volts
Grid Current:

Plate Kilovolts = 2.0

Plate Amperes = 8.0

Grid Current .« v v v v v v v v v - - -- 3.5 Amperes
Plate Voltage:

Grid Volts =0

Plate Amperes = 0.5

Plate Voltage . « v v v v v v v v 5.0 7.3 8.6 Kilowolts

Grid Volts = =100

Plate Amperes = 0.5

Plate Voltage . « v v v v v v v v 10.0 12.3 14.8 Kilovolts
Grid Cutoff Voltage:

Plate Kilovolts = 15

Plate Amperes = 0.02

Grid Cutoff Voltage « . .. ... =220 =300 =420 Volts
Power Output:

Plate Kilovolts = 12

Grid Volts = =1100

Plate Amperes = 1.8

Grid Amperes = 0.2

Power Output . v v v v v v vvn . 13.0 ‘e - - Kilowatts

High Vacuum Amplifier Section
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Grid Volts

AVERAGE CONSTANT CURRENT CHARACTERISTICS
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The information contained herein is supplied without acsuming responsibility for infringement of
patents or other rights of third parties which may result from its use. No license is granted by im-
plication or otherwise under any patent or patent rights of Westinghouse Electric Corporation.
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INDUSTRIAL HEATING TRIODE TYPE 5606A

The type 5606A is a three electrode tube designed for service as an industrial heating power oscillator. The

external, water-cooled anode is capable of dissipating 10 kilowatts. The cathode is a pure tungsten filament.
Maximum ratings apply to 1.6 megacycles.

The type 5606A differs from the type 5606 in having a lower mu. The design is not standardized at this time.

To obtain engineering and sales information on type 5606A, contact: Westinghouse Electric Corp.

Electronic Tube Division
P.O. Box 284
Elmira, New York

L High Yacuum Amplifier Section
WESTINGHOUSE ELECTRIC C7TRPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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POWER AMPLIFIER TRIODE TYPE 5619

The 5619 is a three-electrode tube designed for use as an oscillator, amplifier, and modulator. The water cooled
anode is capable of dissipating 20 kilowatts. A pure tungsten filament is employed. Maximum ratings apply up to

22.5 megacycles.

ELECTRICAL: Min. Bogey Max. AUDIO-FREQUENCY POWER AMPLIFIER
Filament Voltage. . . ... v v v . - - 11.0 11.5 Volts AND
Filament Current at Bogey MODULATOR, CLASS B
................ A
Valtage 168 176 184 Amperes s |MUM RATINGS:
Filament Starting Current . . ... - - - - 270 Amperes 5
. - 0.0052 h Absolute Maximum Values
01 lamyarit Gold Restefaniceis o« o - - - 0.005 ©- Ohms DC Plate Voltage - «vvvvnvennnnen. 12500 max. Volts
Amplification Factor. ........ 17.5 19.5 22.5 DC Plate Current at Maximum Signal
Infe.relectrode Capoagitan ces: 2 ¢ (NOT® 2).ais o6 5o im0 508 & oo sw ins o o0 6 i i s 3.0 max. Amperes
Grtd to P.lufe """""" 21.5 240 6s3 pL,LL‘ Plate Input at Maximum Signal (Note 2). . 32.5 max. Kilowatts
Grid to Filament . ... ..vv . 27.0 30.0 33.0 B Plate Dissipation (Note 2). « v v v v v v v 20.0 max. Kilowatts
Plate to Filament . ... ..... 0.75 1.00 1.25 [
TYPICAL OPERATION:
MECHA'?“CAL:. i Vertical. Anode D Unless Otherwise Specified, Values are for Two Tubes
A;ounhr;g Pols.mon ................ ertical, Anode wown Filament Yoltage. » v v v vve. . 0.2 10.6 11.0 Volts
¥Pero C\;° ng SRMEEAmEsR Emmo e Bae Eooe. i °'°; DC Plate Voltage « « v« vvuenn 8000 10000 12000 Volts
Required Water Flow .. .... ..o ee Curve, Page DC Grid Voltage « v vvvenns. _370 480 —600 Volts
Maximum Outgoing Water Temperature . .. ... ........ 70°C i
. . N s 1 Peak Audio-Frequency Voltage
Requied Alr Flawon Filemontand Grid Suals; [Hote 1) " GridetosGrid 5 0 w1 s 4505w 30 5 1620 2020 2380  Volts
Maximum Glass Terrjperuture ............ oW e e e 160 DC Plate Current at Zero Signal . 0.4 0.5 0.5 Aniperss
Net Weight, (approximate) . . ¢ oo v v v v v v v v v v v 6 Pounds DC Plate Current at Maximum
Shipping Weight, (approximate) . .. .. oo vv v v 12 Pounds Signal e v v e 2.6 3.7 4.5 Amperes
Effective Load Resistance,
Plate-to-Plate. . . . v v v v v v v 7200 6100 5900 Ohms
Maximum Signal Driving Power,
iMmate) o e oo owamases 140 150 160 Watt
THE TUBE BASE MUST ENTER TOA DISTANGE (approximate) : 4 ¥ oans
OF.625" INTO A FLAT GAGE HAVING 4HOLES Maximum Signal Power Output. .. 14.5 25 36 Kilowatts

536"+ .00I"DIA.ON A 2.125"*.001" DIA. B.C.

0, o
AT ANGLES OF 90219 7 RADIO-FREQUENCY POWER AMPLIFIER, CLASS B
/'/ Carrier Conditions per tube for use with a Maximum
/ Modulation Factor of 1.0

FILAMENT (SHORT)

MAXIMUM RATINGS:

Absolute Maximum Values

DC Plate Voltage. « + v v v v v v vt v s vt 12500 max. Volts
DC Plate Current. v v v v v v v v v v v v ne 1.5 max. Amperes
Plate Input. v v v v v v vt vt e e e 18.5 max. Kilowatts
Plate Dissipation. « « v v v v v v v v v o 16 max. Kilowatts
3'MIN, 437" .005"DIA. TYPICAL OPERATION:
CAi Filament Voltage. . ..o vvuvu . 9.9 10.2 10.5 Volts
L R DC Plate Voltage . ... .. ... ... 8000 10000 12000 Volts
. g || OO MIN. DC Grid Voltage « «vvvevvnnnn. —400 —500 —410 Volts
5-4’- MAX. DIA. MIN. Peak Radio-Frequency Grid Voltage. 410 490 590 Volts
| " DC Plate Current. . v v v v v v v v v v 0.6 0.8 1.0 Ampere
. %M|N~ DC Grid Current, (approximate). . .. 0.00 0.00 0.00 Ampere
3% MAX A4 T Driving Power, (approximate)
2562k DIA. . | 13"MAX. (Note 3) s o ew v o swis aws oimelis 75 70 65  Watts
+,005" I‘ ig?O" Power Qutput, (approximate). . . . .. 1700 2800 4400 Watts
. | 63+ 1
2.375 1 DIA: 8716
+.010
-.025"
—

High Vacuum Ampli

fier Section
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RADIO-FREQUENCY POWER AMPLIFIER
AND
OSCILLATOR, CLASS C TELEGRAPHY
Key-Down Conditions per Tube
Without Amplitude Modul ation (Note 4)

MAXIMUM RATINGS:

Absolute Maximum Values

Plate Voltage ... ... .. v s 65 8w ® 12500 max Volts
Plate Current « v v v v v v v SR e 3.0 max. Amperes
Plate Input. v v v v v v vt v e vn v o e v 32.5 max. Kilowatts
Plate Dissipation. . .. ... vwss e a 20 max. Kilowatts
DC Grid Voltage « « v v v v v et v v v v -2000 max Volts
DC Grid Current. . .. . ... Ve s s 0.45 max. Ampere
TYPICAL OPERATION:

Filament Voltage. ... ... . ... 10.5 10.7 10.9 Volts
DC Plate Voltage. « « v v v v v v o 8000 10000 12000 Volts
DC Grid Voltage . . ......... -680 -—-870 -1170 Volts
Peak Radio-Frequency Grid

Voltage . v v v v v v v v v eeo... 1300 1620 2130 Volts
DC Plate Current. « « v o v v v v v 1.5 2.0 2.5 Amperes
DC Grid Current. « v v v e 0o sa oo . 0,19 0.20 0.22 Ampere
Driving Power, (approximate) . . . 250 320 470 Watts

Power Qutput, (approximate). . .. 9.2 15 22.5 Kilowatts
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 Maximum Values

DC Plate Voltage. . « v v e vveveess. 10500 max. Volts
DC Grid Voltage + « v v v e v v v evee. . =2000 max. Volts
DC Plate Current. « « v v v vt v v 0 s v e 1.5 max. Amperes
DC Grid Current. « « v ¢ e e v e o v s a e v 0.45 max. Ampere
Plate INput. v e v vttt v v v nononnnn 15 max. Kilowatts
Plate Dissipation. « « « v v e e v v v v oo 13.3 max. Kilowatts
TYPICAL OPERATION:

Filament Voltage. .......... 10.4 10.7 11.0 Volts
DC Plate Voltage. . .. ...... 6000 8000 10000 Volts
DC Grid Voltage « v v v e v v v n -740 -1000 ~1300 Volts
Peak Radio-Frequency Grid

Voltage . o v v evveesneass. 1140 1540 1930 Volts
DC Plate Current. . .« c o v oo . 0.7 1.1 1.4 Amperes
DC Grid Current, (approximate). . 0.09 0.13 0.15 Ampere
Driving Power, (approximate) . . . 100 200 280 Watts

Power Output, (approximate). . .. 3.4 7.1 11.9 Kilowatts

HIGH FREQUENCY RATINGS

Maximum ratings apply up to 22.5 megacycles. The tube may be
operated at higher frequencies provided the maximum values of the
reduced according to the

plate voltage and power input are

tabulation below. Allother maximum ratings remain as shown above.

Special attention should be given to adequate ventilation of the bulb

at these frequencies.

FREQUENCY CLASS B CLASS C
Percent of Maximum Percent of Maximum
Megacycles Plate Volts Input Watts Plate Volts Input Watts
22.5 100 100 100 100
30 85 85 80 80
45 70 70 50 50

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Characteristic Conditions Min. Bogey Max.
Grid Voltage ip =8 amperes .- -- 830 Volts
ep, = 1500 volts
Grid Voltage Ip = 0.20 amperes —480 =520 -600 Volts
Ey, = 10000 volts
Grid Current ip = 8 amperes -- -- 1.6 Amperes
ep, = 1500 volts
Plate Voltage I, = 1.25 amperes 3300 3700 4100 Volts
E. =0 volts
Plate Voltage Ip = 1.25 amperes 6900 7600 8300 Volts
E. =-200 volts
Peak Cathode Current (Note 5) 11.6 - - - - Ampere
Power Output
( Note 6) Eb = 12500 volts 22 -- - - Kilowatts
Rg = 6000 ohms
I, = 2.6 amperes
|g = 0.23 amperes
Power Qutput
(Note 7) Eb = 6250 volts 8 -- - - Kilowatts

Rg = 2700 ohms
I, = 2.6 amperes
Ig = (0.26 amperes

1. Air flow on the center of the dish providing 50 cfm through a 3*
nozzle may be required to keep the grid and filament seals and
the dish itself below 160 °C.

also be necessary to utilize heat radiating connectors for the

Under extreme conditions it may

grid and filament posts.
2. Averaged over any audio-frequency cycle of sine-wave form.
3. At crest of audio-frequency cycle with modulation factor of 1.0.

4. Modulation, essentially negative, may be used if the positive
peak of the carrier envelope does not exceed 115 percent of the

carrier conditions.

5. Represents maximum usable cathode current for the tuke as plate
current plus grid current for any condition of operation.

6. Amplifier or oscillator performance. Conditions chosen for fre-
quency not affecting performan ce.

7. Amplifier or oscillator performance at maximum rated frequency.

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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GRID CURRENT IN AMPERES
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The information contcined herein is supplied without assuming responsibility for infringement of
patents or other rights of third parties which may result from its use. No license is granted by im-

plication or otherwise under any patent or patent rights of Westinghouse Electric Corporation.
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‘RfeStillghOllSC® WL-5668

January 15, 1960

INDUSTRIAL HEATING TRIODE TYPE WL-5658

The WL-5668 is a three electrode tube designed for service as an industrial heating power oscillator. The
external, water-cooled anode is capable of dissipating 20 kilowatts. The cathode is a pure tungsten filament.
Maximum ratings apply to 5 megacycles.

ELECTRICAL: MAXIMUM RATINGS

Cathode. s o s swwsswss s snwsssnss Pure Tungsten Filament Absolute Maximum Values

Filament: Min. Bogey Max. DC Plate Voltage. . . . ... ... ..o 14 max. Kilovolts
Voltage . . v v v v v v v i v vt - - 22 - - Volts DC Grid Voltage . .. ... ......... -1600 max. Volts
Current at Bogey Volts . . .. .. 57 60 62 Amperes DC Plate Current. . . v v v v v v v v v v v 2.0 max. Amperes
Starting Current. . . ........ -- -- 120 Amperes DC Grid Current . . . v v v v v v v v v u v 0.40 max. Amperes
Cold Resistance . . ........ -- 0.032 -- Ohms Plate Power Input . .. ..o oot v vt 28 max. Kilowatts
Emission . . . ..o vvvn i -- 9.4 - - Amperes Plate Power Dissipation . . . .. ... .. 20 max. Kilowatts

Amplification Factor with Plate

Amps = 0.758& Grid Volts==-50 . 42.5 50 57.5 TYPICAL OPERATING CHARACTERISTICS

Interelectrode C . DC Plate Voltage . ........... 8.0 10.0 12.0 Kilovolts
i Ty o o @ g . Peak RF Plate Voltage. . .. .. ... 6.3 8.1 9.9 Kilovolts
-to-Plate. ... ... ...
e friele i e 50 51 W’f DC Grid Voltage + .. ..vvvrn... -500 -600 -700  Volts
-to-Filament . .. .......
ity o o5 i o W{ Peak RF Grid Voltage. . .. ... ... 1240 1420 1600 Volts
e T, ' ' ' Hp DC Plate Current. . . . .. .. ... .. 1.6 1.8 2.0 Amperes
MECHANICAL.: DC Grid Current. . . . . v v v v v v v 0.2 0.2 0.2 Amperes
Mounting Position . . .............. Vertical, Anode Down Power Output (approx.) . . . ... ... 8.3 12.3 17.0 Kilowatts
Typeof Cooling « v v v v v v v it it i i i i Water U y
Water Flowon Anode « « v+ v v v v v v v v v v e v e ut 8 to 15 GPM FR?Q ERE .DERATING
4 ; Maximum Ratings apply up to 5 megacycles. The WL-5668 may be
Maximum Outgoing Water Temperature . ... ... ....... 70°C ted ot hicher f . if Plate Volt d Plate P
w
Air Flow on Grid and Filament Seals® . . . . ... ..... 35 CFM Jperalec ab hgher trequencles: & e watags dn ate Fower
. J Input is reduced as shown.
Maximum Glass Temperature . . . ..o v v v v v v e vnnonn 160 °C E 5 12.5 20 M |
Net Weight (approx.). « « v v v v v v vt e vt i i e e 10 Pounds fequency’ £ ¢ St : egacycles
Shipping Weight. .. ........ 14 Pounds Percentage of Maximum
................. Permissible Plate Voltage
® Sufficient flow should be directedon center of dish from 3’ nozzle and Plate Power Input. . . . ... ... 100 75 50 Percent

to keep temperature of a t of bulb, dish als below 160°C.
P p ot .any part:obbuib,dish or se ¢ With operation at frequencies exceeding 3 megacycles, special

attention should be given to the cooling of the bulb and terminal
seals. Heat radiating connectors for grid and filament leads should

be used when operating frequencies exceed 3 megacycles.

FILAMENT— THE TUBE BASE MUST ENTER
TERMINALS TO A DISTANCE OF 625" INTO -
et m A FLAT GAGE HAVING (4] HOLES CHA'RACTERISTIC RANGE VALUES AFOR EQUIPMENT DESIGN
/b‘\‘\#’_\ 536".001" DIA. ON A 2.125" Grid Voltage: Min.  Bogey Max.
(@k‘? ©® .ggl.*olzx‘. B.C. AT ANGLES OF Plate Kilovolts = 2.0
"@J Plate Amperes = 8.0

GRID TERMINALS .
(RED) Grid Voltage. . . v v v v v .. - - -- 1300 Volts

:2%:__7 r Grid Current:
i ) Plate Kilovolts = 2.0
0 Plate Amperes = 8.0

.75
MIN. STRAIGHT] <

-LA_‘IS Grid Current . . . ......... -- - - 3.5 Amperes
Plate Voltage:

. Grid Volts = 0
4% MAX: Plate Amperes = 0.5
Plate Voltage . . . . ....... 5.0 7.3 8.6 Kilovolts

—Egg: Grid Volts = =100
Plate Amperes = 0.5

I Plate Voltage . . ......... 10.0 12.3 14.8 Kilovolts
2.567"MAX——| 16" MAX. Grid Cutoff Voltage:
- 8"

Plate Kilovolts = 15
Plate Amperes = 0.02
N Grid Cutoff Voltage . . ... .. -220 -300  -420 Volts
Power Output:
Plate Kilovolts = 12
Grid Volts = =700
L Plate Amperes = 2.0
Grid Amperes = 0.2
Power Output . . ......... 14.5 - - - - Kilowatts

2.385"MAX.—

High Vacuum Amplifier Section
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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Westinghouse

5669

July 1, 1961

INDUSTRIAL HEATING TRIODE TYPE 5669

The 5669 is a three electrode tube designed for service as an industrial heating power oscillator. The external,
forced-air-cooled anode is capable of dissipating 10 kilowatts. The cathode is a pure tungsten filament. Maximum

ratings apply to 5 megacycles.
ELECTRICAL:
Cathodeis o s o wwio somss o viwmoes s Pure Tungsten Filament
Filament: Min. Bogey Max.
Voltage . . v v v v v v i i i -- 22 - - Volts
Current at Bogey Volts . ... .. 57 60 62 Amperes
Starting Current. .. . ... .... - - - - 120 Amperes
Cold Resistance . . ... .. ... -- 0.031 -- Ohms
Emission ; scwws smums v mae - - 9.4 - - Amperes
Amplification Factor with Plate
Amps = 0.75& Grid Volts==5Q . 42.5 50 57.5
Interelectrode Capacitances:
Grid-to-Plate. . .. ......... 28 31 34 ppuf
Grid-to-Filament . .. ....... 15 20 24 Lk
Plate-to-Filament . ... ..... 1.0 2.0 3.0 Lt
MECHANICAL:
Mounting Position. . . . .. .oty poeieene . Vertical, Anode Down
Type of Cooling. « . . . . S E R e e 8 Forced Air
Required Air Flow on Anode:
Per Cent Plate Dissipation Rating .. ... 3 100 80 60
Air Flow-Cubic Feet per Minute . . ... ..... 700 500 350
Maximum Incoming Air Temperature . . « v« v v v v v v v v vt 45°C
Maximum Anode Temperature « . « c o o s oo v v v v oo a o nn 230 °C
Air Flow on Grid and Filament Seals® . .. .......... 35 CFM
Maximum Glass Temperature. . . v v ¢ v v v vt v v v v v v v o 160 °C
Net Weight (Approx.) « e e oo e vvvennnon 5.3 & B % 52 Pounds
Shipping Weight (Approx.) « « v v v vt v v vt v e v 87 Pounds

@ Sufficient flow should be directedon center of dish from 3"' nozzle

to keep temperature of any part of bulb, dish or seals below 160°C.

Filament Terminals

Grid Terminals
(Red)

432,
442" f"
750

Min. Straight

).
47 Max:-

The tube base must
enter fo a distance
of .625" into a flat
gage having (4) holes
.536"+.001"dia. on a
2.125" 1.001" dia.
circle at angles of
90° + 10"

Radiator
handles are
in line with
filament
terminals.

]

-0 — =
O O O
I+
D|— &
Q="

+ o
— a|—
=

-
|

10"

.

+L

=18

v

Anode F7_" sl
qir-cooled/ 2l
radiator. e“:Js. i

MAXIMUM RATINGS
Absolute Maximum Values

DC Plate Voltage. . . . . .o v v v v v v 14 max.
DC Grid Voltage . . . ....... .. ... -1600 max.
DC Plate Current. . . v . v v v v v v v v v 2.0 max.
DC Grid Current . . ... ... oo 0.40 max

Plate Power InNput « . v oo v v v v v nn 28 max.
Plate Power Dissipation . . . .. ... .. 20 max.

TYPICAL OPERATING CHARACTERISTICS

DC Plate Voltage . ........... 8.0 10.0 12.0
Peak RF Plate Voltage. ... .. ... 6.3 8.1 9.9
DC Grid Voltage . . . ....... ... -500 -600 -700
Peak RF Grid Voltage. . . .. ..... 1240 1420 1600
DC Plate Current. . . . v v v v v v v v 1.6 1.8 2.0
DC GridCurrent. .« v v v v v v v v v 0.2 0.2 0.2
Power Output (approx.) . .« v v v v o 8.3 12.3 17.0

FREQUENCY DERATING
Maximum Ratings apply up to 5 megacycles. The

5669

Kilovolts
Volts
Amperes
Amperes
Kilowatts

Kilowatts

Kilovolts
Kilovolts
Volts
Volts
Amperes
Amperes

Kilowatts

may be

operated at higher frequencies if Plate Voltage and Plate Power

Input is reduced as shown.

Frequency . ................ 5
Percentage of Maximum

Permissible Plate Voltage

and Plate Power Input. . ... ..... 100 75 50

12.5 20 Megacycles

Percent

With operation at frequencies exceeding 3 megacycles, special

attention should be given to the cooling of the bulb and terminal

seals. Heat radiating connectors for grid and filament leads should

be used when operating frequencies exceed 3 megacycles.

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Grid Voltage: Min. Bogey Max.

Plate Kilovolts = 2.0

Plate Amperes = 8.0

Grid Voltage. . .. ........ - - -- 1300
Grid Current:

Plate Kilovolts = 2.0

Plate Amperes = 8.0

Grid Current . . . ... ...... -- - - 3.5
Plate Voltage:

Grid Volts = 0

Plate Amperes = 0.5

Plate Voltage . . .. ....... 5.0 7.3 8.6

Grid Volts = =100

Plate Amperes = 0.5

Plate Voltage . . ......... 10.0 12.3 14.8
Grid Cutoff Voltage:

Plate Kilovolts = 15

Plate Amperes = 0.02

Grid Cutoff Voltage .. ..... -220 -300  -420
Power Output:

Plate Kilovolts = 12

Grid Volts = =700

Plate Amperes = 2.0

Grid Amperes = 0.2

Power Output . . ... ...... 14.5 - - --

Volts

Amperes

Kilovolts

Kilovolts

Volts

Kilowatts

High Vacuum Amplifier Section
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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The information contained herein is supplied without assuming responsibility for infringement of patents or other rights of third parties which
may resultfrom itsuse. No license isgranted by implication orotherwise under any patentor patentrights of Westinghouse Electric Corporation.
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Westinghouse

WL-5682

October 1, 1964

POWER AMPLIFIER TRIODE TYPE WL-5682

The WL-5682 is a general-purpose water and forced-air cooled three electrode tube designed for service in AM,
FM & TV broadcasting, particle accelerator and industrial heating application. The tube features rugged coaxial
mounting structures providing high-dissipation, low-inductance electrode terminals. The integral water-jacketed
anode is capable of dissipating 120 kilowatts. The cathode is a sturdy, stress-free, multistrand thoriated-tungsten

filament. Maximum Ratings apply up to 30 megacycles.

ELECTRICAL
Cathode. . . . ...... Multi-Strand Thoriated-Tungsten Filament
Filament Voltage. . . .. .. ... .. i 16.5 Volts
Filament Current . . v v v v vt ittt ittt i ee e e e e 325 Amps
Filament Starting Current, maximum. . . . ..o oo v ... 800 Amps
Filament Cold Resistance . . v« v v v v v v v v e v nn 0.0052 Ohms
Amplification FActor. « v v v v v v v vt e 30 -
Interelectrode Capacitances:
Grid-Plate . . . . i v ittt ittt i et e e 85 pf
Grid-Filament « « o s s v s s o5 s nwmmes smwas swmns 110 pf
Plate-Filament « «« o oo wes s siss6s soisass smss 2.6 pf

Getter Terminals

|!+I Di " Filament Terminals
g3l {a //7
- "
331" / 3 5
33 tpDia -1/ /i3 { '8
42+ Lo _Ei; {%‘ 2%
B 3—2 1d 8 — ’
. LI T
8"+ 1 Dig = | 25 "32°8
A = g B B
) . {Z"
Grid Terminal 16
8" Max. Dia. 1 Ay gg_snilé“
785l 23l Mox
g+ 3216 4
'320'0 l 1.
[ |
Anode Terminalﬁ — - 1 t%"
i g3l 1"
52 Max.Dia. 16716
Integral Anode / [CHE
Water Jacket ! Bg-@
29"
3 Bayonet Locks For 2 ] B
Connection To Mounting i
Socket WL-23004 "
4ibia / \ !
2
Water Inlet 8 Outlets -5-“0' i 15"
ie |a.P|ns,32Lonq

Electrical Contacts Should Be Made On The Periphery Of The Electrode Terminals.

PRINTED IN U.S.A.

MECHANICAL
Mounting Position . . . ..o i v i Vertical, Anode Down
Type of Cooling. « « v v v v v v v vt i it i it v Water & Forced Air
Water Flowon Anode . . . ... oo vv v i v v e See Figure 1
Max. Water Pressure. . . v v v vt v v v v v v 75 PsI
Max. Outlet Water Temperature . + « v v v v v v v oo s 70 °C
AirFlowonSeals ... .. ... i 250 CFM
Max. Glass Temperature « « v ¢ v v o v v v v v v an 165 L o
Net Weight, approximate . . . . ..o v v v v v i i n 50 Pounds
ACCESSORIES

Small Filament Connector « . v v v v vt v v vt v v e n e o WL-22999
Large Filament Connector . . « v v v v v vt v v v v i v v v WL-23000
Grid ConfiBEtor s o 5 5.5 s @@ s 60 s o w s s s §i0 68 48 518 WL-23001
Anode Connector « « v « v v v vt v vttt b e WL-23001
Mounting Socket. . . . v . . i i e WL-23004
Large Gasket « « v o v v v i i i e e e WL-23005
Small Casket « o vs s s swws s s smmmon s swons ssis WL-23006

Protective Gaps:
Grid 1o Plate o wos sosmmes s swmwos somos s o WL-23002
Grid to Filament « ¢ v v v v v vt it it vt e i e e WL-23003

AUDIO FREQUENCY POWER AMPLIFIER AND
MODULATOR, CLASS B

MAXIMUM RATINGS

Absolute Maximum Values
DC Plate Voltage. . . .. ... ..o v i v 16 max. Kilovolts
DC Plate Current (Max. Signal) (Note 1) .. .. 18 max. Amperes
Plate Power Input (Max. Signal) (Note 1). . . 280 max. Kilowatts
Plate Dissipation . ... .ovvvvinnn..n 120 max. Kilowatts

TYPICAL OPERATION (Two Tubes in Push-Pull)

DC Plate Voltage. « « . v v v v v i v i i v i o v ns 12 15 Kilovolts
DCGridVoltage + « « v v vt v v v v v v e e -320 -370 Volts
Peak AF Grid-to-Grid Voltage . ....... 1410 1660 Volts
Zero-Signal DC Plate Current. . . ... .... 4.0 6.0 Amperes
Max.-Signal DC Plate Current. . . . .. .. .. 26.7 35.0 Amperes
Effective Plate-to-Plate Load Resistance. . 885 873 Ohms
Driving Power. . . . . .. oo i i i 1200 1900 Watts
Power OUtput « « v v v vt v vttt v e e s 200 330 Kilowatts

High Yacuum Amplifier Section
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RADIO FREQUENCY POWER AMPLIFIER, CLASS B DOHERTY HIGH-EFFICIENCY LINEAR AMPLIFIER
Carrier Conditions per Tube with Max. Modulation Factor of 1.0 Carrier Conditions per Tube, unless specified otherwise,

with Max. Modulation Factor of 1.0
MAXIMUM RATINGS

Absolute Maximum Values MAXIMUM RATINGS
DC Plate Voltage. . . .. ois v ieeem e e s 16 max. Kilovolts Absolute Maximum Values Carrier Peak
DCPlate Current. . . v v v v vt v v v v v e 14 max. Amperes Tube Tube
Plate Power lnput « . v v v v i vn . 150 max. Kilowatts DC Plate Voltage. . . . ......... 16 16 max. Kilovolts
Plate Dissipation. « « ¢ v v v v o v v v v v v nan 120 max. Kilowatts DC Grid Voltage . . ... ... v v o 3200 -3200 max. Volts

DC Plate Current. . . v v 0o v v v 16 10 max. Amperes

TYPICAL OPERATION DC GridCurrent. « v v v v v v v v v vn 4 2 max. Amperes
DC Plate Voltage. . ....oovvnnnnnnn. 10 12 Kilovolts Plate Power Input . .. v oo v v v v u 250 150 max. Kilowatts
DC Grid Voltage + . . . v v v v v v v nn -270 -330 Volts Plate Dissipation « .. .vovvn... 120 120 max. Kilowatts
Peak RF Grid Voltage . ............. 420 520 Volts
Peak RF Plate Voltage. . . .. .. ....... 4.2 5.0 Kilovolts TYPICAL OPERATION Carrier Peak
DC Plate Current. « « v v v v vt v e v v v v v u 9 12 Ampe.res Tube  Tube
DC Grid Current .+ .. v v v i v v i 1m 93 mAmperes DC Plate Voltage . ............... 13 13 Kilovolts
Driving Power (Note 2) . « v v v v v v v ... 2100 3900  Watts Peak RF Plate Voltage:

Power Output + . ¢ v vt v i v v e e e e 30 48 Kilowatts Carrier ...ovvvniii 1 5.5 Kilovolts

Crest(Note 2). « v v v v vt v v e nnnnn 1 11 Kilovolts

RF POWER AMPLIFIER DC Grid Voltage « « « v v v v vt v v v w s —-400 -1200 Volts
CLASS B TELEVISION SERVICE Peak RF Grid Voltage:

Synchronizing-level Condition per Tube Carriar s cnmmmns vmmuns cnmans 800 1050 Volts

Crest(Note 2). . v v vt v v v i v e e 1130 2100 Volts

MAXIMUM RATINGS DC Plate Current:

Absolute Maximum Values Carrionsos s o amiini sa@ns s sawman s 12.4 0.3 Amperes
DC Plate Voltage. . . . v v v v v v v v nv s 9 max. Kilovolts Modulated (Note 3). .+ v v v v v v v v n 12.4 7.2 Amperes
DC Plate Current. . « « v v v v v vt e e v w 20 max. Amperes DC Grid Current:

DCGridCurrent. « v v v v vt oot v v nnnnn 4 max. Amperes Carri@f «s ssswmss somanss enwns vy 1.0 0 Amperes

Plate Power Input . ... .....c0.0 .. 170 max. Kilovolts Modulated (Note 3). . . . v v v v v v v v v 1.6 0.7 Amperes

Plate Dissipation .« ... ..ovv v 120 max. Kilowatts Driving Power (Note 2) .« . .o o v v v n .. 4.1 8.8 Kilowatts

Frequency .. .......coivviiinnn 88 max. Megacycles Power Output:

Carrier: s ss o wsiismawos omes cee.a 110 2 Kilowatts
Modulated (Note 3) . . v v v v v v v v v v v 102 63 Kilowatts

TYPICAL OPERATION IN CATHODE DRIVE CIRCUIT AT 88 MC.

WITH BANDWIDTH OF 5 MC.

DC Plate Voltage . ................ 6 8 Kilovolts TYPICAL OPERATION Carrier Peak

DC Grid Voltage . .. .....ovvun ... -200 -250 Volts Tube Tube

Peak RF Driving Voltage: DC Plate Voltage. . . .. ... RN 15 15 Kilovolts
Synchronizing Level. . .. ... ........ 650 840 Volts Peak RF Plate Voltage:

Pedestal Level . . ... ............. 500 650 Volts Carriers « oo oeeeon. et e 12.5 6.25 Kilovolts

Peak RF Plate Voltage: Crest(Note 2) . v v v vt v vt i v nennn 12.5 12.5 Kilovolts
Synchronizing Level . . . .. .......... 4.6 6.2 Kilovolts DC Grid Voltage . .. ............. -460 -1300 Volts
Pedestal Level . . .. .............. 3.6 4.8 Kilovolts Peak RF Grid Voltage:

DC Plate Current: Carrier. « v v v vttt i i e e 860 1110 Volts
Synchronizing Level. ... .......... 12.2 19 Amperes Crest(Note 2). v v v v v v v n e nnns 1180 2220 Volts
Pedestal Level . . . ... ............. 9 14.3 Amperes DC Plate Current:

DC Grid Current: Carrier: « vownios inomossam oo ise 13.3 0.8 Amperes
Synchronizing Level. . .. ........... 2.3 3.2 Amperes Modulated (Note 3). . . .. .......... 13.3 7.6 Amperes
Pedestal Level . . ... ............. 1.4 2 Amperes DC Grid Current:

Driving Power at Tube: Carrier. « vwvws s swmas swwmas o 0.7 0 Amperes
Synchronizing Level. ... .......... 7800 15100 Watts Modulated (Note 3). . .. . ... ... 1.2 0.6 Amperes
Pedestal Level . . .. ............. 4000 8300 Watts Driving Power (Note 2) . . . ... ... .... 3.7 9.3 Kilowatts

Power Output: (Note 3) Power Output:

Synchronizing Level. . .. ....... ..., 52 107 Kilowatts Carrier. v v v v vt i e i 134 4 Kilowatts
Pedestal Level . . ... ..... ... ... 30 62 Kilowatts Modulated (Note 3) . . . . . v v v v v i v v n 125 76 Kilowatts
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PLATE MODULATED RF POWER AMPLIFIER TYPICAL —GRID DRIVE - 30 MEGACYCLES
CLASS C TELEPHONY DC Plate Voltage. .+« v v v v v v v vt 8 12 15 Kilovolts
Carrier Conditions per Tube with Max. Modulation Peak RF Plate Voltage. . ... ... 6.6 10.3 12.8 Kilovolts
Factor of 1.0 DC Grid Voltage . . .o oo v v v v ~750 —-1100 -1400 Volts
Peak RF Grid Voltage. . . . .. .. 1210 1750 2200 Volts
NRRIRUR RA,TINGS DC Plate Current .g .......... 9.7 143 18.4 Amperes
Absolute Maximum Values X A
DC Plate Voltage. . . .o oo\ G aE w4 14 max. Kilovolts D(? (,;”d Attt 5w w25 40 i3 2.1 2.9 M fpores
Driving Power. . . . ......... 2500 4900 7200 Watts
DG Geid Valtage sanus sasnssisnus =2200 imdx. Volrs Power Output . ... ...... cee.. 58 132 215 Kilowatts
DC Plate Current. . . .. o ® 56 103 w07 01 @ g et e B 14 max. Amperes
DCGridCurrent. « « v v vt vttt v v eneeeenn 4 max. Amperes TYPICAL OPERATION — CATHODE DRIVE - 88 MEGACYCLES
Plate Power Input .« v v v v v v vn e v v n 185 max. Kilowatts DC Plate Voltage. . . .. ..... WeE e e 8 7 8 Kilovolts
Plate Dissipation. « « v .« ... LTI 80 max. Kilowatts Peak RF Plate Voltage. . . v v vuuunn... 5.8 6.4 Kilovolts
TYPICAL OPERATION DCGridVoltage + + v v v vt v v v nnn ~550 —650 Volts
DC Plate Voltage. . . o« v v e v v v v v e vt 10 14 Kilovolts Peak RF Grid Voltage ............. 1020 1200 Volts
Peak RF Plate Voltage. -« + v v vnn... 8.7 12.3 Kilovolts DC Plate Current. . ..oenvinnnn 9.5 12.5 Amperes
DC Grid Voltage « v vvvvennnnnn.. —950 —1270 Volts DCGridCurrent. « v v v vt vt v v v e v nnenn 2.3 2.5 Amperes
Peak RF Grid Voltage. « v v v v vvvn... 1450 1810 Volts Driving Power. « « v v v v i i iii i 10.6 16.2 Kilowatts
DC Plate Current. « o o v e oo oe e e 9.2 10.3 Amperes Power OQUtPUt « v v v v et v vt st o v v o nnon 57 85 Kilowatts
DC Grid Current « « « ¢ v vt ot v v v v v s 2.1 2 Amperes
Driving Power. . .. .............. 2900 3400 Watts EQUIPMENT DESIGN RANGE OF CHARACTERISTICS
Power Output « v v v v v v v it e e v e i n e 72 118 Kilowatts Characteristic Min. Bogey Max. Units
Grid Voltage:
GRID MODULATED RF POWER AMPLIFIER M i::: X:‘I::-;goo """"" ~ = e
, ELASS & TELEPHONY , (2) Plate Kilovolts = 16. . . . . . . —420 —500 —660  Volts
Carrier Conditions per Tube with Max. Modulation _
Plate Ma. = 200
Fagtat st 140 Grid Current:. « v v v v v v vt v v e v - - 45 Amperes
MAXIMUM RATINGS Plate Volts = 1700
Absolute Maximum Values Plate Amp. = 90
DC Plate Voltage. . . . . . oo v v v 16 max. Kilovolts Plate Voltage:
DCPlate Current. . « v v v vt vt v v v o v v nnn 10 max. Amperes (1) Grid Volts =0. .. . ....o vt 1.8 2.4 3.0 Kilovolts
DC Grid Current. « v v v v v v v vt BN 4 max. Amperes Plate Amp. =3 ‘
Plate Powerlnput . . . . v v v v v v v e e 150 max. Kilowatts (2) Grid Volts = =300 . . ... ... 10.3 11.8 13.3 Kilovolts
Plate Dissipation. . . . . ... SR v 120 max. Kilowatts Plate Amp. =3
Plate Power Output (30 Mc.). . . . .. 177 - ~ Kilowatts
TYPICAL OPERATION . Plate Kilovolts = 15
DC Plate Voltage . . ... iiiiiniinnn, 15 K{|ovo|?s Plate Amp. = 18.4
Peak RF Plate Voltage. . . . . . v v v v v v v nn 7 Kilovolts Grid Volts = —1400
DCGridVoltage + . .« v v vttt i v v v v e -1000 Volts Grid Amp. = 3.4
Peak RF Grid Voltage . ..........ou0u. 1090 Volts Plate Power Output (88 Mc.). - . . . . . 81 _ — Kilowatts
Peak AF Grid Voltage for Max. Modulation . . . .. 380 Volts Plate Kilovolts = 9
DC Plate Current. . . .. S 6 ARG PR e 5 Amperes Plate Amp. = 18
DCGridCurrent. « « v v v v vt vttt et neennnn 50 mAmperes .
. Grid Volts = -850
Driving Power. . ... ... .. e 55 Watts Grid Amp. = 3.5
Power Output « . v vt v v v v v v v v nnnn G R § R 30 Kilowatts
FREQUENCY DERATING CHART (Note 4)
RF POWER AMPLIFIER AND OSCILLATOR Service 30 Me. 60 Mc. 88 Mc.
CLASS C TELEGRAPHY Class B 100% 9N% 56%
Class C-AM 100% 78% 56%
MAXIMUM RATINGS Class C-CW 100% 78% 56%
Absolute Maximum Values 88 Mc. 30 Mc.
DC Plate Voltage. . « . ..o oo v oot 9 16 max. Kilovolts NOTES
DC Grid Voltage . . . ........ -3200 -3200 max. Yolts
DC Plate Current. « « o o o o o s oo see 20 20 max. Amperes Averaging time of any audio frequency cycle of sine-wave form.
DC Grid Current. « . v ovvvvvnnvn 4 4 max. Amperes Measured at crest of audio-frequency cycle with modulation
Plate Power Input . . ... ... . u 170 300 max. Kilowatts factor of 1.0.
Plate Dissipation « .« vv oo o vus 120 120 max. Kilowatts

Includes power transferred from driver stage.

Higher frequency operation requires special attention to ensure

adequate cooling of the bulb.
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COOLING SYSTEMS

The water system should be the closed type using
distilled or deionized water to preclude the possibility
of scale formation and corrosion, both of which can be
expected with tap water. Scale restricts water flow
and prevents proper transfer of heat from the anode to
the cooling water, and corrosion may damage the
elements and pasages. The rates of scale formation
and corrosion depend on the electrical conductivity of
the water. To minimize the formation of scale and
corrosion, the use of a coolant having an initial re-
sistance of at least 100,000 ohms per cubic centimeter
is recommended. Since a very small amount of con-
tamination can change the conductivity of distilled
water, frequent measurement is desirable. The water
should be changed when its resistance falls below
20,000 ohms per cubic centimeter. A filter should be
placed in the water supply line to the tube to trap
foreign particles likely to impair the flow. It is
suggested that a filter with a 100-mesh screen (0.005"
openings) be used.

The water-cooling system must function properly at all
times since even a momentary failure of flow will
damage the WL.-5682. Without cooling water, the heat
of the filament alone is sufficient to cause serious
harm. It is necessary to keep the water-flow interlocks
in correct adjustment and never to set them to operate
below the recommended level. The flow of water and
air must start before the application of any tube
voltages; it is recommended that the flow of coolants
continue for 5 minutes after the removal of all tube
voltages. In the event of emergency or fault con-
ditions, however, the simultaneous shut down of all
power will not damage the tube. Specific water-flow
data are given in the Water-Cooling Characteristics.
Under no circumstances should the outlet water tem-
perature exceed 70°C nor should the temperature of
the entering water be permitted to fall below 10°C
with plate potential on. Water pressure at the tube
socket should never exceed 7 5 psi.

Forced-air cooling of the cathode terminals, the grid
flange, and the glass envelope is required, and the
cooling should be uniformly distributed around the
circumference of the seals. Air flow of 250 cfm

provides adequate cooling.

TUBE PROTECTION NOTES

The handling of very high power requires particular
attention to the removal of power from tubes during
fault conditions (initiated by tube or circuit insta-
bilities) since the larger amount of energy involved
can cause tube damage if not properly controlled. The
tube must, therefore, be protected by limiting the time
elapsed from inception of a fault condition to diverting
the energy from the tube, as well as the amount of
energy expended in the tube during this interval.

In addition to the normal circuit breakers and overload
relays, it is necessary that a fast-acting electronic
protective device (crowbar) or equivalent be used.
This device will in most cases be a triggered device
connected across the output of the plate supply filter,
if used, to dissipate the filter-circuit energy as well
as the rectifier output. The complete energy source
must be shorted out as quickly as possible after the
inception of a ‘“fault’’, and in most cases the time
interval should not be allowed to exceed approximately
ten microseconds. For some basic electronic-crowbar
fault-protection circuit considerations, as well as tests
of the effectiveness of a protection device, refer to the
references listed.

A nominal value of resistance must be placed in the
plate lead of the tube being protected in order to be
assured that the impedance of this tube under a flash
arc condition is greater than that of the crowbar device
when the latter is triggered. Critical damping is re-
quired for the crowbar discharge circuit. It is also
recommended that a minimum of five to ten ohms re-
sistance be connected in series with each rectifier
tube in order to limit surge currents.

In circuits where high transient voltages may be de-
veloped due to a shorted load or other fault, special
precautions are necessary to keep these excessive
voltages from appearing at the tube electrodes.

REFERENCES

1. W. N. Parker andM. V. Hoover, ‘“Gas Tubes Protect
High Power Transmitters’’, Electronics, 29, 144,
January 1956.

2. A. J. Morris and J. P. Swanson, ‘“The High Speed
Protection of Microwave Tubes and Systems’’, The

Microwave Journal, Vol. V, No 11, Nov., 1962.

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK

e



Westinghouse

WL-5682

Water Jacket Pressure

COOLING CHARACTERISTICS
40 60

30 // 55
@ 7
& 20 / 50
£ /
3 [
a |0 45

/ /
L
°I— 20 40 60 40

35

/ 30

25

Minimum Required Water Flow in G.P M.

20

/‘ 15

10
0o 20 40 60 80 100 120

Plate Dissipation in Kilowatts
CE-A2162

FIGURE 1

Page 5

INSTALLATION OF ACCESSORIES

Getter Terminal

Small Cathode
Terminal Connector (WL-22999)

Large Cathode
Terminal Connector
(WL-23000) Grid - Cathode
Protective Gap

(WL-23003)

2"Approx.

Grid Terminal Connector
(WL-23001)

Plate Terminal Connector
(WL-23001)

Grid-Anode Protective
Gaps (WL-23002)

Integral Anode
Water Jacket

Locking Pin

Large Gasket (WL-23005)

|
9" "
2= Mounting Socket :
16 Mounting Plate
1" (WL-23004) |
2 6120 Holes- 5
T 7 oles-7 Deep

Equally Spaced On 4% Dia. BC.

Small Gasket 8

(WL-23006)

Water Inlet Water Outlet CE-A2163

FIGURE 2
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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The information contained herein is supplied without assuming responsibility for infringement of patents or other rights of third parties which
may result from its use. No license is granted byimplication or otherwise under any patent or patentrights of Westinghouse Electric Corporation.

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK




Westinghousé RELIATRON® TUBES WL-5891

June 25, 1958

POWER AMPLIFIER TRIODE TYPE WL-5891

The WL-5891 is a large, forced air cooled, directly heated triode designed for service as an amplifier, modulator
and oscillator. The cathode is a thoriated tungsten filament which may be operated either three-phase wye or single
phase.

In Continuous Commercial Service, the anode is capable of dissipating 25 kilowatts. The tube may be operated
with maximum power input up to 10 megacycles and at reduced rating up to 25 megacycles.

ELECTRICAL: MECHANICAL:
Filament Voltage: Min. Bogey Max. Mounting Position . . ... vvv i i Vertical - Anode Down
Three-Phase Line to Neutral ...... 10 11 11.6 Volts Net Weight, approx. « v v oo v v v vt S8 ¥ @ 150 Pounds
Filament Current per Phase at Shipping Weight, approx. « « v v v v v v v v v e v 380 Pounds
Bogey Voltagef............... 89 95 101 Amps Cooling:
Filament Voltage: Typeof Cooling + v v v v v v v e v v vnoennns Forced Air
Single-Phase . ............... 10 11 11.6 Volts Ratings based on Maximum Incoming
Filament Current at Bogey Voltage: t Air Temperature of . .. .. e e 45 °C
Single-Phase . ......c000vunn 267 285 303 Amps Required Vertical Air Flow through Radiator: §
Filament Heating Time . .. ..o o ... 10 Sec. Plate Dissipation = % of Rating . . . ... ... 100 80 60
Amplification Factor: Air Flow - Cubic Ft. per Min. ... .. ..... 1800 1450 1100
E =-200v; I, = 1.0A ......... 36 Static Pressure - Inches of Water . . . .. ... 2.2 1.5 0.85
Peak Cathode Current#. . ..o v.. .. 90 Amps Required Air Flow to Filament and
Direct Interelectrode Capacitances: Grid Seals fuv v vt vt veeenenn % e 10 min. cfm
GridePlate . .. .cvvov vt enans 32 40 48 uuf Bulb & Seal Temperature & . . o v oo vt oL .. 180 max. °C
Grid-Filament . . . . . v 0o v v v v nn .. 64 80 96 uuf Radiator Temperature « « v v o v v v v o v v o v v 180 max. °C
Plate-Filament . ....... veeeees 3 [ 9 uuf
AF POWER AMPLIFIER AND MODULATOR, CLASS B:
Maximum Ratings, Absolute Values (per tube) CCs
DC Plate Voltage + v v vt v v v v s v e v nnnn 15 max. kv
Max. Signal DC Plate Current* . . ... ...... 6 max. Amps
Max. Signal Plate Input* . . .. .. ..o v v vv .. 90 max. kw
Plate Dissipation®. . . v v v vt v v vt v v e 25 max. kw
TYPICAL PUSH-PULL OPERATION (2 Tubes):
DC Plate Voltage ..... AL L e iR 15 10.5 kv
DC Grid Voltage . .. .. #1502 i 0 e U 2o e Lo 8 e i T =370 -260 Volts
Peak AF Grid-to-Grid Voltage .. ........ 1180 900 Volts
Zero Signal DC Plate Current. . ... ... e 1O 1.0 Amp
Max. Signal DC Plate Current. . « v v v v vu v 6.73 4.5 Amps
Plate-to-Plate Load Resistance ... ... « .. 4940 5000 Ohms
Driving Power, approx. « « v v v v v v v o s v w o 160 116 Watts
Power Output,approx. « « « o v v e v o v v e v e v 64 31 kw
Percent Distortion, approx. « « v v v v v v v w v 3.75 2.7

High Yacuum Amplifier Section
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RF POWER AMPLIFIER AND OSCILLATOR:
Class C Telegraphy

Key-down conditions per tube without amplitude modulation §

Maximum Ratings, Absolute Values CCs
DC Plate Voltage . . . v v v v v v i i e i e 15 max. kv
DC Grid Voltage « v v v v v vt v i i i e e n s -2000 max. Volts
DC Plate Custentc. v s s s s ws sswwois s 0w 8 max. Amps
DC Grid Current v v v v v vt vt vt v v e enen 1.5 max. Amp
Plate INpuf: c s wuis vimmms s spmms s 5 oo 100 max. kw
Plate Dissipation . .« vvv v v v i v v v 25 max. kw

TYPICAL OPERATING CHARACTERISTICS:

CCS
DC Plate Voltage . .« v v v v v v v v vn v n v u 15 kv
Peak RF Plate Voltage. . . . ..o oo v v v v v v 13 kv
DC Grid Voltage . . .. v v v v v i i e i -1500 Volts
Peak RF Grid Voltage .. ... vv v 2120 Volts
DCPlate Current. v v v v v vt vt v v v e v v enn 6.1 Amps
DC Grid Current, GpproXe s « « « o v v o v v o s v v 0.88 Amp
Driving Power, approx. A . « v v v v v v v v v v u o 1785 Watts
Power Output, approx. & « « v v v v v v v v v v u v 73.5 kw

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

GRID VOLTAGE: Min. Bogey Max.

Filament Volts, ac = 11

Plate Kilovolts = 2.6

Plate Current, amps = 35

Grid Voltage. . . v v v v v v v v v v v - - 900 Volts
GRID CURRENT:

Filament Volts, ac = 11

Plate Kilovolts = 2.6

Plate Current, amps = 35

Grid Current « v v v v v v v v v e e n s - - 9 Amperes
PLATE VOLTAGE (Zero Bias):

Filament Volts, ac = 11

Grid Volts = 10

Plate Current, dcamp= 1.0

Plate Voitage, dc + v oo v v v v v u 2600 3300 4000 Volts

PLATE VOLTAGE:

Filament Volts, ac = 11

Grid Volts, dc =200

Plate Current, dcamp= 1.0

Plate Voltage . . . . v v v v v v v n 9700 11300 12900 Volts
GRID VOLTAGE (Cutoff):

Filament Volts,ac = 11

Plate Kilovolts, dc 10

Plate Current, dc amp= 0.02

Grid Voltage, dc . ... ..o v v vt -180 -250 -320 Volts
PLATE POWER OUTPUT:

Filament Volts, ac = 11

Plate Kilovolts, dc = 15

Plate Current, dcamp= 6

Grid Volts, de = «1500

Power Output v v v v v v v v v ... 65000 - - Watts

PLATE-MODULATED RF POWER AMPLIFIER:
Class C Telephony

Carrier conditions per tube for use with a maximum modulation factor

of 1.0

Maximum Ratings, Absolute Values CCS
DC Plate Voltage - . ..o vviiiinn . 12.5 max. kv
DC Grid Voltage . . .. v v v i v i i i i i i -2000 max. Volts
DC Plate Current. v v v v v v v vt e vt e e e e u 6.0 max. Amps
DC Grid Current « v v v v v ie i v e in e e e 1.5 max. Amp
Plate Input. . v v v v v i it it i e e e 75 max. kw
Plate Dissipation . .. ... ..., 17 max. kw

TYPICAL OPERATING CHARACTERISTICS:

CCs CCs
DC Plate Voltage « . oo v v v v v v v v 11.5 12.5 kv
Peak RF Plate Voltage. .. ....... ... 104 11.8 kv
DC Grid Voltage . viuum e « s owwss oeismese 1500 -1050 Volts
Peak RF Grid Voltage . ............. 1920 1640 Volts
DC Plate Current. v v v v v v v e vt v e e e e 29 5.3 Amps
DC Grid Current, Gpprox.. « « v v v v v v v v o 45 1.48 Amp
Driving Power, approx. & « « v v v v v v v v v v 832 2310 Watts
Power Output, approx. A « ..o e v ewvuoenon 27.8  56.7 kw

NOTES

t Nolimiting of filament starting current is necessary on either single
or three-phase excitation.

# Represents maximum usable cathode current (plate current plus
grid current), for any condition of operation.

t Cooling air may be applied and removed simultaneously with all

voltages.

Averaged over any af cycle of sine=wave form.

§ Modulation essentially negative may be used if the positive peak
of the envelope does not exceed 115% of the carrier conditions.

A With essentially sine-wave excitation.

0 The maximum published bulb and seal temperatures must not be
exceeded at any frequency of operation. Tube temperature may be
measured by using ‘‘Tempilaq’’, a temperature-sensitive lacquer
made by the Tempil Corporation, 132 W. 22nd Street, New York 11,
New York.

RATINGS VS. FREQUENCY

Maximumratings apply upto 10 megacycles. The tube may be operated
at higher frequencies provided the maximum values of plate voltage
and power Input are reduced according to the tabulation (other maxi=

mum ratings are the same as shown above.)

Frequency . .. v v v i ittt i et i i e e . 10 18 25 mc
Percentage of Maximum Rated Plate Voltage and Plate Input:
Class C Telegraphy v v v v v v v v v v i e it e e s 100 88 80 %
Class C Plate Telephony ... .. GRS § B 100 88 80 %
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| BASE CONNECTIONS
GRID(RED)¥ 1,385
THREE PHASE "Y"

FILAMENT(BLACK)
2 486

FILAMENT MID TAP
(BLACK)®*7

FILAMENT CONNECTIONS

.500"MIN. L—J 528"

STR | 542" 430"
AIGHT ﬁ'ﬂ[‘;f_fﬁ!&-ﬁgw SINGLE PHASE AC SUPPLY

J‘ F— —,_-87?7""\"- Li7iMAX |
.687"MIN.
STRAIGHT / PLATE 3“,
/ﬁ V=1l VOLTS
( 24" , A=285 AMPERES
l +l|l
_ [L—L ] . -2 THREE PHASE AC SUPPLY
' 3“ lll
l . : %82
9u _l:l |
gtz IV I f )
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| 6ty
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Westinghouse

5918A

August 1, 1961

POWER AMPLIFIER TRIODE TYPE 5918A

The 5918A is a three-electrode tube designed for use as an oscillator, amplifier, and modulator. The water-cooled
anode is capable of dissipating 70 kilowatts. A thoriated-tungsten filament is employed. Maximum ratings apply

up to 22 megacycles.

ELECTRICAL:

Filament Voltage.. ... .. Swmme s s ¥ v 11 Volts
Filament Current at Bogey Voltuge § e B 285 Amperes
Filament Statring Current ... .. . omisies Vi 1000 Amperes
Filament Cold Resistance . ... .. [ . 0.005 Ohms
Amplification Factor .. ..... W) % 78 0L w06 e 37
Interelectrode Capacitances:

GridtoPlate. « v v v v v v v it i it i e e e nn 34.5 i

Grid to Filament .. ... o 0 w0 eer e e P 75 Lk

Plate to Filament. . . . ... .. TR . u s 2.4 [

MECHANICAL:

Mounting Position « v oo v vevveenennn Vertical, Anode Down
Type of Cooling . ..... SRR Water flow on Anode, 30 GPM
Maximum Outgoing Water Temperature .. ........... 70°C
Maximum Glass Temperature . . ... oo vv v ve v nnenan 150 °C
Net Weight, approximate .. ..o oo v vvvesoonns . 25 |bs.

L
8 Dia.

.812"Min. Flat
.437“t.oo7"—4-‘ }k

— 7% Max.

III In
o+
2 "32

I 233

5.687" Nk

" -7

*+.010 2

Dia.

Terminals "
Black:---- Grid 16
Yellow:--Filament + 1"

-8
. 4.500"
+.040"
\) -

AUDIO-FREQUENCY POWER AMPLIFIER AND MODULATOR

CLASS B
MAXIMUM RATINGS:
Absolute Maximum Values
DC Plate Voltage ..« ovvv e v . 17.5 max. Kilovolts
DC Plate Current at Maximum Slgnol
(Note 1) e v e v e v s vnnenoonnnnsos 15 max Amperes
Plate Input at Maximum Signal (Note 1). . 175 max. Kilowatts
Plate Dissipation (Note 1).. ... e 70 max. Kilowatts
TYPICAL OPERATION:
Unless otherwise specified, values are for two tubes.
DC Plate Voltage. . « « v v v vt v v v v e s e 14 Kilovolts
DC Grid Voltage . . v v v v v v IR LY . =300 Volts
Peak Audio-Frequency Grid-to-Grid Voltage. . . 1600 Volts
Zero-Signal DC Plate Current. . v v v v v v v vt 2  Amperes
Maximum-Signal DC Plate Current . . .. .. ... 16 Amperes
Effective Load Resistance, Plate to Plate . .. 2250 Ohms
Maximum-Signal Driving Power (Approx.). . . . . 1500 Watts
Maximum-Signal Power Output . ... oo oot 150 Kilowatts

RADIO-FREQUENCY POWER AMPLIFIER
CLASS B

Carrier conditions per tube for use with a maximum modulation factor

of 1.0.
MAXIMUM RATINGS:

Absolute Maximum Values

DC Plate Voltage «+ .evvvvvevees 17.5 max. Kilovolts
DC Plate Current. .« v v v v v o 12 max. Amperes
Plate INput. « v v v v v v v v o v v v o v onn 100 max. Kilowatts
Plate Dissipation. « « v v v v vt v v v v u 70 max. Kilowatts
TYPICAL OPERATION:
DC Plate Voltage . ...+ vvvve v sme e 15 Kilovolts
DCGridVoltage « v v v v v vt v veensvnnnn . =375 Volts
Peak Radio-Frequency Grid Voltage ....... 500 Volts
DC Plate Current. « « oo v a0 oo o v [ 4.9 Amperes
DC Grid Current, approximate. . ... . sEm e 0.0 Amperes
Driving Power (Approx.) (Note 2) . ........ 770 Watts
Power Output (APpProx.). « v « v s o v v v oo o v o 25 Kilowatts

High Vacuum Amplifier Section
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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Westinghouse

Page 3
RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR PLATE-MODULATED RADIO-FREQUENCY POWER AMPLIFIER
CLASS C TELEGRAPHY CLASS C TELEPHONY
Key-down conditions per tube without amplitude modulation (Note 3) Carrier conditions per tube for use with a maximum modulation

MAXIMUM RATINGS:

Absolute Maximum Values

factor of 1.0.

MAXIMUM RATINGS:

Plate Voltage + « v v v v v vt v v v e v v v v 17.5 max. Kilovolts Absolute Maximum Values
Plate Current . .. ... o u e e e e e 18 max. Amperes DC Plate Voltage . ... ..... e 14 max. Kilovolts
Plate Input. « v v v v v v e vt vt e v nnnn 300 max. Kilowatts DC Grid Voltage « v v v v v v v v v v e o -3000 max. Volts
Plate Dissipation .. ..o 4. T IR 70 max, Kilowatts DCPlate Current. « v v v v o0 v v v v 12 max. Amperes
DC Grid Voltage « v v v e v v v vt v v v v ~3000 max. Volts DCGridCurrent + « vt v v v o v s nneas 2 max. Amperes
DCGrid Current . ..o v vvv v annn 2 max. Amperes Plate Input. v v v e v vt vt vt v e e 165 max. Kilowatts
TYPICAL OPERATION: Plate Dissipation . ... .. Wiy e . 47 max. Kilowatts
DC Plate Voltage « . v oo v vnvnnn o 0 88 17.5 Kilovolts TYPICAL OPERATION:
DC Grid Voltage . ... v v v v e . =1000 Volts DC Plate Voltage .. ... .. oo s mim e @ 8w 14 Kilovolts
Peak Radio-Frequency Grid Voltage ...... 1960 Volts DC Grid Voltage . .« v v v v v vu v veee ... =800 Volts
DCPlateCurrent. .« v ¢ v e vt v v nnnens 13.8 Amperes Peak Radio-Frequency Grid Voltage ....... 1550 Volts
DCGrid Current « . v vt vt veenetennenn 2 Amperes DCPlate Current. « « ¢ « ¢« v o et 0 e annn ¥ o e 8 10 Amperes
Driving Power (Approx.) « ..o cvvvunn ... 3600 Watts DC Grid Current (Approx.) v « v e o s o s o e 1.4 Amperes
Power Output (Approx.). . ... . FEEw ey ¥ 180 Kilowatts Driving Power (Approx.) « e v v v v v e v v e e v 2 Watts
Power Output (APProx.)e « v o v o s oo s oo v oo 104 Kilowatts

200

160

120

Percent

80

40

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

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

3. Mcdulation, essentially negative, may be used if the positive
peak of the envelope does not exceed 115 percent of the carrier

conditions.

FILAMENT CHARACTERISTICS
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Filament Volts CE-A1707

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK



Westinghouse -

June 15, 1981

POWER AMPLIFIER TRIODE TYPE 5936

The 5936 is a water cooled, directly heated triode designed for service as an amplifier, modulator or oscillator.
The cathode is a pure tungsten three phase filament.

In Continuous Commercial Service, the anode is capable of dissipating 70 kilowatts. The tube may be operat ed
with maximum power input up to 15 megacycles.

ELECTRICAL: MECHANICAL:
Filament Voltage: Min. Bogey Max. Mounting Position . v v v v v v v v v v i v Vertical, Anode Down
Three-Phase Line to Neutral .. .. == 20 21 Volts Type of Cooling(Note 2). . v v v v v v v v vn v Water & Forced Air
Filament Current per Phase at Minimum Water Flow. . .. ... o0 w00 5%, o 01 @ 501 0 505 s o BB 30 GPM
Bogey Voltage .. ... .o v -- 143 -« Amperes Maximum Qutlet Water Temperature . ... .. T TR 70°C
Filament Starting Current Air Flow to Filament and Grid Seals . .. .. .. o0 v v 30 CFM
(Per Phase) . v v v v v v v e vn o v v - - - - 215 Amperes Maximum Bulb Temperature . ... v v v v v v v o YNELE 180 °C
Filament Cold Resistance Maximum Seal Temperature . . . v v v vt v v vt o v oo 180 °C
(PerPhase) .o v v v v v v v v v annn -- 0.013 - - Ohms Net Weight (Approx.) . v v v it vi vt nnenennn 26 Pounds
Filament Heating Time . . . . .. ... 10 LE % Sec. Shipping Weight (Approx.) « v v v v vv v v v v v v e 85 Pounds
Amplification Factor . . .. oo v vt - - 37 - -
Peak Cathode Current (Note 1) . ... -~ -- 60 Amperes AF POWER AMPLIFIER AND MODULATOR, CLASS B:
Direct Interelectrode Capacitances: Maximum Ratings
Grid-Plate . ... .o o0 v v v v o 38 - - Lt Absolute Maximum Values (per tube) CCs
Grid-Filament . . v v v v v v v v v n s LE 80 LE fupf DC Plate Voltage « v v v vt v ve v nnanun 18 max. Kilovolts
Plate-Filament . . . ... ..o v v @ 5 % 2 fLiLf Max. Signal DC Plate Current (Note 3) . . . 10 max. Amperes
Max. Signal Plate Input (Note 3) . . ... .. 180 max. Kilowatts
Plate Dissipation (Note 3). .. .. ..o v v 70 max. Kilowatts

TYPICAL PUSH-PULL OPERATION (2 Tubes):

=
AN DC Plate Voltage .. ..o vv v v v 12 14 18 Kilovolts

6 0°APPROX. DC Grid Voltage « v v v v v v v vn s -260 -320 -440 Volts
. o~ Peak AF Grid-to-Grid Veltage ... 1520 1560 2340 Volts

@)
\/)

4 - Zero Signal DC Plate Current . .. 0.5 0.5 0.5 Ampere
Max. Signal DC Plate Current ... 11.6 10.3 15.6 Amperes
¥ _a!. Plate-to-Plate |_oad Resistance .. 2432 3380 2880 Ohms
- Driving Power, (Approx.)e v v o v v 856 740 1930 Watts
STnggHM'II'N .528'1.54%" . Power Qutput, (Approx.) . .o . ... 100 100 200 Kilowatts
| |~ 430-444
EENn N LI7I"MaX
O B I N By B Pe
MAX. L, s CRL)
.SBTéM )
STRAIGH 3"
83 max- ]
< 63 MAXA
FILAMENT CONNECTIONS
p I+ 1t SINGLE PHASE AC SUPPLY THREE PHASE AC SUPPLY
ol L 87
MAX. 3
f 23%
| 5.687 +.1
+.010" T2
‘ |2§"
BASE CONNECTIONS | 550" i6,
GRID (RED) [ t040" | b > IN 4,687 PAINTED BLACK
%385 . 8 FILAMENT TERMINALS 2,4,
e | ANODE GRID TERMINALS 1,3,85 PAINTED RED
FILAMENT (BLACK)
#2 4,86 4
FILAMENT MID TAP
(BLACK)®*7

High Vacuum Amplifier Section
WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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RF POWER AMPLIFIER AND OSCILLATOR:
Class C Telegraphy

Key-Down Conditions per Tube Without
Amplitude Modulation (Note 4)

Maximum Ratings

Absolute Maximum Values CCS
DC Plate Voltage « .« v oo v v v v v 18 max. Kilovolts
DC Grid Voltage . . .o v v v vt . ~2000 max. Volts
DC Plate Current. « v v v e v v v v v v v 10 max. Amperes
DC GridCurrent + v v v v v v v v v nvnn 2 max. Amperes
Plate Input. . v v v v v v v v T ARLLY. 180 max. Kilowatts
Plate Dissipation. . v v v v v v v v v 0o v 70 max. Kilowatts
TYPICAL OPERATING CHARACTERISTICS:
CCs
DC Plate Voltage. .. . ... e 17 17 Kilovolts
DC Grid Voltage « « v v e vt v v v v i v -800 -1400 Volts
Peak RF Grid Voltage ...... «e... 1700 2500 Yolts
DC Plate Current v v v v vv o v e v 9.6 10.0 Amps
DC Grid Current, (Approx.) « « « « oo o« 1.55 1.7 Amperes
Driving Power, (Note 5) « .. ..o o v v 2500 4500 Watts
Power Output, (Note 5) . v v v v v v v v 125 136 Kilowatts

RATINGS VS. FREQUENCY

Maximum ratings apply up to 15 megacycles. The tube may be
operated at higher frequencies provided the maximum values of plate
voltage and power input are reduced according to the tabulation
(other maximum ratings are the same as shown above.) Special
attention should be given to bulb cooling at these frequencies.

Frequency. v ssmoss sn smaossssmmos oo 15 20 25 mc
Percentage of Maximum Rated Plate Voltage and Plate Input:
Class C Telegraphy « . v v vt v i vt v v i e e 100 82 70 %
Class C Plate Telephony. . .. .o v vvv v v v 100 88 81 %
NOTES

o

. Represents maximum usable cathode current (plate current plus

grid current), for any condition of operation.

N

. Cooling water and air may be applied and removed simultaneously
with all voltages. The maximum published bulb and seal tem-
peratures must not be exceeded at any frequency of operation.
Tube temperature may be measured by using " Tempilaq’®, a
temperature-sensitive lacquer made by the Tempil Corporation,
132 W. 22nd Street, New York 11, New York.

3. Averaged over any of cycle of sine-wave form.

4. Modulation essentially negative may be used if the positive peak
of the envelope does not exceed 115% of the carrier conditions.

5. With essentially sine-wave excitation.

PLATE-MODULATED RF POWER AMPLIFIER:
Class C Telephony

Carrier Conditions per Tube for Use with a Maximum Modulation
Factor of 1.0

Maximum Ratings

Absolute Maximum Values CcCs
DC Plate Voltage ..+ vovvveneann 14 max. Kilovolts
DC Grid Voltage « ¢« v v v v v v v v v v an s <2000 max. Volts
DC Plate Current & v v v v v o v v v v e 5.0 max. Amperes
DC Grid Current vo v v o0 v vt % % 0is 2.0 max. Amperes
Plate Inputs v v v v e v e 0 v o cu: 0w e e 70 max. Kilowatts
Plate Dissipation. « v« v o s v« o e 0 e e 46 max. Kilowatts
TYPICAL OPERATING CHARACTERISTICS:
CCs CcCs
DC Plate Voltage « v v v v v v v ev e 12.5 12.5 Kilovolts
Peak RF Plate Voltage. .. .. e a 11.5 11.5 Kilovolts
DC Grid Voltage « v v v v v vt .. =1500 =1500 Volts
Peak RF Grid Voltage ......... 1975 2200 Volts
DC Plate Current. ... .. ¢ sEwmes 2.45 4.8 Amperes
DC Grid Current, (Approx.). « « « ¢+« 0.43 0.7 Amperes
Driving Power, (Approx.)A .. .... 820 2000 Watts
Power Output, (Approx.) A « « « oo s 27 50 Kilowatts

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

GRID VOLTAGE: Min. Bogey Max.

Plate Kilovolts = 2.0

Plate Current, amps = 40

Grid Voltage. . « v v v v v v v e v v .- -- 1100
GRID CURRENT:

Plate Kilovolts = 2.0

Plate Current, amps = 40

Grid Current « v v v v v v e v v s o s .- -- 115
PLATE VOLTAGE (Zero Bias):

Grid Volts = 0

Plate Current, dc amp = 1.0

Plate Voltage, dc .. o v v v v v et
PLATE VOLTAGE:

Grid Volts, dc = =200

Plate Current, dc amp = 1.0

Plate Voltage . . .. . . o s e 10.1 11.5 12.9
GRID VOLTAGE (Cutoff):

Plate Kilovolts, dc = 10

Plate Current, dc amp = 0.02

Grid Voltage, dc « v v v v v v v v
PLATE POWER OUTPUT:

Class C Telegraphy

0 to 15 Me.
Power Qutput « v v o v v -

Volts

Amperes

Volts

3800 4500

Kilovolts

Volts

-250 -320

- - Kilowatts

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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AVERAGE ANODE GHRAGTERISTICS
E,:20VOLTS PER PHASE LINE TO NEUTRAL
- 600 550 500 450 400
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ANODE VOLTAGE IN KILOVOLTS

The information contcined herein is supplied without assuming responsibility for infringement of

patents or other rights of third parties which may result from its use. No license is granted by im-

plication or otherwise under any patent or patent rights of Westinghouse Eiectric Corporation.
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Westinghouse

5986

March 1, 1961

POWER AMPLIFIER TRIODE TYPE WL-5986

The WL-5986 is a three-electrode tube designed for use as an oscillator or amplifier. The anode is water cooled
and is capable of dissipating 70 kilowatts. The cathode is a thoriated tungsten filament. Maximum ratings apply

upto 15 megacycles.

ELECTRICAL:

Cathode . . . . ... v v v i e e e Thoriated Tungsten Filament
Filament: Min. Bogey Max.

Voltage . . . . . v v v v i i v v 11.5 12.0 12.5 Volts

Current at Bogey Voltage ... .. 275 300 315 Amperes

Heating Time . .. ... oovv oo 15 - - - - Seconds
Amplification Factor with

Plate Amps=1.0& Grid Volts=-200. .. ........... 37
Direct Interelectrode Capacitances (approx.):

Grid'to Plate wss s swaws smmms s sw@wns 3 mman s 37 s

Grid to Filament . ... .. ... i, 90 puf

Plate to Filament . ... .................... 6 puf

MECHANICAL:
Mounting Position . .. ............ . Vertical, Anode Down
Type of Cooling v v v v v v v v v e e 6 8N S Water
Minimum Water Flow. . . . ..o o o v it i i ot 30 GPM
Maximum Outlet Water Temperature . . . ... ....... 70 °C
Air Flow to Filament and Grid Seals .. .......... 30 CFM
Maximum Bulb Temperature . ... .............. 180 °C
Maximum Seal Temperature. . . . . .. oo v v v v v e v in 165 °C
Net Weight (approx.) . .. oo vt i i i innn.. 28 Pounds
Shipping Weight (approx.). « v v v v v v v o ee e 87 Pounds
FILAMENT
- FILAMENT =

13"+l

sduk [ °2

430MIN
i 444 MAX ] [‘
L |__—GRID
500'MIN.
STRAIGHT
LINE p
R
|'§—J —
MAX.
—5.687—
h +010" ‘l l 31"
] 232t
8-2
LL"+J:
z2-32
1215+ " [+—4.540"
16 -8 MAX. /ANODE

Radio Frequency Power Amplifier and Oscillator Class C Telegraphy
(Key down conditions pertube without modulation)

MAXIMUM RATINGS ¢
Absolute Maximum Values:

DC Plate Voltage. « « .« v v v v v v v v v n 17500 max. Volts
DC Grid Voltage + . . ... v v v v i . -2400 max. Volts
DC Plate Current . . ... oo v v e, 15.0 max. Amperes
DCGridCurrent . .....cvovvveeen 2.0 max. Amperes
Plate Powerlnput . .. ............ 200 max. Kilowatts
Plate Dissipation .. ............. 70 max. Kilowatts
Typical Operating Characteristics:
DC Plate Voltage . ................. 1700 Volts
DCGrid Voltage . .. ..o v v i i i in e e -1500 Volts
Peak RF Grid Voltage ............... 2290 Volts
DC Plate Current. . . v v v v v vt v e v e e e 10.6 Amperes
DC Grid Current (approx.) « . v oo v v v v oo 1.95 Amperes
Driving Power (approx.). . . v v v v v v v v v n 4.25 Kilowatts
Power Output (approx.) . . v v v v v v v v v v n v 136 Kilowatts

¢ Maximum ratings apply up to 15 megacycles. The tube may be
operated at higher frequencies with reduced maximum plate voltage
andplate power input as shown below. At the higher frequencies,
special attention must be given to cooling. Increased air flow as

high as 250 CFM may be required to maintain bulb and seal tem-

peratures.

Frequency Derating Chart
Frequency .................... 15 20 30 Megacycles
Maximum Permissable:
DC Plate Voltage .. ............ 100 90 78 Percent
Plate Power Input . . ............ 100 90 78 Percent

High Yacuum Amplifier Section

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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WL-6146

. ® WL-
Westlnghouse RELIATRON® TUBES WL 6683

February 3, 1958

VHF BEAM-POWER TYPES WL-6146, WL-6159, WL-6883

The WL-6146, WL-6159 and WL-6883 are new, improved octal based beam-power pentode type tubes. They are
designed for service as very-high-frequency amplifiers or oscillators. They may also be used as audio amplifiers
or modulators. Their small size makes them ideal for compact mobile and stationary communications equipment.
These types are characterized by high power sensitivity, low plate and grid 2 voltages and low driving power.

The cathode and grid 3 are connected to an internal shield and three base pins. These connections make possible
an effective radio frequency ground. A T-12 bulb and a short internal lead button stem contribute to cooler
operation and longer life. The short metal sleeve around the base provides shielding for the input. The top-cap
plate connection isolates the input circuit from the output circuit. The top-cap is skirted to secure a better bond
with the envelope and to increase its heat dissipation capabilities.

The WL-6146 has a conventional 6.3 volt heater. The WL-6159 has a 26.5 volt heater and is intended for service
in aircraft equipment. The WL-6883 has a 12.6 volt heater and is intended for service in vehicles with a 12 volt
storage battery.

ELECTRICAL: MECHANICAL

Cathode:s s s ss s sias 66 wwos s e ees Coated Unipotential Bulb:issosisonsnss snammes T-12
Heater: 6146 6159 6883 Base:. isui ivemonnis bhemsnis Large Wafer Octal with Sleeve
Voltage (acorde) . o v v v v 6.3 26.5 12.6 Volts (JETEC B8-86)
Current « v v v vt e v i v e 1.25 0.30 0.625 Ampere BaSing wwe swwmasosswmmmoe s 7CK
Direct Interelectrode Capacitances: (Unshielded) § TopCap s s swwawassn SmmE e s Small (JETEC Cl1-1) or
Grid 1toPlate . . ..o vv v 0.22 max. uuf Small Skirted (JETEC C1-38)
INPuUt. o v vt et e et e n i e 13.5 vuf Mounting Position . .. ... .. ... Any

OUtputs « s wwwws s 8 mwos s & 8.5 vuf Max. Bulb Temperature at
Hottest Point o « s o6 s s e v woaa 220° C

~— 12" MaX—=
ANODE CAP__

Cl-1 OR CI-38

TI2

LARGE WAFER
OCTAL BASE WITH
SLEEVE
JETEC NO©-B8-86

_‘_|23n

32 MAX.

High Yacuum Amplifier Section
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AF POWER AMPLIFIER AND MODULATOR

CLASS ABy OPERATION®

TRIODE CONNECTED

MAXIMUM RATINGS

Absolute Maximum Values CCSA  [CAs*
DC Plate Voltage ....... vo.. 400 400 max. Volts
Grid2....... C i e Connected to Plate
DC Plate Current. . . . ... o 90 90 max. Ma.
DC Plate Power Input. .. .. T 35 35 max. Watts
Plate Dissipation ...... i 20 25 max. Watts
Peak Heater-Cathode Voltage:
Heater Positive with Respect to
Cathode . .. ..covvvvvnnn. 135 135 max. Volts
Heater Negative with Respect to
Cathode . . ..o vvvivnnan. 135 135 max. Volts
Grid 1 Circuit Resistance: ¢
With Fixed Bias . .......... 0.1 0.1 max. Megohm
With Cathode Resistor Bias . . . . 0.5 0.5 max. Megohm
TYPICAL OPERATING CHARACTERISTICS
Two Tubes in Push-Pull CCs4 ICAS*
Plate Voltage . .. .. .. veeee.. 250 400 400 Volts
Grid 1 Voltage ....... [ =50 -100 -100 Volts
Peak Signal Grid 1 to
Grid 1 Voltage®. . . .. ....... 100 200 200 Volts
Peak Signal Grid Driving Power® . 0 0 0 Watts
Plate Current:
Zero-Signal .............. 120 40 40 Ma.
Maximume<Signal . . . .. ....... 125 100 100 Ma.
Plate-to-Plate Load Resistance .. 5000 8000 8000 Ohms
Peak Signal Power Output . .. ... 10 22 22 Watts
CLASS AB; OPERATION®
MAXIMUM RATINGS
Absolute Maximum Values CCSA  ICAS*
DC Plate Voltage. « « + « . . cee.. 600 750 max. Volts
DC Grid 2 Voltage . . . .. .. eee. 250 250 max. Volts
DC Plate Current. . « v v v v v v v n 125 135 max. Ma.
DC Plate Power Input. v v v v v .. 60 85 max. Watts
DC Grid 2 Power Input . .. ..... 3 3 max. Watts
Plate Dissipation. . . v v v v v v ... 20 25 max. Watts
Peak Heater-Cathode Voltage:
Heater Positive with Respect to
Cathode « .. vvvvvvvnnennn 135 135 max. Volts
Heater Negative with Respect to
Cathode . . v oo vt i vennn . 135 135 max. Volts
Grid 1 Circuit Resistance:
With Fixed Bias . .......... 0.1 0.1 max. Megohms
With Cathode-Resistor Bias . . . . Not Recommended

Plate Voltage . « v v v v v v v v v v . 400
Grid 2 Voltage.. Qe e s S o 190
Grid 1 Voltage (Fixed Bias). ... . -40
Peak Signal Grid 1 to Grid 1

Voltage® « oo vvininnennnn 80
Peak Signal Driving Power®. . . .. 0
Plate Current:

Zero Signal . ..ot 63

Max. Signal .. .........c0. 228
Grid 2 Current:

Zero Signal ..o v v it 2.5

Max. Signal . ... 25

Plate-to-Plate Load Resistance .. 4000
Peak Signal Power Output . . .. .. 55

Plate Voltage . « ¢ « v e v a0 v v v . 600
Grid 2 Voltage®™. . o v v v v v v v 200
Grid 1 Voltage (Fixed Bias). . ... -50
Peak Signal Grid 1 to Grid 1

Voltage® ......... Gae 8 100
Peak Signal Driving Power®. . ... 0
Plate Current:

Zero Signal ... ... .. o o % o 28

Max. Signal . ........ ces e 229
Grid 2 Current:

Zero Signal ... i 1.0

Max. Signal ........ PEET 27

Plate-to-Plate Load Resistance .. 6000
Peak Signal Power Output . . .. .. 95

500
185
-40

80
0

57
215

2.0
25
5500
70

750
195

23
220

1.0
26
8000
120

CLASS AB, OPERATIOND

MAXIMUM RATINGS
Absolute Maximum Values ccs*

DC Plate Voltage . ..cvcov... 600
DC Grid 2 Voltage « « e« ¢ e oo oo 250

DC Plate Current. . o v ¢« .. % N 125
DC Plate Power Input .. ...... 62.5
DC Grid 2 Power Input . ... ... 3
Plate Dissipation. « « v ¢ v v v 0o o s 20

Peak Heater-Cathode Voltage:
Heater Negative with Respect to

Cathode .. ..... v o &8 135
Heater Positive with Respect to
Cathode .. .... Yt T I iy 135

Grid 1 Circuit Resistance:
With Fixed Bias:

ICAS*
750
250
135

90
3
25

135

135

TYPICAL OPERATING CHARACTERISTICS IN CCS*
Two Tubes in Push-Pull

600
180

26
200

1.0
23
7000
82

TYPICAL OPERATING CHARACTERISTICS IN ICAS*
Two Tubes in Push-Pull

max.

max.

Operated at Max. Ratings . . . . .300000 300000 max.
Operated below Max. Ratings. . .100000 100000 max.

Not Recommended

With Cathode-Resistor Bias . . ..

Volts
Volts
Volts

Volts
Watts

Ma.
Ma.

Ma.
Ohms
Watts

Volts
Volts
Volts

Volts
Watts

Ma.
Ma.

Ma.
Ma.
Ohms
Watts

Volts
Volts

Ma.
Watts
Watts
Watts

Volts

Volts

Ohms
Ohms
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TYPICAL OPERATING CHARACTERISTICS IN CCS* TYPICAL OPERATING CHARACTERISTICS IN ICAS*
Two Tubes in Push-Pull Two Tubes in Push-Pull
Plate Voltage . . ... ......... 400 500 600 Volts Plate Voltage . . ... .. e 600 750 Volts
Grid2 Voltage + v vveevennenn 175 175 165 . Volts Grid 2 Voltabe .. ........... 190 165 Volts
Grid 1 Voltage (Fixed Bias). . ... -41 -44 -44 Volts Grid 1 Voltage (Fixed Bias). .. .. -48 -46 Volts
Peak Signal Grid 1 to Grid | Peak Signal Grid 1 to Grid 1
Voltage® .. ....... EEETap 95 102 97  Volts Voltage ®. v v v v v iennnnn. 109 108 Volts
Peak Signal Driving Power®. . . .. 0.2 0.3 0.2 Watts Peak Signal Driving Power ® . . ... 0.03 0.04 Watts
Peak Current: Plate Current:
Zero Signal .. .iiiiianean. 33 27 22 Ma. Zero Signal ... .. .. s s 28 22 Ma.
Max. Signal . ............. 232 242 207 Ma. Max. Signal . ........ ceee. 270 240 Ma.
Grid 2 Current: Grid 2 Current:
Zero Signal . ... .00 1.1 0.7 0.6 Ma. Zero Signal . ..... ceeeeee. L2 0.3 Ma.
Max. Signal . ............. 18 18 17 Ma. Max. Signal . .......... ce 20 20 Ma.
Peak Signal Grid 1 Current ..... 1.6 1.9 1.1 Ma. Peak Signal Grid 1 Current ..... 2.0 2.6 Ma.
Plate-to-Plate Load Resistance .. 3700 4600 6800 Ohms Plate-to-Plate Load Resistance .. 5000 7400 Ohms
Peak Signal Power Output .. .... 62 83 90  Watts Peak Signal Power Output . .. ... 113 131 Watts
AVERAGE PLATE CHARACTERISTICS
; }
Rated Heater Conditions Triode Connection |
Grid 2 Tied to Plate
1000
»
4
©
a
E
£ 800
s o
HO
- =Y o
2 u il %
& 600 Q" rQ
M2 o
& H=
u g ’q’ V_J:‘_o
2 H = w
T Fl ) Q>C)
a 400 [|® ; —15_"'
H = “ T O
Hé N >
I 0 / (o)
o O ATT
. 3 N Z_ZV o
N o
200 D AT D‘qu_
o N ST T H
Z N ]
u ’ Q oI N
*lo A QAT 3 7
TRy B I i P AT ] I
0 i i £ ! bt f i
100 200 300 400 500 600 700 800 900 1000
PLATE VOLTAGE IN VOLTS
CE-AI1338
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Plate Volts

Page 4

RF POWER AMPLIFIER AND OSCILLATOR

PLATE MODULATED CLASS C TELEPHONY
MAX. MODULATED FACTOR OF 1.0

MAXIMUM RATINGS: TYPICAL OPERATING CHARACTERISTICS
Absolute Maximum Values CCS* |CAS* ccs* ICAS*
DC Plate Voltage .. ......... 480 600 max. Volts Plate Voltage . . v v v v v e v v v vt 400 475 600 Volts
DC Grid 2 Voltage . v . v v v v v v 250 250 max. Volts Grid 2 Voltage™. . ... .. cwwose 150 135 150 Volts
DC Grid 1 Voltage « « v v v v v v v v -150 -150 max. Volts Grid 2 Series Resistor*. .. ..... 3300051000 56000 Ohms
DC Plate Current. . . v v v v v v n s 117 125 max. Ma. Grid 1 Voltage to v e v v e v v v =87 -77 -87 Volts
DC Grid 1 Current v v v v v v v v v v 3.5 4.0 max. Ma. Grid 1 Resistort « « v e e oo o s... 27000 27000 27000 Ohms
DC Plate Power Input. . .. v oo v 45 67.5 max. Watts Peak RF Driving Signal:
DC Grid 2 Power Input . . ... ... 2 2 max. Watts Voltage o ¢ o s owvsoocwenssi 107 95 107 Volts
Plate Dissipation .. .. ..uu... 13.3 16.7 max. Watts Power . ....... v e e e e 0.4 0.3 0.4 Watt
Peak Heater-Cathode Voltage: Plate Current . . .. ... .. ... .o 112 94 112 Ma.
Heater Negative with Respect to Grid 2 Current. . o v v . .« I 7.8 6.4 7.8 Ma.
Cathode . . ..... ... SELT. 135 135 max. Volts Grid 1 Current. o v o v v v v v v e enn 3.4 2.8 3.4 Ma.
Heater Positive with Respect to Power Output v v v v v v v v v v v 32 34 52 Watts
Cathode . .. ..... e .. 135 135 max. Volts
Grid 1 Circuit Resistance*
Operated at Max. Ratings ..... 30000 30000 max. Ohms
Operated below Max. Ratings . . .100000 100000 max. Ohms
POWER INPUT - FREQUENCY CHARACTERISTICS POWER INPUT - FREQUENCY CHARACTERISTICS
’ Class C Telephony i) Class C Telegraphy
H 1{ H
: o
TN » R
1000 100 Fribi e e £ R 1000 100
e e BRI [ input - ICAS
200 90 b - 900 90
;'::: man H- _IA sEzEEeE & s
800 80 [ s Rasaaas 800 80
i 1 s jngsasasgnanasans. H Plate Volis - ICAS
! = st SSESiEIETEsEaCssRsEsads
+ T HH H JRsaRaseaaneeatse: !
700 _ 70 {Input - ICAS gf 799 70 (isput - 0CS
-4 HHHHHHHHAHHHEHN 1 H 5 HP R AT ™
c HHHHHEHHHH + - a EEmEm=szsEEsssmaE:
- Plate Volts - ICAS t HHH o £ Plate Volts - CCS
600 o 60 frrrrrre—r ; - £ 600 60 frrrrrereereey
E EHHHH f HHHHH > 2 H o }
E3 H ! : o | T e 2 EiE N
500 o 50 [Plate Volts - CCS N t 2 500 50 [~ H T
5 T N T ¢ 5 [
& [Tnput — CCS [ Tk | ] B a Sl
400 40 A RAENEARSESSEEas : 400 40 it 7
T ™ BEASERSERSIRiRS £2z: FH i
mEER + “ i T HHHH EE_ T I i T *‘
300 30 ot : = S 300 30 P : : ‘
Eei: SHHHE H e i i
200 20 e e 200 20 -
00 10 : : i HEcHE s - 100 10 f :
R fcdisgisiased saseseisasseateaseateat o EHEHELHEE : ESiEERlE
(o] 25 50 75 100 125 150 175 25 50 75 " 100 125 150 175
Frequency in Megacycles
CE-AI344 CE-AI343

Frequency in Megacycles
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RELIATRON® TUBES

WL-6146
WL-6159
WL-6883

CONTINUOUS WAVE CLLASS C TELEGRAPHY

AND

FREQUENCY MODULATED CLASS C TELEGRAPHY

MAXIMUM RATINGS

Absolute Maximum Values CCs* ICAS*
DC Plate Voltage ........... 600 750 max.
DC Grid 2 Voltage « v v v v v v o oo 250 250 max.
DC Grid 2 Key-Up Voltage...... 400 400 max.
DC Grid 1 Voltage . « v v v v v v vt -150 =150 max.
DC Plate Current. « v v v v v v v v 140 150 max.
DCGrid 1 Current v . v v v v v v v o 3.5 4.0 max.
DC Plate Power Input. . v ..o ... 7.5 90 max.
DC Grid 2 Power Input . .. .. ... 3.0 3.0 max.
Plate Dissipation. « « v v v v v v v v 20 25 max.
Peak Heater-Cathode Voltage:
Heater Negative with Respect to
Cathode + v e vt v v v v nnnn § 135 135 max.
Heater Positive with Respect to
Cathode . . ... ... e e 135 135 max.
Grid 1 Circuit Resistance *
Operated at Max. Ratings. . . ... 30000 30000 max.
Operated below Max. Ratings . . .100000 100000 max.
TYPICAL OPERATING CHARACTERISTICS
Frequencies up to 60 Megacycles CCs4 ICAS*
Plate Voltage . . . . .. ces.. 500 600 600 750
Grid 2 Voltage™ .« v v vn .. 170 150 180 160
Grid 2 Series Resistor . .... 36000 51000 43000 56000
Grid 1 Voltage ......... . =66 -58 <71 -62
From Grid Resistor of. .. .. 27000 20000 24000 20000
or Cathode-Bias Resistorof. 470 470 430 470
Peak RF Driving Signal:
Voltage « v« v e e vt v v v v v 84 73 91 79
Power . ...ooveveenenn 0.2 0.2 0.3 0.2
Plate Current . .. ........ 135 112 150 120
Grid 2 Current. o o ¢ v v v« oTX] 9 9 10 11
Grid 1 Current. v o v e v v 00 un 2.5 2.8 2.8 3.1
Power Output . . ... .. . 48 52 66 70
TYPICAL OPERATING CHARACTERISTICS
175 Megacycle Amplifier CCS* |ICAS*
Plate Voltage « « v« v v v v v e v v v v 320 400
Grid 2 Voltage™. . .. ... .. i 180 190
Grid 2 Series Resistor ........ 13000 20000
Grid 1 Voltage .. ... .... i =51 -54
From Grid Resistor of. .. ... .. 27000 24000
or a Cathode Resistorof . ..... 330 330
Peak RF Driving Signal:
Voltage « « e e vt et v vnnnens 64 68
Power. .. ... P SR 3 3
Plate Current « « v e v v o v 0o e ann 140 150
Grid 2 Current. v o o o o0 v 0 o0 aan 10 10.4
Grid 1 Current. v v v v v o v e venns 2 2.2
Power Output . . ... B T 25 35

Volts
Volts
Volts
Volts

Ma.

Ma.
Watts
Watts
Watts

Volts

Volts

Ohms
Ohms

Page 5

CHARACTERISTICSRANGE VALUES
FOR EQUIPMENT DESIGN

Heater Voltage . .......... 6.3
Heater Current:

Minimum ... .00 e e 1.175

Maximum ..o v e i it e e 1.325
Grid 1 Plate Capacitance:

Maximum .. ... .. G E 0.22
Input Capacitance

Minimum .. .00l [ 11.1

Maximum .. .... v o . 15.9
Output Capacitance:

Minimum ........ TREEE 6.4

Maximum . ... 0000 Pa 10.6

Amplifier

Plate Volts . . ... ... . 300
Grid2 Volts v v v v v v u ™ “esmme 200
Grid 1 Volts v v v vt e v e vwenn -33
Grid | Resistor « « e« e v v v v vt -
Plate Current:

Maximum .. ... ... @o e 94

Minimum .. ... 0000 46
Grid 2 Current:

Maximum .. ... e 5.5

Minimum . ... 000000 --
Grid 1 Current:

Maximum .. .o v0 v v v nn % @ .-

Minimum ..... Gwee s ama s --
Power Output:

Minimum ... eee e .-

Oscillator}

600
180

30000

112
100

2.5
2.0

47

ac Volts

Ampere
Ampere

uuf

uuf
uuf

vuf

uuf

Volts
Volts
Volts
Ohms

Ma.
Ma.

Ma.
Ma.

Ma.
Ma.

Watts
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Page 6
NOTES

§ Pin 8 grounded. &

®  Subscript | indicates that no grid current flows during any part
of the input cycle. ¢

o Continuous Commercial Service

* Intermittent Commercial and Amateur Service

¢ The input-coupling network used should not introduce too much
resistance in the Grid 1 circuit. Transformer or impedance *
coupling arrangements are recommended.

e The driving stage should be capable of supplying these values
of voltage and power at low distrotion.

m  The grid | voltage should not change with power supply load. i
A separate power supply or independent voltage-divider
voltage source is recommended. t

AVERAGE CHARACTERISTICS
Rated Heater Conditions;
Grid 2 Volts = 150 f

100

90

80

70
"
@
2 2

= 60
g 5
3 =
2 3

= 50
s ~
= 2
® 40 6

13
S
+20
30
20
Grid | Volt =+10
10
(o]

0 100 200 300 400

Plate Volts CE-AI34]

500 600 700 800

Subscript 2 indicates grid 1 draws current during some part
of the input cycle.

When grid 1 is driven positive and draws current the listed
values must not be exceeded. If these values are insuffi-
cient to provide proper operating bias, other biasing methods
must be used to provide the required extra bias without in-

creasing grid 1 circuit resistance.

It is recommended that the screen voltage be modulated with
the plate voltage. This can be accomplished by an independ-
ent modulated power supply or a series resistor from the plate

voltage supply.

The grid 1 bias should be generated by either grid resistor or
combination grid resistor and cathode-bias resistor methods.

Operated as a single tube self excited 15 Mc. Oscillator.

AVERAGE CHARACTERISTICS

F Rated Heater Conditions
Grid 2 Volts = 150 )i
120
100
90
80
70
60
50
40
Grid | Vo s =+ 20
30
2 +10
10 ,0,
1T
: -20
e 1 et
O 100 200 300 400 500 600 700
Plate Volts CE-AI342
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AVERAGE CHARACTERISTICS AVERAGE CHARACTERISTICS
Rated Heater Conditions! Rated Heater Conditions
Grid 2 Volts = 200 f Grid 2 Volts = 200
120
110
100 100
90 90
80 80
H
70 5 70 e 30
o
E
" o
5 =
g 60 z 6o
s o
= 50 = 50 o
f 5 Grid Volts = +20 an
T 30
+
2 40 40
]
30 Grid | Volts = +20 H 30 +10
HH
29 : 20 .0
+10
10 10 iy
|
! t H
: = =
o] 100 200 300 400 500 600 700 (o] 100 200 300 400 500 600 700
Plate Volts CE-AI346 Plate Volts CE-AI345
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AVERAGE PLATE CHARACTERISTICS
Rated Heater Conditions
Grid 2 Volts = 150
800
600 +20
§ =t
é‘ i +10
o 1 ; T
= 400 HHHS b
= ] ) mma i Grid Volts =0
° e T I
2 Hf e x o
& 200 Hf ! * !
Loesmgeat ul - 1 -20
aREES HEH -
o ,, e 40
100 200 300 400 500 600 700 800
CE-AI340
Plate Volts
AVERAGE PLATE CHARACTERISTICS
Rated Heater Conditions
Grid 2 Volts =200
1000
130
800 +20¢
H
g 600 H
E
8
§ Grid | Volts =0
® 400
o -
e Y 10
u -20.
200 H
;ﬁ:: -30
NN 40
. x, = FEEET 50
100 200 300 400 500 600 700 800
CE-AI339
Plate Volts
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WL-6379

March 16, 1959

POWER AMPLIFIER TRIODE TYPE WL-6379

The WL-6379 is a three electrode tube designed for service as a high power audio amplifier in Class AB, service.
The anode is of external water cooled design and is capable of dissipating 70 Kilowatts during Continuous Com-
mercial Service. The thoriated tungsten filament may be operated on dc or single-phase ac. The maximum ratings

of the WL-6379 apply for audio frequencies.

Electrical: Mechanical:

Fildment o o ¢ s s s v s oss swmus swmnessie Thoriated Tungsten Mounting Position ... ............. Vertical Anode Down
Voltage . . . v vt v ittt i i it et e e 11 Volts Typeof Cooling + . v v v i i it i i it i it ie e Water
Current . . v vt vttt i e 285 Amperes Water Flow. . . . . v it it it i ii e 30 min. G.P.M.
Minimum Heating Time . . ............ 15 Seconds Outlet Water Temperature .. ......... 70 max °C

Direct Interelectrode Capacitances (approx): Bulb and Seal Temperaturea ......... 180 max °C
CGridtoPlate . ...........c.000uu 85 pyf Net Weight (approx) . ... ... ........ 25 Pounds
Grid to Filament . . ... ............. 82 Lk
Plate to Filament . ................ 8.5 Lk Maximum Ratings:

Amplification Factor . ............. 5 Absolute Maximum Values

DC Plate Voltage . ............ 17,500 max. Volts
Maximum Signal DC Plate Currentl . . 15 max. Amperes
Maximum Signal Plate Power Inputm. . 150 max. Kilowatts
Plate Dissipation ............. 70 max. Kilowatts

Typical Operating Conditions: Class AB,

(Values are for 2 tubes)
DC Plate Voltage . . ......vvuuu. ... 14,700 Volts
DCGridVoltage + . v v v vev v nnnnnn.. -3100 Volts
" Peak AF Grid to Grid Voltage ......... 6140 Volts
437°+.007 . Zero Signal DC Plate Current 1.2  Amperes
-8I2"MIN. STRAIGHT 77 T 9770 == 7 TTTE R e s e s e e :

£M|N I Maximum Signal DC Plate Current . . ... .. 20 Amperes
4 T Effective Plate to Plate Load Resistance. . 1212 Ohms
Maximum Signal Driving Power . . ... .... 0 Watts
Maximum Signal Power Output ......... 150 Kilowatts

MAX:

£
[z7%
ASE_CONNECTIONS T
2RID ( BLACK)
4 r1-5.687"—1
FILAMENT NO. | (YELLOW) 000"
#5,6 rois o
FILAMENT NO. 2 (RED) 154 1"
#2,3 . '21%-‘&
e 4.500 —»f
+.040°DIA

233t

~l—

CE-A1453

A Air flow to filament and grid seals is 30 cubic feet per minute.

B Averaged over sine wave audio frequency cycle.

High Vacuum Amplifier Section
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AVERAGE PLATE CHARACTERISTICS

IENdununn

-3200

y-2800

-2400

-

an
—

Rated Filament

Conditions

IEENENEENEEE

50

apouy

20

Anode Kilovolts

CE-A1437
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Westinghouse

WL-6422
WL-6423
WL-6423F

December 1, 1964

HIGH VACUUM AMPLIFIER TYPES WL-6422, WL-6423 & WL-6423F

The WL-6422, WL-6423 and WL-6423F are 3-electrode tubes designed for service in industrial heating and
communications applications. Rugged coaxial mounting structures, high amplification factor and sturdy, self-
supported, stress-free thoriated tungsten filament are outstanding features common to all the tubes.

The WL-6422 is water cooled with a 20-kilowatt plate dissipation. The WL-6423 and WL-6423F are forced air
cooled. The WL-6423 has a 12.5-kilowatt plate dissipation using an annular finned copper anode. The WL-6423F
has a 10-kilowatts plate dissipation with a radial-finned copper radiator. Maximum ratings applly to all three types

to frequencies up to 30 megacycles.

ELECTRICAL
Cathode s s « e v ssnessssssssssn Thoriated-Tungsten Filament
Filament:
Voltage ..i i iivimms svambnisbmniss 7.0 Volts
Current o o v v vttt e e 85 Amperes
Starting Current (Max.) . ... ... .o v i 400 Amperes
ColdResistance .. ....oovvivenneneens 0.0095 Ohms
Amplification Factor. .« « v v v v v v vt i v i e v e 90 -
Interelectrode Capacitances: WL-6422 WL-6423F
WL-6423
Grid-to-Plate. ¢ v s s s s v v es e vnees s 25 26 pf
Grid-to-Filament . . ... ... ... 32 32 pf
Plate-to-Filament. . . . .« oo vt v v v v n 1.5 1.9 pf
MECHANICAL
Mounting Position . . ............ ... Vertical, Anode Down
Cooling:

WL-6422: Water cooled with 7 GPM needed for 20KW dissipation
in WL-22696 Jacket with a Max. outgoing temp. of 70°C.

WL-6423: Forced-air cooled with 710 CFM at 4.7" H,0 needed
for 12.5 KW dissipation in WL-22784 Air Distributor with a
Max. incoming temp. of 50°C.

WL-6423F: Forced-air cooled with 750 CFM needed for 10 KW
dissipation in WL-22678 Crock with a Max. incoming temp.

AUDIO FREQUENCY POWER AMPLIFIER AND
MODULATOR, CLASS B

MAXIMUM RATINGS

Absolute Maximum Values

DC Plate Voltage. « « « v e v v v vt v vv v 12.5 max. Kilovolts
DC Plate ‘Curr@nts s« v 615 s 9@ 9 58 s 0 s 2.5 max. Amperes
Plate Power Input . . v v v v v v v v v v e v 30 max. Kilowatts
Plate Dissipation:

WL-6422. i vs s viwmosummms s awmmwss 20 max. Kilowatts

WL-64230 5 v o6 smmmms swmmes s o0 e 12.5 max. Kilowatts

WLe6423F: i somuwas ssmmpas summus s 10 max. Kilowatts

TYPICAL OPERATION (Two Tubes in Push-Pull)

DC Plate Voltage. . . ... ST E R B e 9 10 Kilovolts
DC Grid Voltage « .. v v v v v v v v v i ne -50 =50 Volts
Peak AF Grid-to-Grid Voltage ........ 1040 1120 Volts
Zero-Signal DC Plate Current. . . .. ..... 0.4 0.4 Amperes
Max.-Signal DC Plate Current. . . . . .. ... 4.0 4.6 Amperes
Effective Plate-to-Plate Load Resistance. .4700 4400 Ohms
DrivingPower. . . ... oo v i i i 160 170 Watts
Power Output « <« cocevsvonisivwocesis 23 29 Kilowatts

RADIO FREQUENCY POWER AMPLIFIER, CLASS B
Carrier Conditions per Tube with Max. Modulation Factor of 1.0

of 50°C.
Maximum Glass Temperature. . « . v o v v vt v v v v v ee o 165°C MAXIMUM RATINGS
Net Weight: (Approx.) Absolute Maximum Values
WL-6422......... e e e R e e B o 6 B S e 10 Pounds DC Plate Voltage. « « v v v v v v v v vn v 12.5 max. Kilovolts
WLH6423; s o600 simimion o 66 mwme e mw oo oo 15 Pounds DCPlate Current. o v v v v v vt v v e neann 1.8 max. Amperes
WL6423F: ow vs ssmmums s mmue smme e simms 50 Pounds Plate Power Input:
WL-6422.: isovsnsimmms simnmemaspni 22 max. Kilowatts
WL-6423. . ............. PR R 19 max. Kilowatts
WL-6423F. . . . . . ittt i i it 15 max. Kilowatts
Plate Dissipation:
WL-6422. . . . .. ittt i e 20 max. Kilowatts
WL-6423........ S e SR b B 12.5 max. Kilowatts
WL=6423F. c s s s s s snmmaosnmonnss sias 10 max. Kilowatts
TYPICAL OPERATION
DC Plate Voltage. . .« v vt v v v i i i iinnen s 12 Kilovolts
DCGridVoltage. . « . v v v v v i v i it ii i v eanns -80 Volts
Peak RF Grid Voltage . ... ...0vvvevvenn.. 235 Volts
Peak RF Plate Voltage. . . v v v v v v v v vn e 5200 Volts
DC Platei Qurrentiv s « o s oo wwm s s ¢ i o 0.74 Amperes
DC Grid Current + v oo v v v v SE W GBS S & 0 mA
Driving Power. . . v v it i i ittt ittt iine e 40 Watts
Power Output . .. ....... e et 3 Kilowatts
RF Load Resistance. « v v v v v v v vt v v v nnnnn 4500 Ohms
PRINTED IN U.S.A. NEW INFORMATION HIGH VACUUM AMPLIFIER
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PLATE MODULATED RF POWER AMPLIFIER TYPICAL OPERATION
CLASS C TELEPHONY DC Plate Voltage. . . . .. .o vv v v n 10 10 12 Kilovolts
Carrier Conditions per Tube with Max. Modulation Factor of 1.0 Peak RF Plate Voltage. .. ..... 8500 8200 10200 Kilovolts
DC Grid Voltage . . ... .. ... .. —-400 -400 --400 Volts
'::X'IMUMMRA,T'NGf/ | Peak RF Grid Voltage. . . . .. ... 900 1050 970  Volts
29 UP'IG dximum Yalles 9 . DC Plate Current. . . v v v v v v v n 1.6 2.4 2.1 Amperes
gg . f’"vvf""g’ """"""""" iy Ikl DC Grid Current « e oo vnvuens.. 0.18 0.29 0.20 Amperes
> P:"’ oltage. . ..o vvee e - ‘: maxy  Volfs Driving Powses s o v sio s s s 50t s 160 300 200  Wats
C Plate Curranty s o wwvs smmer vommns B max,  Amperes Power Output « . v v v vt v v v vns 11.9 17.1 18.2 Kilowatts
DCGridCurrent. « v v v vt v v v v it inn e 0.5 max. Amperes
Plate Power lnput . . ................ 16 max. Kilowatts
Plate Dissipation: CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN
Weazs L e ey Chorectrstic  Condins  Min. Bogey Mox.  Unirs
WLS6423F... s covwvs sumsuns samns s on 7 max. Kilowatts  Grid Voltage (1) Plate Volts=1400 - - 800 Volts
Plate Amp=9
TYPICAL IGPERATION (2) Plate KV=12 =100 ~130 =160  Volts
DC Plate Voltage. « « v v vt v v v vt i e e iene e 9 Kilovolts Plate Amp=0,02
Peak RF Plate Voltage. . . . . . v vv v v i i i nn 8 Kilovolts Grid Current Plate Volts=1400 _ TR
DCGrid1 Voltage + + v v v v v v vt i iie i e -600 Volts Plate Amp=9
Peak RF Grid Voltage. . . . v v v v v v v v nnn 985 Volts Plate Voltage (1) Grid Volts=0 6.4 7.2 8.1 Kilovolts
DCPlate Current. . v v v v v v v e e eeneee s n 0.85 Amperes Plate Amp=0.5
DC Grid Current .+« o ovvvnvnnnrennne. 014 Amperes (2) Grid Volts==50 10.6 11.8 13.0 Kilovolts
Driving Power. . . ... ..o it 135 Watts Plate Amp=0.5
Power Output « .o v v i vt i it it i e i 6.3 Kilowatts Plate Power Out. Plate KV=12 15.5 =~ - Kilowatts
RF Load Resistance. + . v v v v oo v v v e v ennnn 6500 Ohms Plate Amp=2.1
Grid Volts= -400
RF POWER AMPLIFIER AND OSCILLATOR Grid Amp=0.20
CLASS C TELEGRAPHY
MAXIMUM RATINGS FREQUENCY DERATING CHART
Absolute Maximum Values Service 30 Mc. 50 Me. 70 Mc.
DC Plate Voltage. . v v v v v v v v v e v v ans 12.5 max. Kilovolts Class B 100 % 90 % 70 %
DC Grid Voltage . .. .......cv ... -1400 max. Volts Class C 100 % ) 75 % 60 %
DCPlate Current. « v v v v v v v v v v vn e v 2.5 max. Amperes
DCGrid Current. « v v v v v v v v v i v an e an 0.5 max. Amperes
Plate Power Input . . .. ... oo i v n L 30 max. Kilowatts
Plate Dissipation:
WL-6422. . . ... i ittt i i 20 max. Kilowatts Filament Terminals
WL-6423. . . . ... it 12.5 max. Kilowatts 3"
WLe6A23F. v vt eiee e e, 10 max. Kilowatts ie Max- 00
§ 24 -
COOLING CHARACTERISTICS 27 t3 -
WL-22784 or WL-22785 Air Distributor 3l +L pia [ K
= 3 y 7 2.= 2/ " 7?
S 2, 04 ,‘(/ Grid Terminal 5" 5% t%"
23 /fc 8, fa 3" ; 32+l
£ o0 -ggz / ll/ 4z Max. Dia. 3:" 3 .
2 6007eg / ’ 16 153
e .EEC / Max.
] & O 400 800 ,/
< Air Flow-CFM 1/
» 400 +
® /
7
3 =
g 74 15 1" = "
/ 1551, = 3
o« _— ,,/ 435 53Dia T
£ P4 3"
€ =
g 7 Anode Air Cooler
2 o0
Plate Dissipation in Kilowatts

CE-A2215

Curves A & C Apply to Pressure Air Flow
Curves B & D Apply to Exhaust Air Flow
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Filament Terminulsx
"
I% Max. Dia. \
COOLING CHARACTERISTICS lg “312 Dia. —— | I~
WL-22678 Crock P \
3 S B >
= . / / 227520 e
o 333 / 31+l pjq— le y
6 3; ) 2 32 7l
c 8OO 3 2 / / Grid Terminal ol &
- sy — +L
5= u 4 -8
_3 AR 74 / 4%Max.Diu.—4 k. P
i / 2 "8
~ 600 00306 800 1200 + I
< Air Flow - CFM 16 5.1
- 2
2 PR l Max
- -t
:';400 / §3°32
E 2.562"Dia.———» e
E 200
s P 5
3" . =2
= 2—8- Dlu.——ﬂ l« 6 8,
wl
0 (3
(o] 4 8 12
A
Plate Dissipation in Kilowatts Hane
CE-A2216
TOP
COOLING CHARACTERISTICS
WL-22696 Water Jacket
96 /
@ [/
5] a
sl-4|28
= =
a ga P /
o 313, 7 /
0 " Il |§“+ —'"D‘ = e %g ’/ /
|2 4 *1 t‘* g-3"'" 3 34 /
327167 Mox. 3" ) = I
v I<—II—G Max. Dia. 3 &t o Water-Flow GPM
‘ Filament Terminals I 2 3 4 5 6 7 8 /
‘ 'u Iu X
->| ZE 1'3—2 Dia. ; /
[} "o w 5
- 3 t - Dia .
T 2°3% , 5 /
15 +— Grid Terminal o
2-1 3 ) L
16" 4|_6 Max.Dia. g /
Max. € /,
T 7 zs3
ms E ]
3
Max ¥ 2 —
31.. A |
i.. Anode Air Cooler 0 4 8 12 16 20 24 28
+
"e Plate Disspation in Kilowatts CE-A2214

"
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9"
7@ Max. Dia.—>

l<—8-L Max. Dia.—»
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CONSTANT CURRENT CHARACTERISTICS
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The information contained herein is supplied without assuming responsibility for infringement of patents or other rights of third parties which
may resultfrom its use. Nolicense is granted byimplication orotherwise under any patent or patentrights of Westinghouse Electric Corporation.
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Westinghouse

WL-6426

April 1, 1964

POWER AMPLIFIER TRIODE TYPE WL-6426

The WL-6426 is a general purpose water- and forced-air-cooled three-electrode tube designed specifically for
40-50 kW industrial heating service and for AM broadcasting. The tube features rugged coaxial mounting
structures providing high-dissipation, low-inductance r-f electrode terminals. The heavy-wall anode is capable of
dissipating 40 kilowatts with a moderate rate of water flow. The cathode is a sturdy, self-supporting stress-free
thoriated-tungsten filament. Maximum ratings apply at frequencies up to 30 Mc.

ELECTRICAL
Filament Voltage. . . . . ... ..o i it 8.0 Volts
Filament Current « o v v v v v vt ot vt v eee e o nnnsn 200 Amps
Filament Starting Current, maximum. . . . ..o v v 800 Amps
Filament Cold Resistance . . + v v v v v v v v v v v nnn 0.0051 Ohms
Amplification Factor. . . v« v v v ittt i it i i 20 -
Interelectrode Capacitances:
Grid-Plate « . v vt vt ittt i ettt 38 pf
Grid-Filament . . .« vt o ittt ittt i e e 50 pf
Plate-Filament . . . .. v v i i i i it it nn 1.8 pf
MECHANICAL
Mounting Position . .. .............. Vertical, Anode Down
Type of Cooling (Note 1). . . .. ..o v u . Water and Forced-Air
Water flow on anode, minimum for 40 kw dissipation . . .20 GPM
Maximum outgoing water temperature .« . . . ..o v 0o 70 °C
Maximum Glass Temperature. . « v v v v v v v v v v v v v v nnn 165 °C
Net Weight, approximate « . .. v v v v v v v v v v v oo 13 Pounds
ACCESSORIES
Water Jackatc « « vowowe swmon sompe o owmmgs s s WL-22698
Large Filament Connector . « v v v v v v v i it v i i v v vt WL-22699
Small Filament Connector « .« v v v o v vt v v v v v v v WL-22700
Grid Connector « « v v v v vt v vttt vt ot v nonoesns WL-22701
"0" Gasket « v v i i i i e e e WL-22702
Mount Clamp. . o v vt i it i ittt it i WL-22703
Mount Plate s « vu v v snnusssnwns savwanss s WL-22704
AUDIO FREQUENCY POWER AMPLIFIER
AND MODULATOR, CLASS B
MAXIMUM RATINGS
Absolute Maximum Values
DC Plate Voltage. . v v v v v v v v v v v vv v n 12.5 max. Kilovolts
DC Plate Current (Note 2) . . v v v v v v v 8.0 max. Amperes
Plate Power Input (Note 2). . . .. v v v v v u 80 max. Kilowatts
Plate Dissipation (Note 2). . . . .o v v v v v v 40 max. Kilowatts
TYPICAL OPERATION (Two Tubes in Push-Pull)
DC Plate Voltage. « « + v v v v v v v v v v v 8.5 12 Kilovolts
DC Grid Voltage: « « v v v v v v v v v v wnns -400 -550 Volts
Peak AF Grid-to-Grid Voltage. . . . ... .. 1600 2120 Volts
Zero-Signal DC Plate Current. . . .« . o v\ 1.3 2.4 Amperes
Max.-Signal DC Plate Current. . .. ... ... 7.8 12.4 Amperes
Effective Plate-to-Plate Load Resistance. 2300 1950 Ohms
Driving Power. . . . .o v v i i ii v i i 200 170 Watts
Power Output « « v v vt vttt ii i i 42 93 Kilowatts

PRINTED IN U.S.A.

RADIO FREQUENCY POWER AMPLIFIER, CLASS B
Carrier Conditions per Tube with Max. Modulation Factor of 1.0

MAXIMUM RATINGS

Absolute Maximum Values

DC Plate Voltage. « v v v v v v v v v i v i v v 12.5 max. Kilovolts
DCPlate Current. « « v v v v vt e vttt e v e nn 8.0 max. Amperes
Plate Power Input + v v ¢ v v v v v v v v e v v v e 80 max. Kilowatts
Plate Dissipation ... v oo v v v v vennnnns 40 max. Kilowatts
TYPICAL OPERATION
DC Plate Voltage. « « v v v v v v v vt v v v v n 10 12 Kilovolts
Peak RF Plate Voltage. ... ... .. .. .. 4200 5300 Amperes
DC Grid Voltage « v v v v v v i i v v e —-450 -550 Volts
Peak RF Grid Voltage . ... ... vt 580 600 Volts
DC Plate Current. « v v v v v v e v v v n v 3.6 3.2 Amperes
DCGrid Current. « « « v v o e v vt v v v o v o on 0 0 Amperes
Driving Power (Note 3) . « v v v v v v v v v v vt 550 480 Watts
Power QOtPul v e« siomwae suwmen o ommas 12 13.5 Kilowatts

PLATE MODULATED RF POWER AMPLIFIER
CLASS C TELEPHONY
Carrier Conditions pér Tube with Max. Modulation Factor of 1.0

MAXIMUM RATINGS

Absolute Maximum Values

DC Plate Voltage. . « « v v v v v v v v v v nns 9 max. Kilovolts
DC Grid Voltage . « . v v v v v v v v i v n s -2000 max. Volts
DC Plate Current. . v « v v vt v v o s nunns 6.0 max. Amperes
DC Grid Current. « + v v v vt vt v i oo vuonn 1.0 max. Amperes
Plate Power Input. . . . .. ..o o v i v i 53 max. Kilowatts
Plate Dissipation. . « v v v v v v v v v v v v o nn 26 max. Kilowatts
TYPICAL OPERATION
DC Plate Voltage. « « v v v v v v v v i it e i ie e e 8.5 Kilovolts
Peak RF Plate Voltage. . . . v oo v v v v i v v oot 7.0 Kilovolts
DC Grid Voltage =+« v v vt v vt it v i i v e nnn —-1400 Volts
Peak RF Grid 1 Voltage + + v v v v vt v v v v v vt 2140 Volts
DC Plate Current. « v v v v v v vt ettt o nonennn 4.8 Amperes
DC Grid Currents « o« 56 s mwins s ssws 60w ws 0.5 Amperes
Driving Power. . . v o v vt it i i it iiiee e 1100 Watts
Power Quiput : s s wwss smvmas s aowns s80s 30.7 Kilowatts

High Vacuum Amplifier Section
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RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR
CLASS C TELEGRAPHY
Carrier Conditions per Tube with Zero Modulation (Note 4)

MAXIMUM RATINGS

Absolute Maximum Values

DC Plate Voltage. .« v v v v v v v v v v e n 12.5 max. Kilovolts
DC Grid Voltage . . .o v v v v v v ~2000 max. Volts
DC Plate Current. . . . . .. .. eeeeseee. 8.0 max. Amperes
DCGridCurrent. « v v v v v vt et v v e en s 1.0 max. Amperes
Plate Power Input « . . v oo v v v i v e i i ee 80 max. Kilowatts
Plate Dissipation. « « v v vt v v v v v ennnns 40 max. Kilowatts
TYPICAL OPERATION Cathode Grid
Drive Drive
DC Plate Voltage. . . oo oo oo v 7.5 10 12 Kilovolts
Peak RF Plate Voltage. ... ... 5.6 8 9.8 Kilovolts
DC Grid Voltage . . ... ..... -850 ~-1100 -1200 Volts
Peak RF Grid Voltage. . . ... . 1500 1880 1940 Volts
DC Plate Current. . « v o v v v v v 5.3 6.5 6.4 Amperes
DC Grid Current. « v v v v v v v v v 0.35 0.48 0.35 Amperes
Driving Power. .. ......... 7500 900 670 Watts
Power Output « v v v v v v v v v v e 33 46.4 55.4 Kilowatts
EQUIPMENT DESIGN RANGE OF CHARACTERISTICS

Characteristic Min. Bogey Max. Units
Grid Voltage:

(1) Plate Volts =1500. . . . ...... - - 1000 Volts

Plate Amp. = 28
(2) Plate Kilovolts = 10. . . . ... ~490 -580 -670 Volts
Plate Ma. = 20

Grid Currentss « c v o0 s v ovn v sswwe - —~ 8.5 Amperes

Plate Volts = 1500
Plate Amp. = 28
Plate Voltage:

()Grid Volts =0. . . . ........ 2.8 3.3 3.8 Kilovolts
Plate Amp. = 3
(2) Grid Volts = =400. ....... 10.2 11.3 12.4 Kilovolts
Plate Amp. =3
Plate Power Output . . ... ....... 47 - — Kilowatts
Plate Kilovolts = 12
Plate Amp. = 6.4
Grid Volts = -=1200
Grid Ma. = 350
FREQUENCY DERATING CHART
Service 30 Mc. 70 Mc. 110 Mc.
Class B 100 % 90 % 70 %
Class C 100 % 75 % 60 %
NOTES

1. At frequencies up to 15 Mc., normal cabinet ventilation should
be sufficient; at higher frequencies or high ambient tem-
peratures, auxiliary air flow of 50-150 c¢fm may be required and
should be distributed to maintain uniform glass temperature,
not greater than 165°C, around the circumference of the seals.

2. Averaged over any audio-frequency cycle of sine-wave form.
3. At crest of audio-frequency cycle with modulation factor of 1.0.

4. Modulation essentially negative may be used if the positive
peak of the envelope does not exceed 115% of the carrier
conditions.

TUBE PROTECTION NOTES

The handling of high power requires particular attention to the
removal of power under fault conditions, since the large amount of
energy involved can severly damage the electron tube if not properly
controlled. Therefore the ground leads of the plate and grid circuits
should be equipped with individual quick-acting overload relays
which will remove power from these circuits within 1/10 second.

Additional protection is recommended and may be obtained by
connecting a resistor in series with the plate lead of each tube for
protection of the tube during the time required for the plate overload
relay to act. A suitable resistor should be added unless the
equivalent circuit impedance exists, e.g. in transformer reactance.
The criterion is the total energy to which the tube can be subjected.
The minimum value of resistance which alone will give adequate
protection with reasonably low power loss as follows:

Series Resistor. « « v ¢ v v vt vt e vvvnenn 15 25 40 60 ohms
Maximum Power Output of Rectified .. ... 80 160 320 640 kW

COOLING CHARACTERISTICS
IN WL-22698 WATER JACKET
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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The information contained herein is supplied without assuming responsibility for infringement of patents or other rights of third parties which
may result from its use. Nolicense is granted byimplication orotherwise under any patent or patentrights of Westinghouse Electric Corporation.
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March 17, 1959

HIGH VACUUM AMPLIFIER TYPE WL-6567

The WL-6567 is a three-electrode tube designed for use as an oscillator or amplifier. The anode is water-cooled
and is capable of dissipating 15 kilowatts. The cathode is a single phase thoriated tungsten filament. Maximum
ratings apply up to 50 megacycles.

CLASS C TELEGRAPHY

Electrical:
Filament . . ......... CEERE S SR cee.. 6.0 Volts (Key down without modulation)
Filament Current . . . . . e e . 70 Amperes
Amplification Factor . ............ s s Wi e 33 Maximum Ratings:
Direct Interelectrode Capacitances: Absolute Maximum Values
Grid 10 Plate - o v v v v v o oo e v nnnns v s i 14 L DC Plate Voltage . .............. 12,000 max. Volts
Grid to Filament « » . v v v .. e 30 e DC Plate Current . . ... .ovvvvnn v 2.5 max. Amperes
Plate to Filament . ......... PR E e .5 Lk DC Grid Voltage . ............... -1200 max. Volts
DC Grid Current . .. ....... i Es .75 max. Amperes
Mechanicals Platelnput. . . ... .............. 24 max. Kilowatts
Mounting Positiona . . ... e ... Vertical, Anode Down Plate Dissipation ...... Caee v 15 max. Kilowatts
Anode . . ..t i i e External with Integral Water Jacket
Type of Cooling v v v vevneeeennnns .o 8 Water  Vypical Operating Characteristics:
Minimum Water FIOWE « « v v e v v e o eoeeennnnnens 7 GPM DC Plate Voltage . ........ 9000 10,000 12,000 Volts
Air Flow to Filament and Grid Seals . ...... e 30 CFM DC Grid Voltage .. ........ -600  -700  -800 Volts
Maximum Temperature: Peak R.F. Grid Voltage .. ... 960 1,100 1,200 Volts
Outlet Water . . . . .. T L T . 70°C DC Plate Current. . .. ...... 1.97 196 1.94 Amp
Bulb..... T T TR teeeecae.... 180°C DC Grid Current . ......... 0.45 0.42 0.39 Amp
Peak R.F. Plate Voltage .... 8000 9,000 11,000 Volts
i M—'M Driving Poweré . ......... 414 441 445 Watts
. 675 ! % Power Output . . .o v v v v v v 14.1 15.9 19.3 Kilowatts
Igétg-z .00 :/ - ﬁfgz Powerlnput . ............ 17.8  19.6 23.3 Kilowatts
128 T
CLASS B AUDIO FREQUENCY AMPLIFIER OR MODULATOR
\‘ i : l’ l .t '.
S TR - L Maximum Ratings (Per Tube)
E Ig_ﬂ\ , . r Absolute Maximum Values
- DC Plate Voltage . ... ........... 12,000 max. volts
15 GRID DC Plate Current (max. signal). ...... 2.50 max. amperes
373 MAX——————— = DC Grid Current (max. signal) ....... 0.50 max. amperes
v ) Plate Input ¢ s ccvssvessocesossn 26.0 max. kilowatts
Plate Dissipation . ........... ¥ 15.0 max. kilowatts
" » —
”% LI-— 'J4. Typical Operating Characteristics:
MAX. [l : WATER (Values are for two tubes)
e JACKET DC Plate Voltage . .............. 5500 10,500 volts
OUTLET & DC Plate Current (max. signal). ...... 3.95 4.0 amperes
"!£ AN_ODE Plate Current, Zero-Signal. .. ....... .80 0.200 amperes
- Grid to Grid Peak A.F. . . ... ....... 680 1030 volts
DC Grid Voltage . . . . v v v v v v v v i nn -100 -300 volts
! Driving Power (max. signal). ........ 185 150 watts
. Power Output . . v v v vttt e vt v nennn 13.2 27.0 kilowatts
altd Power INPUP « « v v e e v eee e eannnn 217 42.0 kilowatts
Plate Load (plate to plate) . ........ 2780 5600 ohms
» Distortion-Harmonic (Approx.) . ...... 4.8 3  percent
—— 22:3?3 ap. Peak R.F. Plate Voltage . ......... 4300 8820  volts
¢ Allowance must be made for grid circuit losses which are not
- t Y included.
[y Connectors for WL-6567 are available from Westinghouse.
'? I”LET CE-A1439 ‘4 g
J m Pressure drop at 7 GPM is 16 I1b/in 2,

High Vacuum Amplifier Secticn
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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AVERAGE PLATE CHARACTERISTICS

Rated Filament Conditions
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V%stinghouse

WL-6623

February 15, 1960

POWER AMPLIFIER TRIODE TYPE WL-6623

The WL-6623 is a three-electrode tube designed for use as an oscillator, amplifi-
er, and modulator. The forced—air-cooled anode is capable of dissipating 2.5 kilo-
watts. An efficient thoriated-—tungsten filament is employed. Maximum ratings apply
up to 30 megacycles. The WL-6623 is similar to the WL-5736, but it is provided with
flexible ribbon leads for the grid and the filament. A lowback—pressure radiator is
an integral part of the tube.

GENERAL DATA

Electrical Minimum Bogey Maximum
Filament VOltag€ieessesssoacecsasscestssscsnssssnanans 5.7 6.0 6.3 volts
Filament Current at Bogey Voltag€essseeeeacesssascsaass 57 60 63 amp
Filament Starting Current.csesssescsssseceessanssssnss - - 300 amp
Filament Cold ReSistanCeesssesssasassossssaaseasannnns - 0.016 - ohms
Amplification FACtOressssesssnoscescccsosssacsascannass 18 22 26
Interelectrode Capacitances
Grid to Plateesecesseaasssosscssosensosctancnnssanss 12 16 21 Lt
Grid to Filamenteseessessessscaceocassssanesancnanns 15 19 22 gt
Plate . to Filamenteeeeeeseeseoossesseesssososssasnsnns 0.2 0.85 1.0 Lt

Mechanical

Mounting Position..Vertical, anode up or down
Type O0f C00liNQeeasssavsesansassss Forced air
Maximum Incoming Air Temperature.. y5 9
Minimum Required Air Flow on Anode
Air Flow at 100 Percent
Plate Dissipationisesesessaes 150 cfm
Required Air Flow on Filament
and Grid Seals
Air flow through radiator is
normally sufficient
Static Pressure of Waterieesesasaaes 0.9 in,
Maximum Glass Temperatures.seeeesess 160 ©°C
Net Weight, approximat€eeeesessseesad=7/8 1bs
Shipping Weight, approximateseesseas 10 1bs Moax.

[¢)]
23l
l
[
<
Q
»

A-A'

I+
®|—ml—
o
I+

TUBE SYMBOL

LEAD CONNECTIONS \—)

F) - Filament
F2 = Filament
GY|- Grid " "

Gy, - Grid Note: Leads are .020" Thick, 7 [z Wide,

Gy -Extra Grid Terminals 54 L
P -Plate and Anode Tg g ltone CE-AII05

High Vacuum Amplifier Section
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WL-6623 VVéstinghouse

Page 2

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS

AUDIO-FREQUENCY POWER AMPLIFIER AND MODULATOR, CLASS B

Maximum Ratings, Absolute values ccst
Maximum DC Plate VOltageeessesesssssssseessssansssassasacascsscssaes 3000 volts
Maximum DC Plate Current at Maximum Signat2.e.eeesecessecsssesscnses 1.75 amp
Maximum Plate Input at Maximum signalz.............................. 4200 watts
Maximum Plate Dissipationz.......................................... 2500 watts

Typical Operation

Unless otherwise specified, values are for two tubes cest

DC Plate VOltageeieesseeeeeessesasssassssssssssaassssssssssssssssasaa 3000 volts
BC-Grid VOT BAGE . are @ 0r0 0 6re w010 010 sm 3w wis ara 8 w10 81 s wvie 0 80 061 wie w58 6 wra o win sio 8 siw wiaimave =160 volts
Peak Audio-Frequency Voltage, grid to grideececcssescsscescosscnsacsses 820 volts
DC Plate Current at Zero Signalececececeessasssssssassssscacascnasecs 0.66 amp
DC Plate Current at Maximum Signaleessesesesscaccscssessassassasseaa 2.80 amp
Effective Load Resistance, plate t0 plat@iecececsssessesssescacasase 3060 ohms
Maximum Signal Driving Power, approXimaliCeeseeescesseessscasssasssasns 140 watts
Maximum Signal Power OUtpPUteseecesssensasescesssscssosascscaasssaenas U350 watts
Load Resistance, pPer tUDEesssessessssssessosssasassssscscassscnsansaas 765 ohms

RADI0-FREQUENCY POWER AMPLIFIER AND OSCILLATOR, CLASS C TELEGRAPHY
Key-down conditions per tube without amplitude modulation3

Maximum Ratings, Absolute Values CCS1
At 30 Megacycles
Plate Voltage, MaxXimUmMeseseeseesssassansossssssssssasssesssasaascaans 5000 volts
Plate Current, maxXimMUmMe ceeeesssseesasosssaesascsessssssasassssnsssasass 1.4 amp
PYate Lhputs MAaX IMUMees soe oo sie oe o 0o 0 o6 976 @ 858 @ 6 50 678 & $78 60 076 66 8 16 858 % 908 926 5000 watts
Plate Dissipation,; MAximuUMmee se eeeseeeesisessessessssssaesesssseissss 2500 watts
DC Grid Voltage, maximuMeesessessaaaaesccesesnnssasassscassassssass =1000 volts
DC Grid Current, MaXimUMeseesseoesesassesassssosascsssacsascansassas 0.5 amp
Typical Operation cest
At 30 Megacycles
DC PlARE VO TAGEs wia v o e v 966 0 650 i 60 3 950 9 978 090 0 60 6 0k 00 009 0 0 00 92000 000 906 4 ol 5000 volts
DC Grid VOl1a@0Ceeeaseeaessassssscsesesssosesaasacasascosssssassasosases -850 volts
Peak Radio-Frequency Grid VOltagCessssssssssnessansasssossssscaanace 1200 volts
DC Plate CUrrentia i « e ae e e sw o as vio s ain & a0 aie 65 976 % a6 o alis o a7 wia Sieie 00 4 o0 & 1.0 amp
DC :Grid currentsvissssensiniesindiaosiiasi Wi oo odeseiem i sddbanine 0210 amp
Driving Power, approximateiiiiseeivesaesossasassnossissaasosnsesiss 250 watts
Power Output, approximateeeeessecesssssesesscssaassssasasaseascsnas 4100 watts

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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GRID VOLTAGE

Page 3

AVERAGE CONSTANT-CURRENT- CHARACTERISTICS
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V%stinghouse

WL-6623
-'*—
Page Y4
ELECTRICAL DATA AND LIMITS
LIMITS
Characteristic Conditions Minimum Bogey Maximum
Grid Voltage i, = 6 amperes - - 360 volts
e, = 1000 volts
Grid Current ib = 6 amperes - - 2.2 amp
e, = 1000 volts
Plate Voltage [, = 0.40 amperes 1150 1400 1650 volts
E. = =20 volts
Plate Voltage I, = 0.04 amperes 1370 1620 1870 volts
E. = =30 volts
Peak Cathode Current® (Ssymbo1 ik) 10 - - amp
Power Output E, = 5000 volts
Ib = 1.0 amperes
E. = -850 volts
Ig = 0.3 amperes
(symbol P,) 3800 - - watts
FOOTNOTES
1, Continuous commercial service.
2. Averaged over any audio-frequency cycle of sine-wave form.
3. Modulation, essentially negative, may be used if the positive peak
of the carrier envelope does not exceed 115 percent of the carrier
conditions.
4, Represents maximum usable cathode current for tube as plate current
plus grid current for any condition of operation.
WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK



VVeStinghousé WL-7215

December 15, 1959

POWER AMPLIFIER TRIODE TYPE WL-7215

The WL-7215 is a three element power amplifier and oscillator tube especially designed for operation with lower
voltage power supplies. Its high perveance structure permits the generation of 6 kilowatts at a plate voltage of
only 5 kilovolts at excellent efficiency. Outputs of 13-1/2 kilowatts are obtainable at 9 kilovolts.

The anode design features an integral water jacket with an internal spiral water diverter which maintains turbu-
lence of cooling water. This prevents the occurrence of anode hot spots and accounts for high power density
capability of the tube. The WL-7215 will dissipate 9 kilowatts with only 3-3/4 gallons per minute and still
provides ample safety margin for instantaneous overloads.

The filament structure incorporates a unique spring loaded high efficiency design. The high efficiency thoriated
tungsten filament provides 50 amperes peak emission at only 350 watts of filament power. The rugged spring
loaded structure inhibits sagging and breaking of filament strands thus insuring long lite and uniformity of
characteristics with life.

These features make the WL-7215 a particularly attractive design for induction and dielectric heating applications.
The internal structure is very precisely designed and production controls assure uniformity from tube to tube.
These design features are reflected in a high degree of uniformity of performance in class B and class C RF
power amplifier and oscillator operation. Ratings apply to 30 megacycles.

GENERAL DATA RADIO-FREQUENCY POWER AMPLIFIER ANDOSCILLATOR,
ELECTRICAL: CLASS C TELEGRAPHY
min. bogey max. (Key=down conditions per tube without amplitude modulation)

Filament Voltage. . ........... 5.7 6.0 6.3 Volts ‘

Filament Current . . . . .o v v v 57 60 63 Amp. MAXIMUM RATINGS:

Filament Starting Current ....... - - 300 Amp. Absolute Maximum Values

Filament Cold Resistance . . ... .. - 0.016 - Ohms DC Plate Voltage . ... vv v vnnvnnnn. 9200 max. Volts

Amplification Factor . ......... 18 22 26 DCPlate Current. v v v v v v v v v e e e e v 2.0 max. Amp.

Interelectrode Capacitances: Plate Inpotis s s c o v a0 s60ossoivnses 18000 max. Watts
GridtoPlate .............. 12 16 21 uuf Plate Dissipation . ... 't vvviennen.. 9000 max. Watts
Grid to Filament ... ......... 15 19 22 uuf DC GridVoltage + . v v v v v v v v i i i enn -1500 max. Volts
Plate to Filament ...... ..... 0.2 0.80 1.0 uuf DC Grid Current v v v v v et e neennns 0.5 max. Amp.

MECHANICAL: TYPICAL OPERATION:

Mounting Position . ........... Vertical, Anode Down DC Plate Voltage ............. 5000 9000 Volts

Type of Cooling . v .o v vvv v Water and Forced Air DC Grid Voltage v'v v v v v v e v o -800 -1400 Volts
Min. Required Water Flow: Peak Radio-Frequency Grid Voltage . 1240 1850 Volts
Plate Dissipation . .. ... 3.8 @ e 3 6 9 KW DC Plate Current. « v v v v v . ceees 61 2.0 Amp.
Water Flow in Gallons per Minute. 1 2 3.75 gpm DC Grid Current. « v o v v v v veo.. 0,40 0.18 Amp.
Pressure Drop .. ... .o es e 0.85 1.9 7 in. psi Driving Power, approx. « « v v v v v v .. 480 337 Watts
Required Air Flow on Filament and Power Output, approx. « . ....... . 6430 13600 Watts
GridSeals. . ......... P s b m B e 30 CFM

Max. Glass Temperature « . v v oo vv v v ce... 180 L6

Net Weight, approx. « ..o vvvvnunnn. ceeess 1-3/4  lbs.

High Vacuum Amplifier Section
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VVestinghousé WL-7215

STANDARD CROSS SECT

GRID VOLTAGE

Page 2

AVERAGE CONSTANT-CURRENT-CHARACTERISTICS
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GRID 4 PINS
FILAMENT 2 PINS

PIN ALIGNMENT GAGE
( Metal, .500" +.010" Thick)

1]
1"+ el4 DIA. HOLE

.288" +001" DIA.

(4 HOLES)
350" +.001"DIA.
(2 HOLES)>

.188"+,007" .250"+.007"
STRAIGHT SIDE— [ [‘
O, Mo

I"MIN. U max.
! _ —'r | 60°
("MAX. i \/
N

s

, £001" DIA.
. 2.750" |
o 5" +.020"
975 MAX. 3§ MAX.
_ (

4| Note: Pins Must Enter
1 Full Depth of Gage

BASE CONNECTIONS

F - Filament

G - Grids

Gy~ Extra Grid
Terminals
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Westinghouse

May 15, 1961

POWER AMPLIFIER TRIODE TYPE 7255

The 7255 is a three element power amplifier and oscillator tube especially designed for operation with lower
voltage power supplies. Its high perveance structure permits the generation of 6 kilowatts at a plate voltage of
only 5 kilovolts at excellent efficiency. Outputs of 13-1/2 kilowatts are obtainable at 9 kilovolts.

The anode design features an integral water jacket with an internal spiral water diverter which maintains turbu-
lence of cooling water. This prevents the occurrence of anode hot spots and accounts for high power density
capability of the tube. The 7255  will dissipate 9 kilowatts with only 3-3/4 gallons per minute and still
provides ample safety margin for instantaneous overloads.

The filament structure incorporates a unique spring loaded high efficiency design. The high efficiency thoriated
tungsten filament provides 50 amperes peak emission at only 350 watts of filament power. The rugged spring
loaded structure inhibits sagging and breaking of filament strands thus insuring long lite and uniformity of
characteristics with life.

These features make the 7255 a particularly attractive design for induction and dielectric heating applications.
The internal structure is very precisely designed and production controls assure uniformity from tube to tube.
These design features are reflected in a high degree of uniformity of performance in class B and class C RF
power amplifier and oscillator operation. Ratings apply to 30 megacycles.

GENERAL DATA RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR,
ELECTRICAL: CLASS C TELEGRAPHY
min. bogey max. (Key-down conditions per tube without amplitude modulation)

Filament Voltage. . . .......... 5.7 6.0 6.3 Volts

Filament Current . . . ... ....... 57 60 63 Amp. MAXIMUM RATINGS:

Filament Starting Current .. ... .. - - 300 Amp. Absolute Maximum Values

Filament Cold Resistance . . ... .. - 0.016 - Ohms DC Plate Voltage . .. .covv v i 9200 max. Volts

Amplification Factor .. ........ 18 22 26 DC Plate Current. . v v v v v v v v i v e e e v 2.0 max. Amp.

Interelectrode Capacitances: Plate Inputs s s smmes simmae « amoms s o 18000 max. Watts
GridtoPlate ... ........... 12 16 21 upf Plate Dissipation . ... ..o vevuunnnnn 9000 max. Watts
Grid to Filament . .. ......... 15 19 22 ppf DC Grid Voltage . . ... oo vv v vvn v v -1500 max. Volts
Plate to Filament ... ........ 0.2 0.80 1.0 Lk DC Grid Current oo s swwos somwms s ¢ 0.5 max. Amp.

MECHANICAL: TYPICAL OPERATION:

Mounting Position . .. ......... Vertical, Anode Down DC Plate Voltage . ............ 5000 9000 Volts

Type of Cooling . .. .o v v v v v Water and Forced Air DC Grid Voltage « v v v v v v v e v n -800 -1400 Volts
Min. Required Water Flow: Peak Radio-Frequency Grid Voltage . 1240 1850 Volts
Plate Dissipation . . . v . v 0o 0. 3 6 9 KW DC Plate Current. v v v v v v v v v v v u s 1.61 2.0 Amp.
Water Flow in Gallons per Minute. 1 2 3.75 gpm DC GridCurrent. + v v v v v v v v v e n 0.40 0.18 Amp.
PressureDrop . ... ..o vv . 0.85 1.9 7 in. psi Driving Power, approx. . « v v v v v v .. 480 337 Watts
Required Air Flow on Filament and Power Output, approx. «......... 6430 13600 Watts
GridSeals. . ..o it ittt iieene e 30 CFM

Max. Glass Temperature . . . ... o v v v v v v 180 oiC

Net Weight, approx. « v v v v v v v v v v v i vn 1-3/4 Ibs.

High Vacuum Amplifier Section
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GRID VOLTAGE
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS
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Leads to be .020" Tk.

_l-ll+l:l . -§ll+|—ll
x2'l6 Wide X78-8 Long
Ill
95 Max {
|
III Ill .
32776 ox. .
— <_2.022"
‘ \ +.030
I" ; 7"
|5 Max L
‘ 2 — 6 Min
* Inlet———

The information contcined herein is supplied without assuming responsibility for infringement of
patents or other rights of third parties which may result from its use. No license is granted by im-
plication or otherwise under any patent or patent rights of Westinghouse Electric Corporation.
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Westinghouse

March 1, 1961

LOW MU POWER TRIODE TYPE 7328A

The7328Ais a three element tube designed for service as a modulator or AF amplifier. Electrical characteristics
make it particularly suvitable for Class ABy or AB, circuits. The anode is capable of dissipating 20 KW CCS

with forced air cooling. The cathode is a single phase, thoriated tungsten filament.

ELECTRICAL:
Caothode. . ....vovvvvnnnnnn Thoriated Tungsten Filament
Filament:
Voltage . . o v v v v v L T e 7.0 Volts
Current ¢ c cccvvevcsesosvosnsonnses 245 Amperes
Starting Current (max.) . .o oo vvveveenn 1000 Amperes
Amplification Factor: Grid Volts = —450,
Plate Amperes =5.0. . . ¢ 00 vvvvvnnennn 6
Maximum Usable Cathode Current . .. ...... 60 Amperes
Direct Interelectrode Capacitances:
GridtoPlate . .....vvvvnereennnnnennnns 78  ppf
Grid to Filament . .. ..... C e e et et 68 puf
Plate to Filament . ... ... .c0vvvevennnnsnon 7 ppf
MECHANICAL :
Mounting Position . ... ..vvevvnnnnn Vertical, Anode Down
Cooling:
Type..... SRR AR RIS E R SRR e Forced Air
Amount Required:
Plate Dissipation. . . . v . v 00 v v 10 15 20 Kilowatts
AirFlow . . e v i i it v eennnn 800 1250 1700 CFM
Static Pressure . . . v v o0 v v v 20 3.5 6.0 In. H,0
Maximum Incoming Air Temperature . . . . ... ..... ...45°C
Maximum Seal Temperature . . ....cvovvveneeens 180°C
NetWeight . . .. ..iiiiiiiinnnnnnnnnnnn 72 Pounds
Note i:

|_Ro¢£inl Key Slot
zXz XE Deep,

Located Perpendicu-
lar to Line Thru

Grid Terminals
+2.5°.

0.562" Min.
Straight

SN

0.827"

'——s-;-"oia. Mox.

N 0.437% ,
S 3058

0.750"Min.
Straight

: 4

F
4" N
'%i — 10" t—'--Dla.\ i
Max. €77 "1 Notel

MAXIMUM RATINGS:
Absolute Maximum Yalues

DC Plate Voltage ... ........c... 10 max. Kilovolts
DCPlate Current. . . v v v v v v v v vaens 10 max. Amperes
Plate Power Input (Note 1). . . .. ..... 50 max. Kilowatts
Plate Dissipation (Note 1). . ... ..... 20 max. Kilowatts
Grid Dissipation . . ..ot v v v v v v 300 Max. Watts

TYPICAL OPERATING CHARACTERISTICS:
(Values for Two Tubes)
AF Power Amplifier & Modulator Service

Class AB, Operation
DC Plate Voltage. . . . . ..... 8 9 10 Kilovolts
DC Grid Voltage . .« v v v v v v -1700 -1900 -2200 Volts
Peak AF Grid-to-Grid Voltage. . 3350 3750 4350 Yolts
Zero Signal DC Plate Current. . 0.5 0.5 0.5 Amperes
Maximum Signal DC Plate

Current « v v v vt v v v v v 6.4 7.4 8.2 Amperes
Effective Plate-to-Plate Load

Impedance . . ... ..c0 0 v 2400 2400 2400 Ohms
Driving Power. . . . . ... .. .. 0 0 0 Watts
Maximum Signal Power OQutput. . 30 39.5 49.5 Kilowatts

Class AB, Operation

DC Plate Voltage. . . . .. .. .. 8 9 10 Kilovolts
DC Grid Voltage .« v v v v o v v -1700 -1900 -2200 Volts
Peak AF Grid-to-Grid Voltage. . 3700 4100 4700 Volts
Zero signal DC Plate Current. . 0.5 0.5 0.5 Amperes
Maximum Signal DC Plate

Current . v v vt v v v v v 7.4 8.4 9.3 Amperes
Effective Plate-to-Plate Load

Impedance . . ....c000 0 2400 2400 2400 Ohms
Driving Power. . . ......... 50 55 61 Watts
Maximum Signal Power Output. . 40 51 65 Kilowatts

High Vacuum Amplifier Section
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PULSE SERVICE
MAXIMUM RATINGS: X-Ray Warning: The Maximum Ratings of the7328Ape rmit operation
Absolute Maximum Values at voltages in excess of 16 KV. Therefore equipment design
DC Plate Voltage . ..o vvvvveuenn 20 max. Kilovolts considerations should include the possible generation of soft
DC Grid Voltage « v v v vevvuaanss -6000 max. Volts xerays.
Peak Positive Grid Voltage . . . ... .. 2500 max. Volts
Peak Pulse Plate Current . .. ... ... 88 max. Amperes 1. Averaged over any AF cycle of sine wave form.
Peak Pulse Grid Current . v v v oo v 12 max. - Amperes ;
Plate Dissipation . ............. 20 max. Kilowatts 2, A maximum of 160 amperes is permitted with 7.6 volts applied to
Grid Dissipation o . v v v vvanvnn, 300 max. Watts filament. Continuous operation at elevated filament temperature
Pulse Length . ... ......0vv. 2000 max. pseconds will reduce length of service received.
Duty Factor v e deoemwaaesswns s 0.01 max.

Peak Pulse Cathode Current (Note 2). . 100 max. Amperes

AVERAGE CONSTANT CURRENT CHARACTERISTICS

+1600
Rated Filament Conditions
l
+800 [ 2
AN %E"I -
N_N]K Il 80
° \§§w$‘\\ 51
~ 50
\S\\‘§\ 40
N 30
: NSRS
) \\\ \;\
5 SN
> -1600 \\\\\\\
: \§§§|5
o
-2400 \‘\\
NN
N
-3200 \§\%\\
5
AN
NN
0.5\|2
~4000 Plate Amperes
Grid Amperes-----------
4800 5 2 4 6 8 10 12 14 6 8
Anode Kilovolts e ntees
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AVERAGE CONSTANT GRID CURRENT CHARACTERISTICS

1000 giEe
Rated Filament Conditions H™0
o T T g e
T H N“Q L T
800 G‘\d an
" n
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2
600 D = .
E ot et 4
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2 400 s T L
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B e & e 11
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8 VOLTAGE CUTOFF CHARACTERISTIC
, |
Rated Filament Conditions i
-1000 !
-2000 4,
SR EREaas ’70%
<4
m
)
e,.es
-3000 &
K T O.o/
i
-4000 S
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-5000 Q 1
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-6000 ‘ [ -
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Anode Kilovolts
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AVERAGE PLATE CHARACTERISTICS

24 ig :TH i Rated Filament Conditions
' :*:0 H! 1
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HIGH CURRENT CHARACTERISTICS FOR TYPE 7328A

AVERAGE CONSTANT CURRENT CHARACTERISTICS
HHHHH HH H Filament Volts = 7.0
LI 11 \Vvv‘ 7!"4 - I H =
+2000 30 1 25 e 20 HH EEREH Fllam?pt Amperes ‘250
anin HL+ 15 ‘ ]
- = 10 - -
4 N 5 -
+1000 > > : 180 T
3 160 |
3 140 -
§ >~ 120 SmamEEE
0 — =100 ] -
o ™~ ™ = } T 1
3 - ~1 5
TS ST
© -1000 3 s =160
g : HE a0l
. S T
- 2000 H R :
1 N 1 ™S éO
EEE EESEEEEEEEEN SGuSMEEE ST P
H- TN 10 HH
1 I
3000 Plate Amperes - N EREEEEEEENNEEE ‘
Hit] Grid Amperes — ———— T T |
g3 e e oG ey
- 4000 HEHTH FHH HHHHH ‘. SN 0.0 L
(0] 2 4 6 8 10 12 14 16 18
Plate Kilovolts
AVERAGE PLATE CHARACTERISTICS
Filament Volts = 7.0 - HE+20001] HHHHH } ]
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200 I EEEEEEEEEED AT AT 2 +1400 &
9= +1200 1777
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HHH A i +800 T =8
160 gttt sttty -
HEEEN NN T
8 A ] +400 -
g slv.avalvi AH A 41200
2 = A =
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A7 2 siise it ey
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2 A A
2 Y AT A 2 400 ||
a 80 L Al Eup 5600
I v.d vd » 1 | -&QQ T
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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The information contained herein is supplied without assuming responsibility for infringement of patents or other rights of third parties which
may result from its use. Nolicense is granted by implication or otherwise under any patent or patentrights of Westinghouse Electric Corporation.
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September 1, 1960

LINEAR BEAM-POWER PENTODE TYPE WL-7371

The WL-7371 is a beam-power pentode designed for service in the linear amplifier stages of Single-Sideband-
Suppressed-Carrier transmitters. The radiation cooled anode can dissipate 75 watts. The cathode is a thoriated
tungsten filament. Maximum ratings apply up to 175 megacycles.

The WL-7371 incorporates a vane-type suppressor grid which permits high-efficiency linear-radio-frequency-
amplifier performance with zero suppressor-grid voltage. Its high-perveance design and high power sensitivity
enable the WL-7371 to deliver high power output with low power-supply voltage and driving power requirements.

ELECTRICAL: MECHANICAL:
Cathode . ...........co... Thoriated Tungsten Filament Mounting Position . .. ... ... . i i Vertical
Filament: Min. Bogey Max. Cooling:
Voltage s wosos sions swmwas s s -- 6.3 -- Volts Below 160 Mc. . .............. Unrestricted Convection
Current ;v ssssvowssswmasin 3.0 3.2 3.6 Amperes Above 160 Mc. .. ........ 15 CFM Air Flow on Anode Seal
Grid 1 to Grid 2 Amplification Factor. .. 5 Maximum Bulb Temperature . ... ... ... 180°C
Direct Interelectrode Capacitances: Min. Bogey Max. Bases: s wwwms sowmns smwmss san 7-Pin Septar (JEDEC E7-2)
Grid ltoPlate . ... .o vv.. -- 0.06 0.1 JLpf Top CaPswunis s semas s maps sMERms i s@aimng Skirted Small
Inpuf .................... 5.4 7.5 7.6 ﬂﬂf Net Weighf ......... i e e e @ e s e e e e e e 3.6 Ounces
OUtput s s v ows smwws s s s o 3.5 4.2 4.9 Lpf Shipping Weight. . . . . . ..o oo i 3 Pounds
Transconductance:
Plate Volts = 500, Grid 2 Volts = 400, MAX!MUM RATINGS i .
e Continuous Commercial Service
Plate Milliamperes =150 . ... ........... 4500 pmhos Class AB, Class C
DC plate Voltage. . . ... .... 2000 2000 max. Volts
DC Grid 2 Voltage . . . . . .. .. 600 600 max. Volts
DC Grid 3 Voltage (Suppressor). 100 100 max. Volts
DC Plate Current. . . .. ... .. 175 175  max. Ma.
Grid 2 Power Input. . . ... ... 10 10 max. Watts
Plate Dissipation. . . . ... ... 75 75 max. Watts

CLASS AB, LINEAR AMPLIFIER
TYPICAL OPERATING CHARACTERISTICS
Single-Sideband-Suppressed-Carrier (Intermittent Modulation) *

DC Plate Voltage. .« v v v v v v v v v v 1000 1500 2000 Volts
DC Grid 3 Voltage 1Suppressor) ...... 0 0 0 Volts
DC Grid 2 Voltage . . . . . ......... 600 600 600 Volts
DC Grid 1 Voltage (Control). . . .. ... -100 -110 -115 Volts
Plate Current:

Zero Signal i ciiwwe smwmmmy s s 38 30 25 Ma.

Maximum Signal. . ... ... ... 0. 175 175 175 Ma.
Grid 2 Current: (Screen)

Zero Signal . ....... ... 0., -0 0 0 Ma.

Maximum Signal . . ... ... o0 L. 10 8 7  Ma.
Peak RF Grid Voltage ............ 100 110 115 Volts
Maximum Signal Plate Power Input. . . .. 175 260 350 Watts
Maximum Signal Plate Dissipation. .. .. 70 110* 125*Watts
Maximum Signal Power Output to Load . . 96 140 210 Watts

¢ Base fits Johnson No.122-101 or 122-247 or National No.HX-29
socket.

During normal voice modulation, average plate dissipation will
not exceed 75 watts.

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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CLASS C AMPLIFIER

CW.or FM

TYPICAL OPERATING CHARACTERISTICS

For Frequencies up to 175 Mc.
DC Platé Voltage: o« wwis s sv wimmoin o s omminime s sinwooss s 1000 1000 1500 1500 2000 2000 Volts
DC Grid 3 Voltage (Suppressor). « v v v v v v vt v v vt v i e e e oo 0 +50 0 +50 0 +50 Volts
DCGrid2Voltage . « « v vt v ittt i v e it i e te i 400 400 400 400 600 400 Volts
DC Grid 1 Voltage (Control) . . . v o v v vttt i it it i e e -140 -150 -160 -170 -200 -200 Volts
DC Plate Current .« . ¢ v s s s s vmmavssssass s simnssssns 127 166 140 146 144 140 Ma.
DCGrid 2CUrtent + s s wnisis sis wwwsios so@emss ssewass sm 19 10 18 8 9 6 Ma.
DC Grid 1 Current (Control) & v v v v v v v i it ettt e et e neen 5 5 3 3 2.5 2.5 Ma.
Peak RF Grid 1 Voltage . . .. o v v it i ittt i i it ie i e 190 215 218 220 238 250 Volts
Driving Power. .« « v v vttt i i it e e s e 1.2 1.2 1.0 1.0 0.5 0.5 Watts
Plate Power Input . . ¢ v v v it it it ittt i st e 127 166 210 219 288 280 Watts
Grid 2 Power Input. « v vt v i i it ittt it s et e 7:5 4 7.2 3.2 5.4 2.4 Watts
Plate Dissipation . . ..o vt vt ittt ittt e enneeenennon 47 52 60 58 69 61 Watts
Power Qutpuf = cassscsmma oo s s samans soimoos s s 80 114 150 161 219 219 Watts

.350 Min,

365 Max. | [ &4 min

Moulded Septar
7 Pin Base
(JEDEC ET7-2)

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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AVERAGE CONSIANI ULURRENI oHARAUIERIDSIIULS
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December 15, 1959

HIGH VACUUM AMPLIFIER TYPE WL-7463

The WL-7463 is a three-electrode tube designed for use as an oscillator or amplifier. The anode is forced air
and is capable of dissipating 12 kilowatts. The cathode is a single phase thoriated tungsten filament. Maximum
ratings apply up to 60 megacycles.

CLASS C TELEGRAPHY

Electrical:

Filament . ; somuss samunss swmavs swmwns s 6.0  Volts (Key down without modulation)
Filament Current . . . v v v v vt v v i v i v i e e e nn 70 Amperes
Amplification Factor . ... v v v v v v i i 33 Maximum Ratings:
Direct Interelectrode Capacitances: Absolute Maximum Values
Grid 10 Plate « v v v v v v vt e e ettt 14 ot DC Plate Voltage . . ... ... 12,000 max. Volts
Grid to Filament « v « v o v v v o oo neesennnns 30 i DC Plate Current . . . . oo v v v v v v v 2.5 max. Amperes
Plate to Filament .« v v v v v v veoeeeeneens 5 [t DC Grid Voltage . . . .. ..o v v i vnn -1200 max. Volts
DC Grid Current . ...... e .75 max. Amperes
Mechanical: , Platelnput. . . v vt v i v v v i i e n s 24 max. Kilowatts
Mounting Position A « .o v v v v e Vertical, Anode Down Plate Dissipation ...... AR S 8 12 max. Kilowatts
Typeof Cooling . ..o v ittt i, Forced Air
Required Air Flow Through Radiator: Typical Operating Characteristics:
Plate Dissipation . ... ..o ou . 8 10 12 KW DC Plate Voltage . ........ 9000 10,000 12,000 Volts
AirFlow « v vviiiiiiinnennnns 550 850 1100 CFM DC Grid Voltage . . ........ -600  -700  -800 Volts
Static Back Pressure . .. ........ 0.4 0.9 1.4 In. Water Peak R.F. Grid Voltage .. ... 960 1,100 1,200 Volts
Required Air Flow to Filament and DC Plate Current. . . . .. ... 1.97 1.96 1.94 Amp
Grid Seals® . . .ot v vt it ittt 30 CFM DC Grid Current . . ........ 0.45 0.42 0.39 Amp
Maximum Bulb Temperature . . .. oo v v v v v v v 180 °C Peak R.F. Plate Voltage 8000 9,000 11,000 Volts
Net Weight (Approx.) . ........ R T T E 36 Lbs. Driving Poweré . ......... 414 441 445 Watts
Power Output « . v v v v v v v v v 14.1 15.9 19.3 Kilowatts
Powerlnput . .. .......... 17.8 19.6 23.3 Kilowatts

CLASS B AUDIO FREQUENCY AMPLIFIER OR MODULATOR

4_3%",“)(.__, Maximum Ratings (Per Tube)
Absolute Maximum Values

_.Izg?g‘:"' DC Plate Voltage . ... ..o v v v 12,000 max. volts
177, 675" FILAMENT DC Plate Current (max. signal). ... ... 2.50 max. amperes
32-327) +.010" / DC Grid Current (max. signal) . ...... 0.50 max. amperes
"* _ aRiD Plate Input . . v v v v vt i i i i e e 26.0 max. kilowatts
t Ié:'—z = /J/_ Plate Dissipation . .. ..o ov v 12.0 max. kilowatts

! N 7 . , -~

T ey Typical Operating Characteristics:
I%ut '—;J fg?é’ ANODE (Values are for two tubes)
DC Plate Voltage ... ............ 5500 10,500 volts
" f \ DC Plate Current (max. signal). ...... 3.95 4.0 amperes
9@ T ® e Plate Current, Zero-Signal. . .. ...... .80 0.200 amperes
1%" 2%" Grid to Grid Peak A.F, . . . ... ...... 680 1030 volts
wl O DC Grid Voltage . . ....... R -100  -300 volts
ol "s ® © Driving Power (max. signal). .. ...... 185 150 watts
|2" 1 Power OQutput . . v v v v v v vt v e a e e nn 13.2  27.0 kilowatts
*ie 4 Powerlnput . .. ... ... oo 21.7  42.0 kilowatts
3!1 Plate Load (plate to plate) . ........ 2780 5600 ohms
i% Distortien-Harmonic (Approx.) . ...... 4.8 3  percent
1 } Peak R.F. Plate Voltage .......... 4300 8820 volts
1 1 ¢ Allowance must be made for grid circuit losses which are not
27186 included.
'0%“3 leu A Connectors for WL-7463 are available from Westinghouse.

to provide cooling of the filament and grid seals.

A portion of the air flowing through the radiator may be deflected

High Vacuum Amplifier Section
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AVERAGE PLATE CHARACTERISTICS

Rated Filament Conditions
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WCStiIlghOllSé WL-7464

September 15, 1959

POWER AMPLIFIER TRIODE TYPE WL-7464

The WL-7464 is a three elecirode tube designed for use as a modulator or amplifier. The anode is capable of
dissipating 8.0 kilowatts of power in Continuous Commercial Service. Cooling is accomplished by water flow
through an integral water jacket. The cathode is a thoriated tungsten filament. Maximum ratings apply for audio
frequencies.

ELECTRICAL: AUDIO FREQUENCY POWER AMPLIFIER
Min. Bogey Max. AND MODULATOR-CLASS A
Filament Voltage. ... ... ... ... 57 6.0 6.3 Volts MAXIMUM RATINGS
Filament Current . . . . .. ... .. .. 57 60 63 Amperes Absolute Maximum Values
Filament Starting Current. . . .. . .. - - - - 300 Amperes DC Plate Voltage .. ... .o vv v 8.0 max. Kilovolts
Filament Resistance, (cold). .. ... -- .016 -- Ohms Negative DC Grid Voltage . . . ... .... 1500 max. Volts
Amplification Factor. . . ... ... .. -- 6.0 -- Plate Input. . . v v v v v i i e e 8.0 max. Kilowatts
Direct Interelectrode Capacitance (Avg.): Plate Dissipation . .. ...v oo 8.0 max. Kilowatts
el Brseas; isiens sesus £ enus 14 FIE TYPICAL OPERATING CHARACTERISTICS
Grid-Filament . . . . .o oo v v i i i 15 L 250 Volts
Plate-Filament « . v v oo oo 1.5 Y DC Plf:fe Voltage . .. ..o vviivinnnn 5
: DC Grid Voltage . . . . v v v v v v v i v i e oo -625 Volts
MECHANICAL: Peak AF Grid Voltage . ... ............ 625 Volts
Mounting Position . . .......... Vertical, Anode Down Peak AF Plate Voltage. ... ............ 2850 Volts
Type of Coolling v s swiwes smwmes s s@mwas swmps o5 Water DC Plate Current . ..., 1.5 Amperes
Water Flow Required .. ....vvvunneennnnns 3.75 GPM Load Resistance ..............nneen 2080 - ‘Ohms
Water Pressure . o v v v v v v v it it i e 7.0 PSI 2nd Harmonic Distortion (approx.) . .. ...... 5 Per Cent
Maximum Outlet Water Temperature . . . .. oo v v v v v v 70°C Power Qutput .. ..o 2.0 Kilowatts
Airflow on Filament & Grid Seals . ... ........... 30 CFM AUDIO FREQUENCY POWER AMPLIFIER
Maximum Glass Temperature . . .. .o v v v v v v v vn.n 180° C AND MODULATOR CLASS AB,
Net Weight . . . . .o ottt 1.75 Pounds MAXIMUM RATINGS (PER TUBE)
Absolute Maximum Values CCS
DC Plate Voltage .. .............. 8.0 max. Kilovolts
DC Plate Current ... .. o w o i 2.5 max. Amperes
GRID 4 PINS Negative DC Grid Voltage . ......... 2000 max. Volts
FILAMENT 2 PINS Plate: INput : wuw s sawws s swws e s & s 18.0 max. Kilowatts
Bil NLIBHMENT BASE Plate Dissipation ... .......cuo.u... 8.0 max. Kilowatts
{ietaly 2007 £010° THICK ) TYPICAL OPERATING CHARACTERISTICS
1"% g4 DIA. HOLE (Unless Otherwise Specified, Values are for Two Tubes)
288" +001" DIA. DC Plate Voltage . .. ... vvvv v 7.5 Kilovolts
3(5;,,1%:?3;“ DC Grid Voltage . . . .............. 1200 Volts
,188"£.007 "~ .250"+.007" (2 HOLES)> Peak AF Grid to Grid Voltage . ....... 2340 Volts
STRAIGHT SIDE— I -l " -~ Zero Signal Plate Current . . . ... ..... .30 Amperes
:—IGHMAX. /\ Maximum Signal DC Plate Current . . . . .. 2.68 P.«mperes
— 60° Peak AF Plate to Plate Voltage . . . .. .. 9.4 Kilovolts
/ Effective Load Resistance (Plate to Plate) 4820 Ohms
~ Maximum Signal Driving Power . . ... ... 0 Watts
Maximum Signal Power Output . ....... 10.8 Kilowatts
Total Harmonic Distortion (approx.) .... 2.3 Per Cent
Note: Pins Must Enter
Full Depth of Gage
R BASE _CONNECTIONS
3Ll
2 F - Filament
G - Grids
Gy~Extra Grid
Y Terminals
MIN |‘—'2 MAX

High Vacuum Amplifier Section

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK




VVestinghousé’

WL-7464

Page 2

AVERAGE PLATE CHARACTERISTICS
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‘RTCStiIlghOllSG® 7540

March 15, 1960

LO MU POWER TRIODE TYPE 7540

The 7540 is a three electrode tube designed for zero drive modulator service. The anode is rated for 35KW
dissipation during Continuous Commercial Service. An accuratly aligned integral water jacket assures steam free
operation even under most severe beaming conditions. The cathode is thoriated tungsten. Ratings are for audio
frequency only.

High Vacuum Amplifier Section

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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7540 Westinghouse
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ELECTRICAL: MAXIMUM RATINGS
Filament Voltage. . . . v v v v it ittt ettt een e 5.0 Absolute Maximum Values CCS
Filament Amperes . . . ..o v ittt it i 250 DC Plate Voltage. . . .. v oo v v v v v v v v 15 max. Kilovolts
Amplification Factor. . . . . . v v v v v T T 5 DC Plate Current*. . . ... ..... veeo. 10 max. Amperes
Interelectrode Capacities: (approx.) Plate Power Input* . . ... v v v v v v v 70 max. Kilowatts
Gridto Plate. o v v v vt vt v et it e sttt eieaen 50 puf Plate Dissipation™. . . . .. .. oo v v v 35 max. Kilowatts
Grid to Filament . . ... v v v v i it ittt e e e 65 pupf Grid Dissipation . .+ v v v v v v v v n v e o 0 max. Watts
Plate to Filament . ... .. ... ... 8 puuf * Averaged over AF cycle of sine wave.
MECHANICAL: TYPICAL OPERATING CHARACTERISTICS
Mounting Position .. ..........0 ... Vertical anode down (Two Tubes in Push-Pull)
Anode Cooling. + + v vt vt v v i ittt water-30gpm DC Plate Voltage. . . . . v v v v v v vnn .. 10 12.5 Kilovolts
Max. water outlet Temperature . . . . .. v v v v v nnn 70°C DC Grid Voltage . .. .. ..o vvv vt -2000 -2800 Volts
Water Pressure drop .« v v v v vt v i i 8psi/30gpm Peak AF Grid to Grid Voltage . ....... 3950 5500 Volts
Max. Glass Temperature . . . ¢ v v v v vt v v v v v e nnnnns 180°C Zero signal DC Plate Current. . . .. .. .. 2 1 Amperes
Glass Seal Cooling. .+ v v v v v i vt v it it 50 CFM Max. Signal DC Plate Current. . . ... ... 9.5 8 Amperes
Net Weight . . ... ..o ittt it i 18 Pounds Effective Plate-to-Plate Load Resistance. 1880 3000 Ohms
Shipping Weight. . . . . o v ittt i i i i e Drivingpower . « « v v v v v v it e i 0 0 Watts
Max. Signal Power Output . . .. .. ..... 52.5 59 Kilowatts
TYPICAL OPERATING CHARACTERISTICS
(Two Tubes in Push-Pull)
" N (Reactive Load)
438 1010 DC Plate Voltage . . ..o v v v vn v 12.5 Kilovolts
: > < DC Grid Voltage .. ..........c0ovunn -2800 Volts
i Peak AF Grid to Grid Voltage ........... 5500 Volts
ERAT T peses l Zero Signal DC Plate Current. . . . . v v v v v v 1.0 Amperes
Max. Signal DC Plate Current. . . . v v v v v 3.1 Amperes
%7 i 1Y Effective Plate-to-Plate Load Resistance. ... 9400 Ohms
7t—-DIA L.
4 Driving Power. . . ... ... v i i 0 Watts
. //FILAMENT Instantaneous Peak Power Output . ... ... .. 37.5 K.V.A,
15%!% { Load power Factor. . . . . . v v v v v v v e v v e 0.2
Ttz ol ANODE
W 5 ig—leA‘ RETURN
9t
T4
ANODE
E" PIPE THD.
COOLING WATER REQUIREMENTS
RS EIEE Anode Dissipation Water Flow
1" PIPE THD. Kilowatts Gallons/Minute
17 15
23 20
29 25
35 30
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AVERAGE PLATE CHARACTERISTICS
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Westinghouse

WL-7560

November 15, 1964

POWER TRIODE TYPE WL-7560

The WL-7560 is a general-purpose, water-cooled, 3-electrode tube designed for service as a continuous or pulsed
class C power amplifier and as a pulse modulator. The integral-water-jacketed anode is capable of dissipating

175 kilowatts.

The cathode is a sturdy, spring loaded thoriated-tungsten filament.

Coaxial electrodes with

ceramic insulators provide low inductance, low-r-f-loss terminals. Maximum ratings apply to 30Mc.

MECHANICAL
Mounting Position. . ... oo v i i Vertical, Anode Down
Net'Weighf s e s sowws snmmune sm@mms swmmes s 110 Pounds
Cooling Water Required for Full Input. . . v oo v vt 40 GPM
Air Flow on Bulband Seals ... .....cccuuvn. 500 CFM
Maximum Ceramic Temperature . « v v v v v v v v v e v v v u 165°C

AUDIO FREQUENCY POWER AMPLIFIER AND
MODULATOR, CLASS B

MAXIMUM RATINGS

Absolute Maximum Values

DC Plate Voltage. « v v v v v v v v oo n v e v nnn 20 max. Kilovolts
DC Plate Current. v v v v v vt e v oo v van s 30 max. Amperes
Plate Power Input .. ... oo oo oo 600 max. Kilowatts
Plate Dissipation. . v v v v v v v v v v v e e 175 max. Kilowatts
TYPICAL OPERATION (Two Tubes in Push-Pull)
DC Plate Voltage. « . v v v v v v v e v v v n 12 15 Kilovolts
DC Grid Voltage « « v v v v v v v v e v v v -250 -320 Volts
Peak AF Grid-to-Grid Voltage. . . . . .. ... 960 1740 Volts
Peak AF Plate-to-Plate Voltage . . . .. .. 20.4 25.2 Kilovolts
Zero-Signal DC Plate Current. « v v v v v v v s 2 2  Amperes
Max.-Signal DC Plate Current. . .. .. ..... 20 56 Amperes
Effective Plate-to-Plate Léad Resistance. .1300 570 Ohms
DrivingPower. .. o v v v v it i i i 800 5000 Watts
Power OUtPUL s s v s o v v s s s s s s o e s 160 550 Kilowatts

LINEAR RADIO FREQUENCY POWER AMPLIFIER, CLASS AB

Single-Sideband, Suppressed-Carrier Service

ELECTRICAL
Cathode s wos swwwvismmans s Thoriated-Tungsten Filament
Filament:
Voltage (Note 1) . . . .. .. it 14.5 Volts
[ Y 450 Amperes
Max. Starting Current + . o v v v v i i i i i it e 1200 Amperes
Cold Resistance . . v v v v v v v v v vt e v v e vnn 0.0045 Ohms
Amplification Factor. « « v v v v v vt v v v v i e e n o 45 -
Interelectrode Capacitances:
Grid 10 Platei wawis siwwmn s 6 wvswwe s@mmss o 75 pf
Grid to Filament « . ¢ v v v v v i i it i i e 200 pf
Plate to Filament. . « v v v v v et vttt i e e e e e e n s 4 pf
4.000"+0.03!"Dia. - - .
3.313" 0.031"Dia. '_0.3I3 Min. ;—IJS Max.
Filament———< 4 4 * !
J 0313"
6.938"+0.031" Dia.—> [t | L—Min.
P ——— 13,38"
Grid. ;goou +0,30"
7.38" Max. Dig.———] | Min. e
Note I\\ 9'|6l.'.
Anode 10.19 28.0"
Sl ; Ld_j_ ‘ Max
Note 2—»hi :
. L ' IRER
10.00"+0.06" Dia. +0:06"
12.81"
t0.25"
Outlet— "
.--pipe,m{ 150"
Inlet
AN

8.i3" Max, Dia,————

3.00"+0,19"— —ﬁ \%—[

Notes:

Four Holes,-sfj3 Deep, -‘If -20 Tap, Equally Spaced
on 8.19"t0.03"B.C., for Lifting.

2. Four Thru Holes .290 Dia. on 9.16"+0.03" for Mounting,
Located Approx. 45° from Tapped Holes.
PRINTED IN U.S.A.

NEW INFORMATION

MAXIMUM RATINGS

Absolute Maximum Values

DC Plate Voltage. « v v v v v v v i e v e i i v e s 20 max. Kilovolts
Grid Dissipation « v v v v v v v vt v v v e e nn 2500 max Watts
Plate Dissipation. « « v v v v v v v e v n v v v 175 max. Kilowatts
TYPICAL OPERATION 2 Tone 16 Tone
DC Plate Voltage. « « v v v v v v e v v v 20 20 Kilovolts
DC Grid Voltage « v v v v v v v v v v v v —-450 —450 Volts
Zero-Signal DC Plate Current. . ... ... 1 1 Ampere
Max.-Signal Peak Plate Current. . . .. .. 54 135 Amperes
Max.-Signal Peak RF Grid Voltage. . .. 690 1100 Volts
Max.-Signal Peak Driving Power . . . ... 10 41  Kilowatts
Peak Envelope Power Output . . .. ... 230 585 Kilowatts
Average Power Output. v v v v v v v v n 115 58 Kilowatts

High Vacuum Amplifier

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC

TUBE

DIVISION, ELMIRA, NEW YORK



Westinghouse

Page 2

PLATE MODULATED RF POWER AMPLIFIER RF POWER AMPLIFIER AND OSCILLATOR
CLASS C TELEPHONY CLASS C TELEGRAPHY

Carrier Conditions per Tube with Max. Modulation Factor of 1.0 MAXIMUM RATINGS

MAXIMUM RATINGS Absolute Maximum Values

Absolute Maximum Values DC Plate Voltage. « + v v v v v v vt v v e e e v 20 max. Kilovolts
DC Plate Voltage. « « v v v v v v v v v v v v en o 15 max. Kilovolts DC Grid Voltage. . . .« o oo v v v i i v n s —-1500 max. Volts
DC Grid Voltage « « v v v v v v i v v v v —1500 max. Volts DC Plate Current. « v v v v v v v v e eans 35 max. Amperes
DC Plate Current. « . v o ... o v w e e s S 20 max. Amperes DCGridCurrent. « « v v v v v vt e e v anns 4 max. Amperes
DCGrid T Current v v v v v v vt oo ennnennn 4 max. Amperes Plate Power Input « . . v v v v i i 600 max. Kilowatts
Plate Power Input . . .o oo v i i v i o 300 max. Kilowatts Plate Dissipation. « v v v v oo v v e v e ennn 175 max. Kilowatts
Plate Dissipation. « « v v v v v v v v ve v unnn 115 max. Kilowatts TYPICAL OPERATION

TYPICAL OPERATION Cathode DC Plate Voltage. « + v v v v vt v v e e 14 20 Kilovolts

Drive Peak RF Plate Voltage. . . . .« v oo oo v vt 12 17.4 Kilovolts

DC Plate Voltage. « « v v v v v v v v v v v 12 14 Kilovolts DC Grid Voltage . . . .. v v v v e -600 -1000 Volts
Peak RF Plate Voltage. . . ... ..... 10.6 11.8 Kilovolts Peak RF Grid Voltage. . . v .o oo oo v ut 1200 1680 Volts
DC Grid Voltage « . v v v v v v v v i it us -800 -1000 Volts DC Plate Current. v v v v v v v vv v vn e nn 25 29  Amperes
Peak RF Grid Voltage « « v v v v v v .. 1350 1630 Volts DCGridCurrent. v v v v v v v v v e v v 3.6 3.4  Amperes
DC Plate Currente « o v v o o v o v v e v 13.5 20.5 Amperes RF Load Resistance .+ . .. vvv v v e 250 330 Ohms
DC Grid Current « « v o v v o eeeeee s 3.5 3.5 Amperes Driving Power. . . v v v v v v v i i v e a 4500 6000 Watts
RF Load Resistance. « « v v v v oo v v vn. 490 320 Ohms Power OUtPU + v v v v v et e e ne e e 260 440 Kilowatts
Driving Power. .. .. ..o oo oot 20 5.7 Kilowatts
Power Output + v v v v v vt v v i v e vnn s 145 220 Kilowatts PLATE-PULSED RADIO FREQUENCY POWER AMPLIFIER

AND OSCILLATOR, CLASS C
MAXIMUM RATINGS

CONSTANT (;URRENT CHARACTERISTICS Absolute Maximum Values
Peak Plate Pulse Supply Voltage . . ...... 40 max. Kilovolts
50| - :
o Filament Valts = 4.5 DC Grid Yoltaga « « v vv v vvennnnen. -3500 max.  Volts
\40 Peak Cathode Current. . v v v v v v v v v 550 max. Amperes
- 'l \?0 Grid Dissipation s« s s s ssvws s smwws s 3000 max. Watts
\§/ 30 Plate Dissipation « v v v v v v v v v v ven e 175 max. Kilowatts
800 \‘ \/\\ 10 55 Pulse Duration (Note 2) .. ........... 500 max. pSeconds
) O2i5 | | | | DutyFactor.e.euvuienaeininaninann 0.10 . .
\ \, \ 17%, '5 Duty Factor max
7 U N, 7 5% 4 200
\‘\ >\ "W\L\
R A
’
AN Tt o WATER COOLING CHARACTERISTICS
\ N
woo DN SRS Tk s :
] ’ ] T = :
" { \r\\.ll - %\\ ko a 40T gt
= 4 \ (L) =]
o 7\ N\ S ~ I~ 2 /
00 Vs e NN : L ,
2 200 PN NN Tee— 100 3 ol & /|
Ies \\\ \\ ~‘~~\\ | i 30} & o= =05
\ ‘\ ~3 ~50 80 b Water Flow-GPM
N ~— .\hib © A
0 RN N \‘\\~\\‘2Xeo ] = /
. 20
\\\\Q\\\ \40_‘ ° /
\\ \\20 E 7
-200 \\\ ~ o o /
N \Io E /
N
Grid Current - 5 £
H c
-400 in AMperes m = === < £
Plate Current s
h (0]
in Amperes ——— \0.02 0 50 100 150
[ Plate Dissipation in Kilowatts
| CE-A2183
e 4 8 12 16 20
Plate Kilovolts CE-A2I85
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Westinghouse

WL-7560

TYPICAL OPERATION Cathode
Drive
Peak Plate Pulse Supply Voltage . . ... 40 40 Kilovolts
Peak RF Plate Voltage. .. oo v v v v 34 34 Kilovolts
DC Grid Voltage « v v v v v v v v v v vt ~1400 -1400 Volts
Peak RF Grid Voltage. « « v v v v v v v vt 3000 3000 Volts
Peak Plate Current (Pulsed). . .. ..... 100 100  Amperes
Peak Grid Current « v v vt et v v v v nn 16 16  Amperes
RF Load Resistance. « « v v v v v v v v vt 210 200 Ohms
Driving Power During Pulse. ... .. ... 310 45 Kilowatts
Power Output During Pulse .. ... . ... 3.2 3.0 Megawatts
PULSE MODULATOR OR PULSE AMPLIFIER

MAXIMUM RATINGS

Absolute Maximum Values
DC Plate Voltage. « v ¢ v v v et v v v e v v e v 50 max. Kilovolts
Peak Plate Voltage. . . . .. ..o v i iin 55 max. Kilovolts
DC Grid Voltage « v o v v v v v v v v i i v -3500 max. Volts
Pulse Cathode Current . .. ... ..o v oo v 550 max. Amperes
Grid Dissipation . « v v v v v vt v v v v v 3000 max. Watts
Plate Dissipation. « v o v v vt v e v v v v e 175 max. Kilowatts
Pulse Duration (Note 2) . ... ... 1000 max. [Seconds
Duty Factor « v v v v vt v v vt ie e e e enn 0.01 max. -

TYPICAL OPERATION
DC Plate Voltage. + v v v v v vt vt v v e e ve v ae s 50 Kilovolts
DC Grid Voltage. « « v v v v v v vt vt v ven v nn -1800 Volts
Pulse Positive Grid Voltage. . . . ... ..o ... 1600 Volts
Pulse Plate Current . .« v v v v v v vt v i v i v v vt 350 Amperes
Pulse Grid Current. v v v v v v v v v v e v n e e v 80 Amperes
Pulse Driving Power. . . . ..o v v i i i i i 275 Kilowatts
Pulse Power Output . . v oo v vt i v e v v 15.7 Megawatts
Pulse Voltage Output . . v v v oo it v i i i i i it 45 Kilovolts

NOTES
1. 15.0 Volts for cathode currents above 350 amperes.

2. Consult manufacturer for information on operation with longer

pulse length.

CUT-OFF CHARACTERISTICS

~N A _
N pprox. Cut-Off
R \ Plate Current=20mA

-800
.\\ i\

/,

"
= _ Al N
s 1600 N AN
N
© N
= N
© N
>
-2400
Recommended ™
Bias Voltage IS
~
N
-3200
0 20 40 60 80
Plate Kilovolts
CE-A2184
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TUBE PROTECTION NOTES

The handling of very high power requires particular
attention to the removal of power from tubes during
fault conditions (initiated by tube or circuit insta-
bilities) since the larger amount of energy involved
can cause ftbe damage if not properly controlled.
The tube must, therefore, be protected by limiting the
time elapsed from inception of a fault condition to
diverting the energy from the tube, as well as the
amount of energy expended in the tube during this
interval.

In addition to the normal circuit breakers and overload
relays, it is necessary that a fast-acting electronic
protective device (crowbar) or equivalent be used.
This device will in most cases be a triggered device
connected across the output of the plate supply filter,
if used, to dissipate the filter-circuit energy as well
as the rectifier output. The complete energy source
must be shorted out as quickly as possible after the
inception of a *‘fault’”, and in most cases the time
interval should not be allowed to exceed approxi-
mately ten microseconds. For some basic electronic-

crowbar fault-protection circuit considerations, as
well as tests of the effectiveness of a protection

device, refer to the reference listed.

A nominal value of resistance must be placed in the
plate lead of the tube being protected in order to be
assured that the impedance of this tube under a flash
arc condition is greater than that of the crowbar
device when the latter is triggered. Critical damping
is required for the crowbar discharge circuit. It is
also recommended that a minimum of five to ten ohms
resistance be connected in series with each rectifier
tube in order to limit surge currents.

In circuits where high transient voltages may be
developed due to a shorted load or other fault, special
precautions are necessary to keep these excessive
voltages from appearing at the tube electrodes.

REFERENCES
1. W. N. Parker and M. V. Hoover, “Gas Tubes Pro-

tect High Power Transmitters”, Electronics, 29,
144, January 1956.

2. A. J. Morris and J. P. Swanson, “The High Speed

Protection of Microwave Tubes and Systems”,

The Microwave Journal, Vol. V, No. 11, Nov. 1962.
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AVERAGE CHARACTERISTICS
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The information contained herein is supplied without assuming responsibility for infringement of patents or other rights of third parties which
may result from its use. Nolicense is granted byimplication orotherwise under any patent or patentrights of Westinghouse Electric Corporation.
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7565

July 15, 1961

POWER AMPLIFIER TRIODE TYPE 7565

The 7565 is a three electrode tube designed for use as a modulator or amplifier. The anode is capable of
dissipating 4 kilowatts of power in Continuous Commercial Service. Cooling is accomplished by forced air. The

cathode is a thoriated tungsten filament,

ELECTRICAL:
Min. Bogey Max.
Filament Voltage. .. .......... 57 6.0 6.3 Volts
Filament Current . . . . .. .. sasew BT 60 63 Amperes
Filament Starting Current. . « . .« v v == -- 300 Amperes
Filament Resistance, (cold). .. ... -- .016 -- Ohms
Amplification Factor. « « v v v v o v -- 6.0 .-
Direct Interelectrode Capacitances (Avg.)
Grid-Plate . . v v oo v v B U S 771
Grid-Filament . . o v v v v v v G s e ceeeeeaes 15 puf
Plate-Filament .. ... W EwE e S0 E RS F 1.5 puf

MECHANICAL:

Mounting Position ... ......... Vertical, Anode Up or Down

Type of Cooling «+ .o v AWM SRR E R Forced Air
Maximum Incoming Air Temperature . v « v v v v oo v v v v v 45 °C
Required Air Flow on Anode:

Per Cent Plate Dissipation Rating .. ..... 100 75 50
Air Flow-Cubic Feet per Minute . .. ... ... 300 200 125
Static Pressure-Inches of Water. . . ... .... 25 125 0.7
Required Air Flow on Filament. .. ... ... .. Air flow through
radiator is normally sufficient

Maximum Glass Temperature. « v « v e v v v oo v v v v ve o 160 °C
Net Weight, approximate . .« v v vt v v v v aeanennn 4-7/8 |bs.
Shipping Weight, approximate . « « v v v ¢ v .. M 10 Ibs.

k&ﬂ UFZ “ﬂﬁ Note: Leads are .020" Thick, — i-— Wide,
Sy 5 +

~Log

[

1" Max,
[ Tipoft A

Gy
LEAD CONNECTIONS

F) - Filament

n" Fa - Filament
€76 '——3% Max: Gy~ Grid
Max. Gy, - Grid

Gy -Extra Grid Terminals
P -Plate and Anode

Anode~

[ f—
=

I+
S
@l
=+
|
=4
a

O
|

TUBE SYMBOL

CE-AII05

Maximum ratings apply for audio frequencies.

AUDIO FREQUENCY POWER AMPLIFIER
AND MODULATOR-CLASS A

MAXIMUM RATINGS:

Absolute Maximum Values

DC Plate Voltage . ¢ v vevvesveee.. 8.0 max.
Negative DC Grid Voltage. .. ..+ .... 1000 max.
Plate INput. v v oo v vt vv v v ooeann 4.0 max.
Plate Dissipation. . « ¢ v eeeesesses. 4.0 max.
TYPICAL OPERATING CHARACTERISTICS:
DC Plate Voltage. .. .. .. T R L LY 4500
DC Grid Voltage « v v vttt vv v veeeeese. =570
Peak AF Grid Voltage. . + v v e v v v vt v e v v 570
Peak AF Plate Voltage. .« v v v v e v v v v v v w2700
DCPlateCurrent. . v v e oo e v vaveeeeeass 0,88
Load Resistance . v v v v v v vt v v v v u e . 4500
2nd Harmonic Distortion (approx.) « « ¢« v v o o v« 3.8
Power Output « .« v v v ST R €91 W EE RN IE WY 950

AUDIO FREQUENCY POWER AMPLIFIER
AND MODULATOR CLASS AB

MAXIMUM RATINGS (PER TUBE):

Absolute Maximum Values CCs
DC Plate Voltage. . v v v v i v v v v ve.. 8.0 max
DC Plate Current. ... . . csswmwesse 25 MAX
Negative DC Grid Voltage . . . ... .. .. 1500 max
Plate Input. « ¢ v v v teeeeessses. 8.0 max
Plate Dissipation. « « « co s o e s eevse. 4.0 max

TYPICAL OPERATING CHARACTERISTICS:
(Unless Otherwise Specified, Values are for Two Tubes)

DC Plate Voltage ¢ v vt vv v nennonns o 8 7.0
DC Grid Voltage « . oo v v v v v v eeeees. =1140
Peak AF Grid to Grid Voltage. . . . v v v v v v v 2280
Zero Signal Plate Current + o v v v v v 0 v v av v 0.5
Maximum Signal DC Plate Current . . . . .o v o 2.2
Peak AF Plate to Plate Voltage . . . . .. .... 9.2
Effective Load Resistance (Plate to Plate). .. 5100
Maximum Signal Driving Power . « « « v v v v 0ot 0
Maximum Signal Power OQutput . ... ..o ... 7.7
Total Harmonic Distortion (Approx.) « ¢+« o 4.5

Kilovolts

Volts
Kilowatts
Kilowatts

Volts
Volts
Volts
Volts
Amperes
Ohms
Per Cent
Watts

Kilovolts
Amperes
Volts
Kilowatts
Kilowatts

Kilovolts
Volts
Volts

Amperes
Amperes

Kilovolts
Ohms
Watts

Kilowatts

Per Cent

High Vacuum Amplifier Section
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AVERAGE PLATE CHARACTERISTICS
2 e e e SR S RS
Rated Filament Conditions [ H R EREEEERamSESE:

T
T
NEEE

Amperes

Plate

CE-A1490

Anode Kilovolts

The information contained herein is supplied without assuming responsibility for infringement of patents or other rights of third parties which
may result from itsuse. No license isgranted by implication orotherwise under any patentor patentrights of Westinghouse Electric Corporation.
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Westinghouse

January 1, 1961

VHF POWER TRIODE TYPE 7604

The 7604 is a three electrode tube designed for use as an oscillator, amplifier or modulator. The forced-air-
cooled external radiator is capable of dissipating 600 watts. An efficient oxide coated cathode is employed.
Maximum ratings apply to 60 megacycles and operation with reduced input is permissable to 350 megacycles.

ELECTRICAL: MAXIMUM RATINGS - CLASS C TELEGRAPHY

Cathode. . . ... oo v v i v i i n e nnn Oxide Coated Unipotential (Key down conditions per tube without modulation)

Heater: D.C. Plate Voltage .. ................ 4000 Volts
Voltage ;o siwe swwmos s summas ymwes omws 5.0 Volts D.C.Plate Current. . . . . .. v v v i v i nvn e 0.50 Amperes
Current s wws s svwwss s smmms s @i s s@w s 8.0 Amperes D.C. Grid Voltage . . . T S . -500 Volts

Amplification Factor. « . v v v v i i v i i v 20 D.C.GridCurrent. . . . ... oo v ii i 0.075 Amperes

Interelectrode Capacitances: Plate Input. . . . v v v it i i it i e 1.8 Kilowatt
Gridto Plate. . . . .. oo vt v it i iii i 11.8 Lk Plate Dissipation . ... .vvvveenennnn 600 Watts
Gridto Cathode s« s s 5 s s wwss swnwosswuss 26 paf Grid Dissipation . v v v v v v v i v v i e i nn e 15 Watts

| Plate to Cathode . AR 5 ¢ SR ERE S 0.25 Hpuf TYPICAL OPERATION-CLASS C TELEGRAPHY

nterelectrode Capacitances with Socket in Place:O :

GridtoPlate. . . . ... v i i vt i 12 fLuf (Key dwn withous Aubt,)
Grid to Cathode . « v o+ e oo 35 L D.C. Plate Voltage . ............. 2500 3500 Volts
Plate to Cathode . . o v v v v e veeeennn.. 0.24 Lyt D.C. Grid Voltage . .............. =25 A0 Valis
Peak R.F. Grid Voltage ........... 370 525 Volts
MECHANICAL: D.C. Plate Current. . . . v v v v v v 0.272 0.400 Amperes

Mounting Positiono . .......... Vertical - anode up or down D.C. Grid Current . . ............. 0.046 0.069 Amperes

Typeof Cooling .« v v v v v it it it i it e n e Forced Air Peak R.F. Plate Voltage. . . ........ 2100 2950 Volts

Maximum Incoming Air Temperature . . . . .. ... .. 45 o Driving Power (Approx.)® . . ........ 17 35 Watts

Minimum Required Air Flow on Radiator: PowerOutput . . ... oo i v i i iinn.. 530 1100 Watts
Plate Dissipation. . . v . v vt vt v it i i i e 600 Watts

R.F. POWER AMPLIFIER - CLASS AB

Air Flow Cubic Feet per Min. . ............ 30 CFM N X
Pressureininches. ... ................. 0.9 Inches Mecimur: Rafings:
Maximum Glass Temperature . .. .......0..... 160 *C DA Plaww Voltages « commes v smnnn suws 4990 Yol
. Max. Signal D.C. Plate Current. . . ....... 0.600 Amperes
Net Weight . . . . o oo ittt it et it e i e s 14 Ounces . .
Shipping Weights « « v v v v e s e e e e 3 Pounds Max. S|g'na! F’lfne Input. v o v v it 1.5 Kilowatts
Plate Dissipation .. ..........00uu.. 600 Watts
sa0"tor Grid Dissipation . . .. v v v v i i i i i 15 Watts
o o TYPICAL OPERATION
8=18 Class AB2 R-F Linear Amplifier (One Tube)
2.000"%.03" —» Lo Grounded Grid Operation - Frequencies Below 60 mc.:
DIA. D.C. Plate Voltage. . . . ... covvvvnnn. 3500 Volts
,4;":81' D.C. Grid Voltage . . ........ o: o o dat oo o 8 -210 Volts
D.C. Plate Current. . + v v v v v v v v e v e v .285 Amperes
l Zero Signal Plate Current . . ... ov v 0.045 Amperes
L — D.C.GridCurrent. . . v v v v v v v i e v v nn 0.008 Amperes
3 30 Peak R.F. Grid Voltage. . . .. ......... 270 Volts
5816 Plate Dissipation. . . .. oo v v viw .. 245 Watts
oS 0in - e Driving Power (Approx.) . ... ... vu... 65 Watts
18 max. _é"tlg" Power Output (Approx.). « v v v v v v v v v v 755 Watts
O The tube may be supported either by the anode or by use of a
| T I N socket, Westinghouse Part No. 3-2H-4290. This socket is de-
08" Max. U U—— signed to provide a low inductance contact to the grid. Anode
support of the tube may be done with a Lapp No. 43751 Insulating
n CATﬁlgggth" FBIILAAMENT PIN gli"—"_ L%ir't Support, sold by Lapp Insulator Co., Leroy, N.Y. or equivalent.
When tube is operated anode down, cooling of the base end of the
ey t .rs'éf\t'“'g’l‘.'.TDlz?N :’L;l:ici:ﬁ:::-essary. Free air convection will suffice for most
2716
.640" DIA. 64 716
PIN CIRCLE

High Vacuum Amplifier Section
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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KILOWATT LINEAR AMPLIFIER FOR 80 THROUGH 10 METERS
_L O +
500 ppf National Plate Voltage: 3500 V at 300 Ma. Coaxial
20 KV - - "R—I75 —_— . Terminal
= —L——O R.F. Output
f—————
0.001uf Barker & Williamson
20 KV #852
(Note 3)
Jennings Cardwell )
I_‘ucsx 25-700 #PL-8013 I National
[:] (Note 2) L L #R-175A
TYPE . =
Coaxial 7604 M T
: 0.0l12pf
Terminal National
R.E Input 1 16KV ®R- 54
It = (Note I) !
. . —} i
0004pf _ _
= 50n oIy Barker & r ] Barker & p
50W Williamson } | Williamson
#800 1 | #FC-30
. . [ 0.001 pf M) o-25
= e e 1 KV :__[ Ma.
0.0luf 00Ipf i
0.00! uf 0-s00 1
100 V Ma 600V | 600V ‘q
?l . & 8
= o Grid
Bias
210V at 10 Ma. CE-AI67I

Note 1:
Note 2:

Four 0.003 puf, 1.6 KV disc-caps attached at 90° intervals around grid ring.
Note 3:

Parasitic suppressor consists of 7 turns of #12 wire on 47 Q, 2 watt resistor.
Two TV high voltage filter capacitors in parallel.

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK



Westinghouse

Page 4

FREQUENCY DERATING CURVE
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Operating Frequency in Megacycles
CE-A 1650
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7685

October 1, 1960

LINEAR LOW-MU TRIODE TYPE 7685

The 7685 is a low-mu triode designed for service as a class AB, or class B linear amplifier in audio or r-f
service. The 7685 is well suvited for application in broadcast and single-sideband transmitters, ultrasonic gen-
erators, and sonar pulse amplifiers. The forced air cooled anode is capable of dissipating 600 watts. The
cathode is of indirectly-heated, oxide-coated, unipotential design. Maximum ratings apply to 60 megacycles.

ELECTRICAL:
Cathode. .. ...... v i v Oxide-Coated Unipotential
Heater:
Voltdge: s omuwws siomms s sammps s 6w wss 8o 5.0 Volts
CUFFENT o v s smms s smm@ss @ ss i 8.0 Amperes
Starting Current (Max.) . ... .. ..o 24 Amperes
Resistance (Cold) . . .. ... v 0.1 Ohm
Minimum Filament Heating Time . . . . ... ... 120 Seconds
Amplification Factor. . . . . ... ........... 6.5
Direct Interelectrode Capacitances: Tube Tubein
Only  Socket
Gridto Plate ... ...... .o 11.8 11.9 Lt
Grid to Cathode. . . ... ... .. .. 26.0 35.0 ppuf
Cathode to Plate . . . ... oo v v v v v vt 0.6 0.6 e
MECHANICAL:
Mounting Positiond . . .. ....... Vertical, Anode Up or Down
Cooling:
Method wos cinmms s smmns s sm@an s awmmany & &6 Forced Air
Maximum Incoming Air Temperature . . . . .. ... ..... 45 °C
Required Air Flow on Anode:
Plate Dissipation. . . . .. ....... 200 400 600 Watts
Air Flow Required . . .. ........ 15 20 30 CFM
Static Pressure . . . .o v v v v v v e 0.3 0.5 0.9 In.H,0
Maximum Glass Temperature . ........... 180 °C
Net Weight . . .. .................... 14 Ounces
Shipping Weight. . . . .. .. ..o 3 Pounds
540 TA.DI — .
5+
88
2.000"+.03" —» a T
DIA.
|31
3-8
e e i 2
5%3‘%"
26 wax. ] T rer
2-8
' 1 J 4
o8 max. I U U [

©,

(1) CATHODE & FILAMENT PN tl\"jl_';_

125"+01" DIA 816

o

(1) FILAMENT PIN
156"+ .01" DIA

.640" DIA 64 716
PIN CIRCLE

CLASS ABPOWER AMPLIFIER T
MAXIMUM RATINGS:

Absolute Maximum Values

DC Plate Voltage . .............. 4.0 max. Kilovolts
DC Grid Voltage® . .. ............ -800 max. Volts
DC Plate Current. . . . v v v v v v v v v n v 600 max. Ma.
DC Plate Power Input*. . . . . ... .. .. 1.5 max. Kilowatts
Plate Dissipation®. . . .« v v v v v v v v .. 600 max. Watts
Grid Dissipation . . ... ... ... 3 max Watts
TYPICAL OPERATING CHARACTERISTICS - Class AB4
(Values for two tubes)
DC Plate Voltage . . ... 4000 Volts
DC Grid Voltage . . ... .o v v i v i i i v o v -550 Volts
Peak A-F Grid-to-Grid Voltage. . . . ... .. .. 1100 Volts
Zero Signal Plate Current . . ... ......... 0.120 Amperes
Maximum Signal Plate Current. . . . .. ... ... 0.635 Amperes
Effective Plate-to-Plate Load Resistance. ... 12300 Ohms
Maximum Signal Driving Power . . . ... ... .. 0
Maximum Signal Power Qutput. . . .. ... .... 1550 Watts

® Grid circuit resistance should not exceed 100000 ohms.

* Averaged over any cycle of sine wave form.

O The tube may be supported either by the anode or by use of a

socket, Westinghouse Part No. 3-2H-4290. This socket is de-
signed to provide a low inductance contact to the grid. Anode
support of the tube may be done with a Lapp No. 43751 Insulating
Support, sold by Lapp Insulator Co., Leroy, N.Y. or equivalent.
When tube is operated anode down, cooling of the base end of the
tube is necessary. Free air convection will suffice for most

applications.

—+

Operation in other classes of service is possible. For information
on specific applications, contact Westinghouse Electronic Tube

Division Sales Department outlining your design requirements.

High Yacuum Amplifier Section

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK
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AVERAGE PLATE CHARACTERISTICS
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7748

February 15, 1961

POWER AMPLIFIER TRIODE TYPE 7748

The type 7748 is a three electrode tube designed for service as an oscillator, amplifier or modulator in Class
B & C operation. The anode is water cooled with an integral water jacket and is capable of dissipating 35
kilowatts during C.C.S. The cathode is a thoriated tungsten filament which may be operated either with d-c or
single-phase a-c. Maximum ratings apply to 30 megacycles.

ELECTRICAL:

Cathode. .....cvvvivvennnnn Thoriated Tungsten Filament
Filament:
Voltage . s s c s s e sssvosssnsrsocsonss 8.0 Volts
Current i ivsssssssmssssvenseaasnse 150 Amperes
Minimum Heating Time . . ....cveeeennn. 15 Seconds
Amplification Factor ... ..covvivevienonn 20
Direct Interelectrode Capacitances:
Gridto Plate. . . .. v v v v iinietinnee e 79 ppf
Grid to Filament . . . ..ottt ittt tneoneenonn 71 ppf
Plate to Filament . . ..o ov it eeaneeanns 4 ppf
MECHANICAL:
Mounting Position . . ..o veeeneeann Vertical, Anode Down
Typeof Cooling. « « v v vt v et ettt eneennnsaonsss Water
Water Flow Required .. ......cciteeeevoeenns 30 GPM
Static Pressure (at 30 GPM). « v« v e v vt v e v e nnnnn 8 PSI
Maximum Outlet-Water Temperature . .. ..o vooeoooesn 70 °C
Maximum Grid and Filament Seal Temperature . ... .... 180 °C
Net Weight . oot v viiinteneeeneeennacnses 18 Pounds

Terminals

F| = 6,5

F2 = 2,3

fer= 7

G = 1,4
9"
|_

MAXIMUM RATINGS:

Absolute Maximum Values

DC Plate Voltage. . . o o v v e v v v v 12.5 max. Kilovolts
DC Plate Current. « « v v v ot v v v e 10 max. Amperes
DC Grid Voltage « v v v o v vevunnn ~3000 max. Volts
DC Grid Current « v v v v v oo vvvnnnn 1.25 max. Amperes
Plate Power Input . ¢ v v v vt v v v e v nn 80 max. Kilowatts
Plate Dissipation . . ..cvveeeennn 35 max. Kilowatts
TYPICAL OPERATING CHARACTERISTICS:

DC Plate Voltage. . . ... 7500 10000 12500 Volts
DC Grid Voltage .. .... -800 —~1100 -1300 Volts
Peak R.F. Grid Voltage. . 1250 1500 1700 Volts
DC Plate Current. ... .. 5.5 4.7 4.25 Amperes
DC Grid Current . ..... 0.875 0.58 0.59 Amperes
Driving Power. .. ..... 1050 850 970 Watts
Power Output « v v v v v v 33.5 40 46.5

Kilowatts

0.562" Min.

l’Straight
_ 1

0.750"Min.
Straight

!

o.827"
Max.

1" Pipe Thd.

5.144" +t03|"

1" Inlet Pipe Thd.

High Yacuum Amplifier Section
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AVERAGE CONSTANT- CURRENT CHARACTERISTICS

Filament Voltage:
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N o With Plate Amps >80 ------ 10.0 Volts
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/,\ - :X - o At Filament Volts =10.0 --- --210 Amperes
a ">/‘ - Plate Amperes
A" N7 4 - N~ | Grid AMperesS m m e e e e - —
7 7 7 P -~
o>« e " X 180
fﬂ” =l X L
S s S
/ 2\ . - -
3”}/\ i ,,.g(/ 4-7 T~ 0
7 e \ P =
/1 r - \2 A <
/d x>(\/ e .~ \0 - ‘\ ,/P\’
- - e = 1- 140
ASS I
” 7 al = A >
N ”X'>\’>‘\ L A TN
/,’/ (>< e N \\’4(\ > | g I INl20 |-
) 4- - )& - - |
KON AT Do P TS S |
/) >\ A4~ \/‘ /z'\y’\ \/.’/\ —
- ot T~ R \
T - > 47 T M~
">§< B -~ \’ -~ />$A — \\t'\‘\ ——
S > = I~ T~
1 - - S~ I~ — —
> -7 I~ I~ I~ N~ I~ P~ I~
\\ /’/ >/ \\\ M~ v I~ \\\ I~ e — \\\ (o8
; N g B T~ — ——
>< N~ \J —~—— — I~ e~ 90
xf\ — \\\\ I — — \\\ — ~<{80
_~ T — —_— e~ — N I — I~
I~ B I~ N~ I~ — e~
—_— e —— \\ ) — ~— e~ \\
— — ~~—
e~ ~—— e~
\"\\ \\\ \,\ — \\ M~ 40
\
e~ —
S~ — S — —
—— \\‘ \\ 20
—— P~
I~ o 5
\\
\\
—~—
\\
0.001 —
| 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Plate Kilovolts

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK

CE-C1661

Page 2



Westinghouse

Page 3

PLATE CURRENT CUTOFF LINE
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Westinghouse

August 1, 1961

LOW MU POWER TRIODE TYPE 7982

The 7982 is a three element tube designed for service as a modulator or AF amplifier. Electrical characteristics
make it particularly suitable for Class AB; or AB, circuits. The anode is capable of dissipating 35 KW CCS
with water cooling. The cathode is a single phase, thoriated tungsten filament.

ELECTRICAL: MAXIMUM RATINGS:
Cathode. .. ............... Thoriated Tungsten Filament Absolute Maximum Values
Filament: DC Plate Voltage . .. ............ 10 max. Kilovolts
Voltage . . .« v v vttt i i e 7.0 Volts DC Plate Current. . v v v v v v v v v v s 10 max. Amperes
Courrent oo v ocowwn o arwwms o 6wm e s s s 265 Amperes Plate Power Input (Note 1). . ... ..... 75 max. Kilowatts
Starting Current (max.) . .. ... ... 1000 Amperes Plate Dissipation (Note 1). . ........ 35 max. Kilowatts
Amplification Factor: Grid Volts = —450, Grid Dissipation . . ... ..o v v 800 Max. Watts
Plate Amperes =5.0. . ... ............ 5.5
Maximum Usable Cathode Current . . ....... 60 Amperes TYPICAL DPERATING CHARACTERISTICS:
Direct Interelectrode Capacitances: (Values for Tws Tukes)
g AF Power Amplifier & Modulator Service
Gridto Plate: «iwiv s s wwws s smmums s/o o aie oo o w5 78 ppf Eloas AB. 0 .
Grid to Filament . . .. . ... it i i i 68 ppuf 1 Operation " |
Plate to Filament . ... ........ ... 7 ppf pc Pl?fe Voltage. .. .v oo 8 ? 10 Kilovolts
DC Grid Voltage . .. ....... —-1700 —1900 -2200 Volts
MECHANICAL: Peak AF Grid-to-Grid Voltage. . 3350 3750 4350 Volts
Mounting Position « . v vcv v v v ne v Vertical, Anode Down Zero Signal DC Plate Current. . 0.5 0.5 0.5 Amperes
Type of Cooling (Note 3) v .t v v v it en v v e nnnnnns Water Maximum Signal DC Plate
Water Flow Required . ... v vt v vvvvnn e 30 GPM Current « v v v v v v v a e 6.4 7.4 8.2 Amperes
Static Pressure (at 30 GPM) ..o v v v e v vnvn o veee.. 8PSI Effective Plate-to-Plate Load
Maximum Qutlet-Water Temperature . . v v v v o v v e v v s s o 70°C Impedance . .. .......... 2400 2400 2400 Ohms
Maximum Grid and Filament Seal Temperature . ....... 180 °C Driving Power. . . .. ... .. .. 0 0 0 Watts
- Net Weight o . v vttt ittt ii et it teennennan 18 Pounds Maximum Signal Power Output. . 30 39.5 49.5 Kilowatts
( Class AB, Operation
DC Plate Voltage. . . .. ... .. 8 9 10 Kilovolts
DC Grid Voltage ... ... .... -1700 —-1900 -2200 Volts
Peak AF Grid-to-Grid Voltage. . 3700 4100 4700 Volts
Terminals Zero signal DC Plate Current. . 0.5 0.5 0.5 Amperes
Maximum Signal DC Plate
Fy = 8,5 Current . cvweos sawmas o 7.4 8.4 9.3 Amperes
F2 = 2,3 Effective Plate-to-Plate Load
Farz 7 Impedance ... .......... 2400 2400 2400 Ohms
CT .
Driving Power. . ... .o o oo v 50 55 61 Watts
G = 1,4 Maximum Signal Power Qutput. . 40 51 65 Kilowatts
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PULSE SERVICE
MAXIMUM RATINGS: X-Ray Warming: The Maximum Ratings of the 7982 pe rmit operation
Absolute Maximum Values at voltages in excess of 16 KV. Therefore equipment design
DC Plate Voltage . ............. 20 max. Kilovolts considerations should include the possible generation of soft
DC Grid Voltage .+ v v v et v v v nnnnn -6000 max. Volts x-rays.
Peak Positive Grid Voltage. ... .. .. 2500 max. Volts
Peak Pulse Plate Current (Note 4) . .. 88 max. Amperes 1. Avetaged over any AF cycle of sine wave form,
Peak Pulse Grid Current . .. ..o ... 12 max. Amperes
Plate Dissipation « . evesunennnns 35 max. Kilowatts 2. A maximum of 160 amperes is permitted with 7.6 volts applied to
Grid Dissipation « « v v o vmneennnn. 800 max. Witts filament. Continuous operation at elevated filament temperature
Pulse Length . . oo vvvvvv e 2000 max. pseconds will reduce length of service received.
Duty Factor . .....oovvvnennn 0.01 max. 3. 50 CFM of air shall be directed on filament and grid seals.
Peak Pulse Cathode Current (Note 2). . 100 max. Amperes

4. 200 amperes for pulse durations of 10 yiseconds or less.

AVERAGE CONSTANT CURRENT CHARACTERISTICS
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AVERAGE PLATE CHARACTERISTICS
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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AVERAGE CONSTANT CURRENT CHARACTERISTICS
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POWER AMPLIFIER TRIODE TYPE 22789

The 22789 is a three element power amplifier and oscillator tube especially designed for operation with lower
voltage power supplies. Its high perveance structure permits the generation of 6 kilowatts at a plate voltage of
only 5 kilovolts at excellent efficiency. Outputs of 13-1/2 kilowatts are obtainable at 9 kilovolts.

The anode design features an integral water jacket with an internal spiral water diverter which maintains turbu-
lence of cooling water. This prevents the occurrence of anode hot spots and accounts for high power density
capability of the tube. The 22789 will dissipate 9 kilowatts with only 3-3/4 gallons per minute and still
provides ample safety margin for instantaneous overloads.

The filament structure incorporates a unique spring loaded high efficiency design. The high efficiency thoriated
tungsten filament provides 50 amperes peak emission at only 350 watts of filament power. The rugged spring
loaded structure inhibits sagging and breaking of filament strands thus insuring long lite and uniformity of
characteristics with life,

These features make the 22789 a particularly attractive design for induction and dielectric heating applications.
The internal structure is very precisely designed and production controls assure uniformity from tube to tube.
These design features are reflected in a high degree of uniformity of performance in class B and class C RF
power amplifier and oscillator operation. Ratings apply to 30 megacycles.

GENERAL DATA RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR,
El ECTRICAL: CLASS C TELEGRAPHY
min. bogey max. (Key-down conditions per tube without amplitude modulation)

Filament Voltage. . .. ......... 5.7 6.0 6.3  Volts

Filament Current . . . ... ....... 57 60 63 Amp. MAXIMUM RATINGS:

Filament Starting Current . .. .... - - 300 Amp. Absolute Maximum Values

Filoment Cold Resistance . . ... .. - 0.016 - Ohms DC Plate Voltage ... .......cvv v 9300 max. Volts

Amplification Factor . .. ....... 18 22 26 DC Plate Current. . v v v v vt v vt e vn e e s 2.3 max. Amp.

Interelectrode Capacitances: Plate 1npute o v sine swwmsn s s &0 e s s 21000 max. Watts
GridtoPlate . ............. 12 16 21 vuf Plate Dissipation ... ....covvvuvnn 9000 max. Watts
Grid to Filament . .. ......... 15 19 22 uuf DC Grid Voltage . ... ..o v v i v nn -1500 max. Volts
Plate to Filament .. ......... 0.2 0.80 1.0 uuf DC Grid Current « v v v v v vt o et e e n e e n 0.5 max. Amp.

MECHANICAL: TYPICAL OPERATION:

Mounting Position . ... ........ Vertical, Anode Down DC Plate Voltage .. ..o vvvvu .. 5000 9000 Volts

Type of Cooling . .. .......... Water and Forced Air DC Grid Voltage + v v v v v v v v v v -800 -1400 Volts
Min. Required Water Flow: Peak Radio-Frequency Grid Voltage . 1240 1850 Volts
Plate Dissipation . . . .. .o o v . 3 6 9 KW DC Plate Current. v v v v o v v v v v v v 1.61 2.0 Amp.
Water Flow in Gallons per Minute . 1 2 3.75 gpm DC Grid Currents v v v v v vn e vnens 0.40 0.18 Amp.
Pressure Drop . ... ......... 0.85 1.9 7 in. psi Driving Power, approx. « « v v v o v v v« 480 337 Watts
Required Air Flow on Filament and Power Output, approx. «..esoo .. 6430 13600 Watts
Grid Seals: v s swwwswissnmesssmanssss 30 CFM

Max. Glass Temperature . . . . oo v v v e v v .. 180 i e

Net Weight, approx. « . v v v v v v v v i i 1-3/4 Ibs.

PRINTED IN U.S.A. High Yacuum Amplifier Section
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AVERAGE CONSTANT-CURRENT-CHARACTERISTICS
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