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This Section conlains data on “*special red”’
tubes; premium tubes; tubes for computer
and ‘“‘on-off>’ control applications; low-
microphonic amplifier tubes: and similar

speeial types.
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RECEIVING-TYPE

INDUSTRIAL TUBE

CLASSIFICATION CHART

When choosing tube types,

the equipment designer should

refer to the RCA PREFERRED TYPES LIST and its companion

list - TYPES NOT RECOXNENDED FOR NEW EQUIPNENT DESIGN -
both of which appear in the General Section.

SPECIAL-RED TUBES

Name Prototype TUBE T_YPE
Full-Wave Vacuum Rectifier - 5690
High-Mu Twin Triode 6SL7-GT 5691
Medium-Mu Twin Triode 6SN7-GT 5692
Sharp-Cutoff Pentode 6S8J7 5693t

PREMIUM TUBES

Name Prototype TUBE TYPE
Sharp-Cutoff Pentode 6AKS 56542
Medium-Mu Triode - 5718°¢
High-Mu Triode - 5719¢

Twin Diode 6ALS 57260

High-Mu Twin Triode 12AX7 SR
Medium-Mu Twin Triode 12AU7 5814-A0
Sharp—-Cutoff Pentode - 5840°
Voltage Regulator 0A2 607304
Voltage Regulator 0B2 607404
Vedium-Mu Twin Triode 6J6 61010
High-Mu Twin Triode | 12AT7 62010

TUBES FOR LOW-MICROPHONIC APPLICATIONS

Name Prototype TUBE TYPE

Medium-Mu Twin Triode - 12AY70
Sharp-Cutoff Pentode - 1609
Pentagrid Mixer 6L7 16121
Sharp-Cutoff Pentode 6J7 1620t
Sharp-Cutoff Pentode - 58790

TUBES FOR COMPUTER & OTHER "ON-OFF" CONTROL APPLICATIONS

T

Name Use | TUBE TYPE
Pentagrid Amplifier Gated Amplifier 59150
Medium-Mu Twin Triode Frequency Divider 59630
MediumMu Twin Triode Frequency Divider 59640
Medium-Mu Twin Triode Frequency Divider 59650
Power Pentode Frequency Divider 61979
Medium-Mu Twin Triode Frequency Divider 6211°

f Metal-shell type.
D Miniature type.

4 for d.at.a on this type, see THYRATRCN, IGNITRON, & GLOW-DISCHARGE TUBE SECTION.
® Subminiature type having flexible leads.
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RECEIVING-TYPE INDUSTRIAL TUBE
CLASSIFICATION CHART

TUBES HAVING 26.5-VOLT HEATERS

Low-Mu Twin Triode

TUBES FOR SPECIAL APPLIC

AT IONS

082

Name Use TUBE TYPE
Remote-Cutoff Pentode 26A8°
Twin Beam Power Tube tAircraft receivers where| 256A7-GT
Twin Diode— operating voltages are ob-
Medium-Mu Triode tained from 12-cell stor- 26087 ‘
Pentagrid Converter | age batteries. 2€pE”

Name

Features

[TuBE TYPE |

Power Pentode

Delivers 1.2watts power
output at 10 Mc in rf
power amplifier service.

3A4°

Medtum-Mu Twin Triode

Delivers 2 watts power
output at 40 Mc in push-
pull class C service.

3A5 £}

Full-Wave VacuumRectifier

Useful at altitudes up
to 40,000 feet.

Sharp-Cutof f Pentode

Useful in gated-
amplitier circutts, de-
lay circuits, and gain-
controlled amplifier
circuits.

Low-Mu Twin Triode

Useful as regulator
tute in dc power
supelies, and in pro-
Jjection-television
|boostor-scanning
agplications,

5R4-GY

6AS6"

SAST-G

for heater rating.

Beam Power Tube - 12‘16,r
Twin Powe; ;ent;de ] o B ‘-HTS—GT:
Twningd?lr?gsu_niode ?éTlr]u:artetro f,aStRiigerxcept 12sw7t .
Medium-Mu Twin Triode fggg'?;;‘;;;iiﬁ?;giiigj 125X7-GT
T hY e Similar to 6SA7 except 125v71

0 Miniature type.
Metal-shell type.
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RECEIVING-TYPE

&

CLASSIFICATION CHART

INDUSTRIAL TUBE

TUBES FOR SPECIAL APPLICATIONS (Cont'd)

Name

features

Power Pentode

TUBE TYPE

Similar to 6F8. Fo-
applications reouiring
continuity of service.

1821

Beam Power Tube

Similar tc 86L&, Fer
aoolications reauirirg
continuity of service.

1622

Electron—-Ray Tube

Similar to 6E5 except
for 12.6-volt heater.
Useful as voltage
indicator in aircraft
equipment.

1629

Beam Power Tube

Bl
|
|

Similar to 6L5 excegt
for 12.6-volt heater
anddissipation ratings.
For applications
critical as to uniform-
ity of characteristics.

1631

Beam Power Tube

Similar to 25L6 except
for 12.6-volt heater
and dissipation ratings.
For applications
critical as to uniform
ity of characteristics.

1632

High-Mu Twin Triode

Similar to 125C7. For
aoplications critical
as to matching of the
two triode units.

1534

High-Mu Twin Triode

For audio-frequency
anwplifier applicatiors,

1635

Bzam Power Tube

Fer audio~frequency
amplifier applications.
Similar in electrical
characteristics to the
EL6-G except for higher
dissipation ratings.

5881

Low-Mu Twin Triode

Similar to 6AS7-G but

smaller. For applica-
tions critical as to
shock andg vitration,
and requiring reduced
susceptibility to

| electrolysis.

6080

—
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3FH5

High-Mu Triode

. 7-PIN MINTATURE TYPE

With Heater Having Controlled Warm-Up Time

The 3FP5 15 the same as the €FH5 except for the following items:
Heater Characteristics and Fatmgs {Design-Haximum Values):

Current. . . .. 0.450 + 0.030 amp
Voltage (AC or DC) at heater

. amperes = 0.450. . . . . . . . .. 3.0 volts
Warm-up time (Average) . . . . . . . 11 sec

3GK5

. - ma ] - . - . ]
High-Mu Iriode
7-PIN MINIATURE TYPE
With Heater Having Controlled Warm-Up Time

The 3GK5 1s the same as the 6GK5 except forthe following i1tems:
Heater Characteristics and Ratings (Design-Naximum Values):

Cur-ent. . . . . . . . . .. ... . 0.450 ¢ 0.030 amp
Voliage (AC or DC) at heater

ampesres = 0.450. . . . . . . . . . 2.8 volts
Warn-up time {Average} . . . . . . . 11 sec

3GS8/3BUS

' Sharp-Cutoff Twin Pentode
With Common Cathode, Grid No.1, and Grid No.2

9-PIN MINIATURE TYPE
‘ With Heater Having Controlled Warm-Up Time
The 3GS8/3BU8 is the same as the 4GS8/4BU8 except for the
following items:

Heater Characteristics and Ratings (Design-Naximum Values):
Cowrent. . .« . v v v 0.600 ¢+ 0.040 amp
Valtage (AC or DC) at heater

' anperes = 0.600. . . . . . . . .. 2,15 volts

a2t RADIO CORPORATION OF AMERICA DATA
e/ Electron Tube Division Harrison, N. J. 9-62






4AU6

Sharp-Cutoff Per:t:de

. 7-PIN MINIATURE TYPE

With Heater Having Controlled Warm-Up Time

The 4AB6 is the same as the 6AU6 except for the following items:
Heater Characteristics and Ratings (Design-Maxinmum Values):

Current. . . . . . « .« . . . . 0.450 = 0.030 amp
Voltage (AC or DC) at heater amperes

. = 0.450. . . . . C ... a2 volts
Warm-up time (Average) 5 aao00 6 0o 11 sec

4AV6

® Twin Diode—High-Mu Triode

7-PIN MINIATURE TYPE
With Heater Having Controlled Warm-Up Time

The gAV6 1s the same as the 6AV6 except for the following items:
Heater Cnaracteristics and Ratings (Design-Naximum Values):

Current. . . . . . . v v . ... . . 0.450 = 0.030 amp
Voltage (AC or DC) at heater amperes

= D.450. . L. .. 42 volts
Warm-up time (Average) e e 11 sec

4BCS

Sharp-Cutoff Pentode
o

7-PIN MINTATURE TYPE
With Heater Having Controlled Warm-Up Time

The 4BCs5 is the same as the 68C5 except for the following items:
Heater Characteristics and Ratings (Design-Center Values}:

Current. . . « v v v . o o oo 0.450 ¢+ 0.030 amp
Voltage (AC or DC) at heater amperes

=0.450. . . ... ... .42 volts
Warm-up time (Average) ...... e 11 sec

Peak heater-cathode voltage:
Hsater negative with
respect to cathode . . . . . . . . 200 max. volts

Heater positive with
respect to cathode . . . . . . .. 2002 max. volts

2 the dc component must not exceed 100 volts.

@ RADIO CORPORATION OF AMERICA LI

Electron Tube Division Harrison, N. J. 5-62



4BC8

Medlum Mu Twin Trlode
With Semiremote-Cutoff Characteristic .

9-PIN MINIATURE TYPE
With Heater Having Controlled Warm-Up Time

The 4BC8 1s the same as the 6BC8 except for the following items:
Heater Characteristics and Ratings (Design-Center Values): .
amp

Current. . . . . . . .. . ... ... 0.600 ¢+ 0.040
Voltage {AC or OC) at heater amperes

=0.600. .. .. ... ... ... 4.2 volts
Warm-up time {Average) . . . . . . . . 11 sec

4BL8 o

Medium-Mu Trae:
Sharp-Cutoff Pentode

9-PIN MINIATURE TYPE
With Heater Having Controlled Warm-Up Time

The 4BL8 15 the same as the 6BL8 except for the following items:

Heater Characteristics and Ratings (Design-Center Values):
Current. . . . . . . . . .. . ... 0.600 ¢+ 0.040 amp
Voltage (AC or DC) at heater amperes

=0.600. . ... .. ... ..., 4.6 volts

4BN6 ®

Be_cm_1 Tube

7~PIN MINIATURE TYPE ‘

With Heater Having Controlled Warm-Up Time

The 4BNG6 15 the same as the 6BNG except for the following items:
Heater Characteristics and Ratings (Design-Naximum Values):

Current. . . . . . . . . ... ... 0.450 + 0.030 amp
Voltage (AC or DC) at heater amperes

=0.450. . . . ... .o 4.2 volts ‘
Warm-up time (Average} . . . . . . . . 11 sec

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @



4AU6

Sharp-Cutoff Pentode
' 7-PIN MINTATURE TYPE
For Equipment Having Series Heater-String Arrangement

The 4AU6 1sthe same as the 6AU6 except forthe following 1tems:
Heater, for Unipotential Cathode:

Voltage {AC or OC). . . . . . . .. Y volts
Current . . . . . . o v e e e e 0.45 + 6% amp
. Warm-ug time (Average) ........ 11 sec

4AV6

@ " Twin Diode—High-Mu Triode

7-~PIN MINIATURE TYPE
For Equipment HavE'g Series lkater-s.tring Arrangement

The 4AV6 isthe same asthe 64V6 except forthe following 1tems:
Heater, for Unipotential Cathode:

Voliage (AC or OC). . . . . . . . . .. . 4.2 volts
Current . . . . . . . . .. 0.45 t 6% amp
Warm-up time (Average). . . . . . . . .. 11 sec

4BC5

@ Sharp-Cutoﬂ Pentode

7-PIN MINIATURE TYPE
For Equipment Hav_ing Series Heater-_string Arrangement

The 4805 1s the same as the 68C5 except forthe following 1tems:
Heater, for Unipotential Cathode:

Voltage (AC or OC}. . . . . . . . . . .. 4.2 volts
Current . . . . . . . . Lo 0.45 t 6% amp
Warm-up time (Averaqe) [ 11 sec

PEAK HEATER-CATHODE VOLTAGE.
Heater negative with respect tocathode . . 200 max. volts
Heater positive with resoect tocathode . .  200%max. volts

A Tre 4c component must not exceed 100 volts,

Electron Tube Division Harrison, N. J. 1-61
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Medium-Mu Twin Trlode
With Semiremote-Cutoff Characteristic .

9-PIN MINIATURE TYPE
For Equipment Having Series Heater-String Arrangement

The 4BC8 1sthe same asthe 6BC8 except forthe following items:

Heater, for Unipotential Cathodes:
Voltage (AC or DC). . . . . . . . .. .. 4.2 volts ‘
Current . . . . . . . . .. .. ... 0.616% amp
Warm-up time (Averane). . . . . . . . .. 11 sec

4BN6 )

Beam Tube

7-PIN MINIATURE TYPE
For Equipment Having Series Heater-String Arrangement

The 4BNG is the same as the 6BN6 except for the following 1tems:
Heater, for Unipotential Cathode:

Voltage (AC or DC). . . . . . . . .. L. 4.2 volts
Current . . . . . . . . ... 0.45 + 6% amp
Warm—up time (Averaqe) ....... R 11 sec

4BQ7-A

Al 1+ ) A - . R - - ] - .
meaium-iviu 1win iriode

9-PIN MINIATURE TYPE
For Equipment Having Series Heater-String Arrangement

The 4B8Q7-A 15 the same as the 6BQ7-A except for the following ‘

items:
Heater, for Unipotential Cathodes:

Voltage fACorOC}. . . .. .. .. ... 4.2 volts
Current . . . . . . . . . .. ... 0.6 + 6% amp
Warm-up time (Averaqe) B .. 11 sec

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @



4BQ7A

Medium-Mu Twin Triode

. 9-PIN MINIATURE TYPE
With Heater Having Controlled Warm-Up Time

The 4B8Q7A is the same as the 68074 except for the following items:
Heater Characteristics and Ratings (Design-Center Values):

Current . . . . . . . .. . ... 0.600 ¢+ 0.040 amp
Voltage (AC or DC) at heater

current = 0.600 . . . . . . . . 4.2 volts
Warm-up time (Average). . . . . . 11 sec

4BS8
-® —

edium-Mu Twin Triode
9-PIN MINIATURE TYPE
With Heater Having Contrgllfd_Warm-Up Time

The 43S8 is the same as the 6858 except for the following 1tems:
Heater Characteristics and Ratings (Design-Center Values):

Current . . . . . . . . . . . .. 0.600 + 0.040 amp
Voltage {AC or DC) at heater

current = 0.600 ., . . . . . .. 4.5 volts
Warm-up time {Average). . . . . . 11 sec

. 4BUS

B Sharp-Cutoff Twin Pentode

With Common Cathode, Grid No.l, & Grid No.2
9-PIN MINIATURE TYPE

. With Heater Having Controlled Warm-Up Time
The 4BUS is the same as the 6BUS except for the following items:
Heater Characteristics and Ratings (Design-Naximum Values):
Current . . . . . . . . . . ... 0.450 ¢+ 0.030 amp
Voltage lAC or DC) at heater
current = 0.450 . . . . . . . . 4.2 volts
‘ Warm-up tlme (Average). . . . . . 11 sec

(T2 RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62



4BZ6

Semiremote-Cutoff Pentode

7-PiN MINIATURE TYPE .
With Heater_[iaving Controlled v_larm-Up Time

The 4BZ6 isthe same as the 6BZ6 except for the following items:
Heater Characteristics and Ratings (Design-Maximum Values):

Current . . . . . . . . .. ... 0.450 ¢+ 0.030 amp
Voltage (AC or DC) at heater

current = 0,450 . . . . . . .. 4.2 volts
Warm-up time (Average). . . . . . 11 sec

4BZ7

Medium-Mu Twin Triode o

9~PIN MINIATURE TYPE
With Heater Having Controlled Warm-Up Time

The 4BZ7 1s the same as the 6827 except for the following items:
Heater Characteristics and Ratings (Design-Center Values):

Current . . . . . . . . ... .. 0.600 ¢+ 0.040 amp
Voltage (AC or DC) at heater

current = 0.600 . . . . . - 4.2 volts
Warm-up tlme (Average}. . . . . . 11 sec

4CB6

Sharp-Cutott Pentode
7-PIN MINIATURE TYPE .
With Heater_Having Cintroll_ed v_larm-Up Time

The 4CB6 is the same as the 6CB6 except for the following items:
Heater Characteristics and Ratmgs {Design-Center Values!:

Current . . 0.450 ¢ 0.030 amp

Voltage (AC or DC} at heater .
current = 0.450 . . . . NN 4.2 volts

Warm-up time (Average}. . . . . . 11 sec

Peak heater-cathode voltage:
Heater negative with

respect to cathode. . . . . . 3002 max. volts
Heater positive with
respect to cathode. . . . . . 200° max. volts ‘

2 The dc component must nol exceed 200 volts.

The dc component must nol exceed 100 volts.

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



4BS8

Medium-Mu Twin Triode

. 9-PIN MINIATURE TYPE

For Equipment Having Series Heater-String Arrangement

The 48S& isthe same asthe 6BS8 except forthe following items:
Heater, for Unipotential Cathodes:

Voltage (ACor DC). . . . . . o o & o o . 4.5 volts
Current . . . L L e e e e e e e 0.6 t+ 6% amp
. Warm-up time (Average). . . . . . . . . . 11 sec

4BU8

® Sharp-Cutoff Twin Pentode
With Common Cathode, Grid No.1, & Grid No.2

9-PIN MINIATURE TYPE
For Equipment Having Series Heater-String Arrangement

The 4BE8 1sthe same as the 6308 except for the following items:
Heater, for Unipotential Cathode:

Voltage (ACor DC). & v v v v v v v v W 4,2 volts
Current © L L . L Ll e e e e e e e 0.45 + 6% amp
Warm-us time (Average). . . . . . . . . . il sec

4BZ6

. Semiremote-Cutoff Pentode
7-PIN MINIATURE TYPE
For Equipment Having Seeri_es Heatgr—_s_tring Arrangement

The 4BZE 1sthe same asthe 0826 except for the following 1tems:
' Heater, for Uninotential Cathode:

Voltage (AC or DC). .« . . v v v v v o . 4.2 volts
@IFFEM 6 0 0 0 0 oo 00000000 G 0.45 + 6% amp
Warn—up time (Average). . . . . . . . .. 11 sec

m RADIO CORPORATION OF AMERICA DATA
Wl Electron Tube Division Harrison, N. J. 1-61



4BZ7

Medium-Mu Twin Triode
9-PIN MINIATURE TYPE .
For Equipment Having Series Heater-String Arrangement

The 48Z7 1sthe same asthe 6877 except forthe following items:
Heater, for Uniootential Cathodes:

Voltage (ACor DC). « . v v v v v v v v . 4.2 volts
Current . . . . . . . . .. e e e v oo 0.6 16% mp
Warm-up time {Average). . . . . . . . . 0 11 ec .

4CB6

Sharp-Cutoff Pentode i

7-PIN MINIATURE TYPE
For Equipment Havin_g Seriis Heater—§_tring Arrangement

The 4CBA 1s the same as the 6CHA except for the following items:
Heater, for Unipotential Cathode:

voltage (ACor DC). v . v v v v v v v . . 4.2 vol ts

Current + o . v v v v v s e e e e e C.45 + 6% ame

Warm-up time (Average). . . . . . . . . . 11 sec
PEAK HEATER-CATHODE VOLTAGE: R

Heater neqative with resnect to cathode . 300" max. volts

Heater positive with resnect to cathode .  200®max. volts

4CS6 @
Pentagrid Amplifier
7-PIN MINIATURE TYPE

The 4CS6 15 the same as the 6CSH except for the following items:
Heater, for Uninatential Cithode:

voltage (ACor OC). . . . . . ... ... 4.2 voits
Current . . . . . . . .. c e e e e e o 0.45 + 6% amp
Warm-up time (Average). . . . . . .. .. 11 sec

4 The ac component must not exceea 200 volts.
The dc componeni must nol exceed 100 volts.

RADIO CORPORATION Of AMERICA @

Electron Tube Division Harrison, N. J.



4CS56

i’t-aﬁ;ag rid Amplifier

. 7-PIN MINIATURE TYPE
With Heater Having C@tﬁro_ll_ed Warm-Up Time

The 4CS6 is the same as the 6CS6 except for the following items:
Heater Characteristics and Ratings (Design-Center Values):

Cur-ent . . . . . . . . . . ... 0.450 + 0.030 amp
Voliage (AC or DC) at heater

amperes = 0.450 . . . . L 4.2 volts
Warm-up time (Average). e 11 sec

4CY5

_. - —Sﬁﬁ;p:c‘utoff Tetrode

7-PIN MINIATURE TYPE
With Heater Having Controlled Warm-Up Time

The 4CY5 1s the same as the 6CY5 except for the following items:
Heater Characteristics and Ratings {Design-Naximum Values):

Current . . o o 0.30C0 ¢ 0.020 amp
Voltage (AC or DC) at heater

amperes = 0.300 . . . . . . .. 4.5 volts
Warm-up time (Average) R 11 sec

4DE6

@ Sharp-Cutoff Pentode
7-PIR MINIATURE TYPE

With Heater Having Controlled !arm-Up Time

The 4DE6 is the same as the 6DE6 except for the following 1tems:
Heater Cnaracteristics ard Ratings (Design-Naximum Values):

Current . . . . . L Lo 0.45C + 0.030 amp
Yoltage (AC or DC) at heater

amperes = 0,450 . . . . . . .. 4.2 volts
Warm-up time (Average) ..... . 11 sec

@ RADIO CORPORATION OF AMERICA DATA
\

Electron Tube Division Harrison, N. J. 5-62



4DT6

Sharp-Cutoff Pentode
With Two Independent Control Grids .

7-PIN MINIATURE TYPE
With Heater Having‘ Controlleﬁ !larm-Up Time

The 4DT6 is the same as the 6DT6 except for the following i1tems:
Heater Characteristics and Ratings (Design-Haximum Values):

Current . . . . . . . . . ... 0.450 ¢ 0.030 amp
Voltage (AC or DC) at heater

amperes = 0.450 . . . . . . . . 4.2 volts
Warm-up time (Average). . . . . . 11 sec

ADT6A o

Sharp Cutoff Pentode
With Two Independent Control Grids

7-PIN MINIATURE TYPE
With Heater Having Controlled Warm-Up Time

The 4DT6A is the same as the 60T6A except for the following i1tems:
Heater Characteristics and Ratings (Design-Naximum Values):

Current . . . . . . . .« . . ... 0.450 ¢ 0.030 amp
Voltage (AC or DC) at heater

amperes = 0.450 . . . . . . . . 4.2 volts
Warm-up time (Average). . . . . . 11 sec

4EH7 ®

Semiremote-Cutoff Pentode

9-PIN MINIATURE TYPE ‘

The 4EH7 is the same as the 6EH7 except for the following items:
Heater Characteristics and Ratings (Design-Center Values):

Current . « . . . . .« . ... 0.450 t 0.030 amp
Voltage (AC or DC) at heater
amperes = 0.450 . . . . . . .. 4.4 volts

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



4EJ7
Sharp-Cutoff Pentode

9-PIN MINIATURE TYPE

The gEJ7 1s the same as the 6EJ7 except for the following items:
Peater Characteristics and Ratings (Design-Center Values):

Current . . . . . . . . . ... ... 0.450 + 0.030 amp
Vol tage (AC or DC) at heater amperes
=0.450 . . . . . .. 5 0abaoo0 o 4.4 volts

4ES8
. Variable-Mu Twin Triode

9-PIN MINIATURE TYPE
With Heater Having Controlled Warm-Up Time

The 4ES8 1s the same as the CES8 except forthe following 1tems:
Heater Characteristics and Ratings (Design-Center Values):

Current . . . . . . .. .. . 0.600 1+ 0.040 amp
VoHage (AC or DC) at he ater amperes

=0.€00. . .. . .. . . 4 volts
\har’n—Jp tvme (Average). . . . . . .. 11 sec

4EW6

= —_— ————

Sharp- Cutoff Pentode

. 7-PIN MINIATURE TYPE

With Heater ﬂaving Control |ed_ w_arm—Up Time

The 4EW6 15 the same as the GEW6 except for the following items:
Heater Characteristics and Ratings (Design-Naximum Values):

Current . . . . . . . . . ... .. . 0.600 + 0.040 amp

. Vo'tage {AC or DC) at heater amperes
=0.600. ... ..... L. 4.2 volts
Warmeup time (Average). . . . . . . o 11 sec

M RADIO CORPORATION OF AMERICA DATA
Efectron” Tube Division Harrison, N. J. 5-62






4DE6

Sharp-Cutoff Pentode
‘ 7-PIN MINIATURE TYPE
For Equipment Having Series Heater-String Arrangement

The 4DT6 15 the same asthe 6DT6 except for the follewing items:
Heater, for Unipotential Cathode:

voltage (AC or OC). . . . . . . . .. 4.2 volts
Currert . . . . . . . o e e e e 0.45 t 6% amp
‘ Warm-up time (Average). . . . . . o o 11 sec

4DT6

' Sharp-Cutoff Pentode
With Two Independent Control Grids

7-PIN MINIATURE TYPE
For Equipment Having Series Heater-String Arrangement

The 4DT6 1s the same as the €0T6 except for the following i1tems:
Heater, for Unipotential Cathode:

Voltage (AC or DC). . . . . . . . .. 4.2 volts
Current . . . . . . . . o e e 0.4% + 6% amp
Warn—up time (Average}. . . . . . . . 11 sec

4DT6-A

J Sharp-Cutoff Pentode
With Two Independent Control Grids

7-PIN MINIATURE TYPE
For Equipment Having Series Heater-String Arrangement

The yDT6-A 1s the same as the 6DT6-A except for the following

items.
Heater, for Unipotential Cathode:
Valtage (AC or DC). . . . . . . . .. 4.2 volts
Current . . .« v v e e e e e e e e 0.45 1 6% amp
. Warm-up time (Average). . . . . . . . 11 sec

@ RADIO CORPORATION OF AMERICA DATA

Electron Tube Division Harrison, N. J. 1-61



AEW6

_Sha‘rp-?ut'oﬂ Pentode

7-PIN MINTATURE TYPE
For Equipment HavinLSeries Heater-_string Arrangement

The 4EW6 isthe same as the 6EW6 except for the following items:
Heater, for Unipotential Cathode:
Voltage (ACor OC). . . . . . .. .. 4.2 volts
Current . . . . . . . . . ... ... 0.6 + 6% amp
Warm-up time (Average). . . . . . . R 11 sec

q ® o o

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J,



5CG8

Mediun{-Mu Triode-_—
C ) Sharp-Cutoff Pentode

9-PIN MINIATURE TYPE
For Equipment Having Series Heater-String Arrangement

The 5CGB 1s the same as the 6CG8-4 except for the following
items:
‘ Heater, for Unipotential Cathode:

Voltage (AC or DC}. . . . . . . . . . .. 4.7 volts
Current . . . . . . .. Lo 0.6 ¢ 6% amp

e 5CL8-A

Medium-Mu Triode—
Sharp-Cutoff Tetrode

9-PIN MINIATURE TYPE
For Equipment Having Series Heater-String Arrangement

The 5CL8-A is the same as the 6CL8-A except for the following

items.

Heate~, for Unipotential Cathodes:
Voliage (AC or OC). . . . . . . . .. .. 4.7 volts
Current . . . . . . . . . Lo 0.6 + 6% amp

b 5CM8

- High-Mu Triode—
Sharp-Cutoff Pentode

. 9-PIN MINIATURE TYPE

For Equipment Having Series Heater-String Arrangement

The 5CN8 1s the same as the 6CN8 except for the following items:

Heater, for Unipotential Cathodes:
Valtage (ACor OC). . . . . . . . . . .. voits

4.7
' Current . . . . . L. .o e e e 0.6 + 6% amp

¥\ RADIO CORPORATION OF AMERICA DATA
g/ FElectron Tube Division Harrison, N. J. 1-61



5CQ8

"_AXEmIAUATEde:
Sharp-Cutoff Tetrode &

9-PIN MINIATURE TYPE
For Equipment Having Series Heater-String Arrangement

The 5C08 is the same as the 6CQ8 except for the following items:

Heater, for Unipotential Cathodes:
Voltage (AC or OC}. . . . . . .. .. .. 4.7 volts .
Current . . . . . . . .. ... ... 0.6 ¢+ 6% amp

5CZ5

Beam Power Tube

o

9-PIN MINIATURE TYPE
For Equipment Having Series Heater-String Arrangement

The 5CZ5 15 the same as the 6CZ5 except for the following items:

Heater, for Unipotential Cathode:
Voltage (AC or DC). . . . . . . . . . .. 4.7 volts
Current . . . . . . . . ..., 0.6 + 6% amp

5EW6

Sharp-Cutoff Pentode ‘

7-PIN MINIATURE TYPE
For Equipment Having Series Heater-String 'Arrangement

The 5EWG 15 the same as the 6EW6 except for the following items:
Heater, for Unipotential Cathode:

Voltage (ACor DC). . . . . . . . .. .. 5.6 volts '
Current . . . . . . . ... 0.45 + 6% amp
Warm-up time (Average). . . . . . . . .. 11 sec

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @



7094

!

g
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T20
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7094

THE REFERENCE AXIS Y-Y' {SDEFINED AS THE AXIS OF THE BASE
PIN GAUGE DESCRIBED IN NOTE I:

NOTE I: ANGULAR VARIATIONS BETWEEN PINS AND VARIATION .
IN PIN-CIRCLE DIAMETER ARE HELD TO TOLERANCES SUCH THAT
PINS WILL ENTER TO A DISTANCE OF 0.375" A FLAT-PLATE
BASE-PIN GAUGE HAVING S1X HOLES 0.0800° t 0.0005" AND ONE
HOLE 0.1450" & 0.0005" ARRANGED ON A 1.0000" % 0.0005"
DIAMETER CIRCLE AT SPECIFIED ANGLES WITH TOLERANCE OF + 5
FOR EACH ANGLE. GAUGE IS ALSO PROVIOED WITH A HOLE 0.500"
+ 0.010" CONCENTRIC WITHPIN CIRCLE WHOSE CENTER IS ON THE
AXIS Y=YV,

NOTE 2: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE
WHICH PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS.

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.
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RATING CHART |
Class C Telephony Service
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7094

AVERAGE CONSTANT-CURRENT CHARACTERISTICS

E£=6.3VOLTS I
GRID-No.2 VOLTS=400 |- i
T,=PLATE AMPERES
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Ic,=GRID-Na2 AMPERES
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7094

TYPICAL PLATE CHARACTERISTICS

Triode Connection

[elel 4}

SIH0A 31vid

00zt [elele]} o0

Ef=6‘3 VOLTS

GRID No.2 CONNECTED TO GRIO No.l .

PLATE AMPERES

92CM-11045RI

&

RADIO CORPORATION OF AMERICA

Harrison, N. J.

Electron Tube Division
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TYPICAL CHARACTERISTICS

Triode Connection

12§t
i

o
®
T

|| £4=6.3 voLTS |
[/ GRID No.2 CONNECTED TO GRID No.! |

EC|= GRID-No. | VOLTS
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SSEE R it
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PLATE VOLTS
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6922

Medlum Mu Twm Trlode

9-PIN MINIATURE TYPE
GENERAL DATA

Electricai:

Heater Characteristics and Ratmgs (Design-Center Values):
Voltage {AC or DC). . . . . . 6.3+ 0.6 volts
Current at heater volts = 6.3 5 ... 0,300 amn
Peak heater- cathode voltage (E,-ch unit}):

Heater negative with

respect to cathode. . . . . L L. 610 max. volts
Herter positive with
respect to cathode. . . . o a o 1720 max. volts

Direct Interelectrode (‘amc'tancns 2
Un1t No.1 Un:t ¥o.2

Grid to rlate . . . . . . . .. 1.4 1.4 upf
Grid to cathode, internal
shield, and heater. . . . . . 3.1 3.1 i
Plate to cathode, interral
shield, and heater. . . . . . 1.75 1.65 uuf
Heater to cathode . . . . . . . 2.6 2.7 et
Characteristics, Class A Amplifier (Each Unit):b
Plate Supoly Voltage. . . . . . . . . . . 100 90 volts
Grid Supply Voltage . . . . . . . . . .. 9 0 volts
Cathode Resistor. . . . . . . . . . . . . 68 120 ohms
Amplification Factor. © 0 0oo aa s -
Transconductance. . . . . . . . . . . . . 12500 11500 pumhos
Plate Current . . . . . . . . . . . ... i5 12 ma
Mechanical:
Operating Position. . . . . . . . . . .. . . . Any
Type of Cathodes. . . . . . . . . . . .. (oa'ed Umpotentlal
Maxinum Overall length. . . . . . . . . . .. . .. . 2-3/16"
Maximum Scated Length . . . 11508
Length, Base Seat toBulb'Iop (Fxcludmg tm) . 1-9/16" 4 3/32"
Diameter. . . ... 0.750" to 0.875%"
Dimensional Outlme . . . . .+ . . .. . See General Section
Bulbh. . . . . . .. . . T6-1/2
Base. . . . . . .. Small Button Noval 9- Pin (JFDFC No.E9-1)
Basing Desngnatnon for BOTTOM VIEW. . . . Lo 9Ad
Pin 1 - Plate of Pin € - Plate of
Unit No.2 Unit No.1
Pin 2-Grid of Pin 7-Grid of
Unit No.2 Unit No.1
Fin 3 -Cathode of Pin 8 - Cathode of
Unit No.2 Unit No.1
Pin 4 - Heater Pin 9 - Internal
Pin 5 - Heater Shield

@ RAD!O CORPORATION OF AMERICA DATA

Electron Tube Division Harrison, N. ). 5-62



6922

AMPLIFIER — Class A
Values are for Each Unit
Maximum Ratings, Design-Center Values:

PLATE VOLTAGE:
With plate dissipation = 0.8 watt

or greater. . . .. . . 220 max. volts
With plate dnssnpatlon Iess than
0.8 watt. . . RN .. . . . 250 max. volts
With plate ma. -0 . e . . . . . . . .. 400 max. volts
With cathode ma. - 0. . . . . . . .. .. 550 max. volts
GR!ID VOLTAGE :
Negative-bias value . . . . . . . . . . . 100 max. volts
Peak-negative value. . . . . . . . . . . 200 max. volts
CATHODE CURRENT:
Peak¢ . . . 100 max. ma
Average................. 20 max. ma
GRID INPUT. . . . e e e e e o o v o . . 0.03 max. watt
PLATE DISSIPATION:
Either plate. . . . ... 1.5 max. watts
Both plates (Both umts operatlng) R 2 max. watts
BULB TEMPERATURE (At hottest
point on bulb surface). . . . . . .. . . 170 max. oC

Maximum Circuit Values:

Grid-Circuit Resistance:
For fixed-bias operation. . . . . Permitted only when plate
ma. < 5
For cathode-bias operation. . . . . . . . 1 max. megohm

% without externa) shield.

Operation under conditions )listed inleft-hand column is recommended be-
cause of the smal! spread in characteristics.

Pulse duration (microseconds) = 200 max., duty factor = 0.10 max.

o

SPECIAL RATINGS & PERFORMANCE DATA
Shock Rating:
Impact Acceleration . . . . . . . . . . . . 500 max. g

This test is performed on a sample iot of tubes from each
production run to determine ability of tube to withstand the
specified impact acceleration. Tubes are held rigid in four
different positions in a Navy Type, High-impact (Flyweight)
Shock Machine and are subjected to 5 blows at a hammer angle
of 30°.

Fatigue Rating:
Vibrational Acceleration. . . . . . . . .. 2.5 max. g

This test is performed on a sample lot of tubes to deter-
mine ability of tube to withstand the specified vibrational
acceleration. Tubes are rigidty mounted and are subjected

for 32 hours to 2.5-g vibrational acceleration at 50 cycles
per second in each of three directions.

RADIO CORPORATION Of AMERICA @

Electron Tube Division Harrison, N. J.



6939

'ITwin Power Pentode

9-PIN MINIATURE TYPE
INTERNALLY NEUTRALIZED FOR PUSH-PULL AMPLIFIER SERVICE

14 WATTS CW INPUT ((CAS) UP TO 500 Mc
For Communications Equipment Operating at Fre-
guencies up to 500 Mc as a Push-Pull RF-Power-
Amplifier or as a Frequency-Multiplier Tube

GENERAL DATA
. Electrical:

Heater, for Unipotential Cathode:

Heater arrangement Series Parallel

Yoltage (AC or OC). . . . . . 12.6 + 10% 6.3 t+ 10% volts

Current . . . . . . . . . .. 0.3 0.6 amp
Transconductance {Each Unit)

for dz plate volts = 150, dc

grid-No.2 volts = 150, and

dc platema. =25 . . . . . . . ... 10500 umhos
Mu-Factor, Grid No.2 to Grid

No.1 (Each Unit) for dc plate

volts = 150, dc grid No.2 volts

= 150, and dc plate ma. = 25. . . . . 31
Direct Interelectrode Capacitances

{Approx., Each Unit):4

Grid No.1 to plate. . . . . . . . .. 0.15 uuf

Grid No.1 to cathode & grid

No.3, grid No.2, and heater. . . . . 6.4 upf
Plate to cathode & grid hc.3,
grid No.2, and heater . . . . . . . 1.6 wuuf

Mechanical:
Cperating Position. . . . . . . . . . . . . .. ... .. Any
Maximum Overall Length. . . . . . . . . . . . . ... 2-5/8"
Maximum Seated Length . . . . . . . . . . . . ... 2-3/8"
Length, Base Seat to Bulb Top (Excluding tip). . . 2" & 3/32"
Diameter. . . . . . . . . ... oL 0.750" to 0.875"
Dimenzional Qutline . . . . . . . . . . . See General Section
Bulb., . . . . e e e e e e T6-1/2
Base. . . . . . ... Smal}-Button Noval 9-Pin (JEDEC No.E9-1)

Basing Designation for BOTTOM VIEW. . . . . . . . . . . OHL

Pin 1 -Grid No.1 Pin 5 -Heater

of Unit No.2 Pin 5 -Plate of
Unit No.2

Pin 2 -Cathode,

Grid No.3
Pir. 3-Grid No.1

of Unit No.1

Pir 4 —Heater

Pin 8 - Plate of
Unit No

Pin 7 -Grid No.2

ok
Pin 9 —Heater Tap

@) RADIO CORPORATION Of AMERICA DA,

Electron Tube Division Harrison, N. ). 10-60



6939

PUSH-PULL RF POWER AMPL!FIER & OSCILLATOR — Class CTelegraphy®

nd

al
PUSH-PULL RF POWER AMPLIFIER — Class C FM Telephony
Values are on a per-tube basis unless otherwise specified

Maximum Ratings, Absolute-Maximum Values:

DC PLATE VOLTAGE. . . . . . . .

DC GRID-No.2 (SCREEN-GRID)

VOLTAGE . . . . . . . . ...

DC GRiD-No.1 {CONTROL-GRID)

VOLTAGE . . . . . . . .. ..
DC PLATE CURRENT. . . . . . . .
DC GRID-No.1 CURRENT. . . . . .
DC CATHODE CURRENT. . . . . . .
PLATE INPUT . . . . . . . . . .
GRID-No.2 INPUT . . . . . . ..
GRID-No.1 INPUT . . . . . . ..
PLATE DISSIPATION . . . . . . .

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with

respect to cathode. . . . .

Heater positive with

respect to cathode. . . . .

BULB TEMPERATURE {At hottest

point on bulb surface). . . .

Typical Operation:

DC Plate Voltage. . . . . . . .
DC Grid-No.2 Voltage. . . . . .
DC Grid-No.1 Voltage. . . . . .

From grid resistor for

each grid No.1 of . . . . .

Peak-to-Peak RF

Grid-No.1 Voltage . . . . . .
DC Plate Current. . . . . . . .

DC Grid-No.1 Current. . . . . .

Driver Power Output

(Approx.) . . . . . . . ...

Useful PoweI Output

(Approx.)®. . . . . . . ...

Up to 500 Hc
ces* 1cast
250 max. 250 max.
200 max 200 max.
~100 max. -100 max
90 max. 100 max
6 max. 8 max
100 max 120 max
12 max 14 max
3 max. .5 max
0.2 max. 0.24 max
6 max 7.5 max.
100 max. 100 max
100 max. 100 max
225 max. 225 max
At 500 Kc
180 200
180 200
-20 -20
27000 27000
50 50
59) 60
12.5 14
1.5 1.5
1.2 1.2
5 6

volts
volts
volts
ma

ma

ma
watts
watts
watt
watts
volts
volts

CE

volts
volts
volts

ohms

volts
ma

ma
watts

watts

RADIO CORPORATION OF AMERICA

Electron Tube Division

Hareison, N. J.
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PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for use
with a maximum modulation factor of 1

Values are on a per-tube bas:s

Maximum Ratings, Absolute-Maximum Values:

Up to 500 Hc
ces* 1cast
DC PLATE VOLTAGE. . 200 max. 200 max. volts
. DC GRID-No.2 (SCREEN—GRID)
VOLTAGE . . a 200 max. 200 max. volts
DC GRID-No. 1 (CONTROL—GRID)
VOLTAGE . . . . . . a -100 max. -100 max. volts
DC PLATE CURRENT. . . . 64 max., 80 max. ma
DC GRID-No.1 CURRENT. . 6 max. 8 max., ma
DC CATHCDE CURRENT. 80 max. 96 max. ma
. PLATE INPUT . 8 max. 1C max. watts
GRID-No.2 INPUT . 2 max. 2.2 max. watts
GRID-No.1 INPUT . 0.2 max. 0. 24 max. watt
PLATE DiSSIPATION . . . 4 max. 5 max. watts
PEAK HEATER-CATHODE VOLTAG[
Heater nejative with
resvect to cathode. 100 max.  10C max. volts
Heater positive with
respect to cathode. . . . 100 max. 100 max. volts
BULB TEMPERATURE (At hottest
point on bulb surface). 225 max. 225 max. CC
Typical Operation:
At 500 Nc
DC Plate Voltage. 180 180 volts
DC Gria-No.2 Vol tage. 180 180 volts
DC Grid—No.1 Vol tage. -20 -20 volts
From grid resistor for
each grid No.1 of . 68000 27000 ohms
Peak-tc—-Peak RF
. Grid-No.1 Voltage . 45 50 volts
DC Plaie Current. R 40 55 ma
DC Grid-No.2 Current. . 9.5 :2.5 ma
DC Grid-No.1 Current. 0.6 1.5 ma
Driver Power Qutiput
(Approx.) . . . . . 1 1.2 watts
Usefu) PoweI OQutput
‘ (Approx.)®. . . . . 3.5 5 watts
FREQUENCY TRIPLER — Class C
Values are con a per-tube basis
Maximum Ratings, Absolute-Yaximum Values:
Up to 500 K¢
' ces* 1cast
DC PLATE VOLTAGE. . . . 250 max. 250 max. volts
"Ye2) RADIO CORPORATION OF AMERICA DATA 2
Electron Tube Division Harrison, N. J. 10-60



6939

ces* 1cast
DC GRID-No.2 (SCREEN-GRID)

VOLTAGE . . . 200 max. 200 max. volts
DC GRID-No. 1 (CONTROL GRID)

VOLTAGE . . . . . . -100 max. -100 max. volts
DC PLATE CURRENT. N 60 max. 80 max. ma
OC GRID-No.1 CURRENT. . . . . . 6 max. 8 max. ma
DC CATHODE CURRENT. . . . . . . 70 max. 80 max. ma
PLATE INPUT . . . . . . . ... 8 max. 10 max. watts
GRID-No.2 INPUT . . . . . . . . 3 max. 3.5 max. watts
GRID-No.1 INPUT . . . . . . . . 0.2 max. 0.24 max. watt
PLATE DISSIPATION . . . . 6 max. 7.5 max. watts
PEAK HEATER-CATHODE VOlTAGE

Heater negative with

respect to cathode. . . . . 100 max. 100 max. volts
Heater positive with
respect to cathode. . . . . 100 max. 100 max. voits
BULB TEMPERATURE (At hottest

point on bulb surface}. . . . 225 max. 225 max. oC

Typical Operation:

e P ° Up to 500 Mc

OC Plate Voltage. . . 180 200 volts
DC Grid-No.2 Voltage (Approx ) 180 190 volts

Through resistor of . . 1200 1200 ohms
OC Grid-No.1 Voltage. . . . . . -74 -74 volts

From grid resistor for

each grid No.1 of . . . . . 82000 82000 ohms
Peak-to-Peak RF

Grid-No.1 Voltage . . . . . . 165 165 volts
OC Plate Current. . . . . . . . 40 46 ma
OC Grid-No.2 Current. . . . . . 9.7 11 ma
DC Grid-No.1 Current. . . . . . 1.8 1.8 ma
Criver Power Qutput

{Approx.} . . e e 1.1 1.1 watts
Useful Power 0utput

(Approx. )¢, . e 1.8 2.2 watts

4 without external shield.
.

Key-down conditions per tube without amplitude modulation., Amplitude
modulation essentially ne%atlve may be used if Lhe positive peak of
the aunro-frequency envelope does not exceed 115% of the carrier
conditions,

* Contiruous Commercial Service.
t Intermitient Commercial and Amateur Service.
Tnis value of usefu) power is measured at load of output clrcuit,

OPERATING CONSIOERATIONS

Shielding of the 6939 in "straight-through” rf-amplifier
service may be required for stable operation. To minimize
external feedback from the plate to grid No.l, a grounded
shield crossing the terminal end of the tube socket through
the space between pins 4 and 5 and the space between pins |
and 9, is generally adequate for this purpose.

RADIO CORPORATION OF AMERICA @

Electron Tube Oivisign Harrison, N. J.
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The heater may be effectively bypassed by grcunding one
heater pin at the tube socket and bypassing the other heater
pin to ground with a low inductance capacitor. If further
isotation of the ungrounded heater pin is required a suitable
rf choke followed by another low inductance bypass capacitor,
is recommended.

The cathode of the 6939 should be grounded by means of
t he shortest possible connection to reduce the effect of
cathode-1ead inductance.

The «f impedance between grid No.2 and the cathode must
be kept 1ow, usuvally by means of a suitable bypass capacitor.
In telephony service when grid No.2 is modulated, a smaller
bypass capacitor than is used for telegraphy service may be
requirec¢ in order to avoid excessive af bypassiﬁg. However,
if the capacitance value is too small, rf feedback may occur
between plate and grid No.|, depending on the circuit layout,
operating frequency, and power gainofthe stage. AF bypassing
difficulties can usually be eliminated if the grid-No.2
bypass capacitor is replaced by a series-resonant circuit
which is tuned to resonate at the operating frequency. This
circuit presents a high impadance to audio frequencies but a
very low impedance to its resonant frequency.

To prevent generation of parasitic oscillations, it is
recommended that a 100-ohm resistor be connected in series
with grid No.2 as close to the socket as possible.

{9\ RADIO CORPORATION OF AMERICA OIS B
¥/ Electron Tube Division Harrison, N. J. 10250
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AVERAGE CHARACTERISTICS

[ Ef=6.3 VOLTS
PARALLEL HEATER
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AVERAGE CHARACTERISTICS
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AVERAGE CHARACTER|ST|CS
Each Unit

[E¢=6.3VOLTS
PARALLEL HEATER ARRANGEMENT.
< RID N2 2 VOLTS =180
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AVERAGE CHARACTERISTICS
o Egch Unit
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AVERAGE CONSTANT- CURRENT CHARACTERISTICS
Each Unit
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS
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6973
BEAM POWER TUBE

9-PIN M!INIATURE TYPE
For high-judelity audio-amplifier anplications

GENERAL DATA

Electrical:
Heater, for Umpotentml Cathode:

Voltage ..... P 6.3 . .. .. . ac or dc volts

Current. . . . . . 0.45 . . . . .. P amp
Direct Interelectrode Capacitances:®

Grid No.1 to plate . . . L 0.7 max. ppf

Grid No.1 to cathode & gr. id No. 3

grid No.2, and heater. . . . . . . .. 8 ppf
Plate to cathode & grid VNo. 3
grid No.2 and heater . . . . . . . . . 8.5 puf

Characteristics, Class AI Amplifier:
Plate Voltage. . . a0 oo o 250 volts
Grid-No.2 (Screen—Gmd) Voltaqe o 250 volts
Grid-No.1 (Control-Grid) \oltage o -15 volts
Plate Resistance (Approx.} . . .. . . . 73000 ohms
Transconductance . . . C. ... ... 4800 pmhos
Plate Current. . . . . . . ... .. 46 ma
Grid-No.2 Current. . . e 3.5 ma
Grid-No.1 Voltage (Approx ) for

plate current of 100 wa. . . . . . . . . ~-40 volts
Mechanical :
Operating Position . . . . . .. Any
Maximum Overall Length . . 2-5/8"
Max imum Seated Length. . . 2-3/8"
Length, Base Seat to Bulb Top (Excluqu tup) 2" + 3/32"
Maximum Diameter . . . . . . . . . . . . . . ..., 7/8"
Dimensional Qutline. . . . . . . . . .. S‘ee General Section
Bulb . . . . ... .. T6-1/2
Base . . . . . . . Smali-Button Noval 9-Pin (JETEC No.E9-1)

Basing Designation for BOTTOM VIEW . . . . . . 9EU)

Pin 1-Grid No.2 SCING Pin 6-Grid No.1

Pin 2 - No Connection = Pin 7-Grid No.3,

Pin 3-Grid No.1 e Cathode

Pin 4 - Heater OVUIGRD & Pin 8-Grid No.2

Pin 5- Heater (N Pin 9 -Plate

U 9
PUSH-PULL AF POWER AMPLIFIER ~— Class AB

Maximum Ratings, Design-Center Values:
PLATE VOLTAGE. . . . . . . . . . .... . 400 max. volts
GRID-No.2 {SCREEN-GRID) VOLTAGE. . . . . . 300 max. volts
GRID-No.2 INPUT. . . . . . . . 5 00 9 g 2 max. watts
PLATE DISSIPATION. . . . . . . . . . . .. 12 max. watts|
O: See next page.
8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1
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6973
BEAM POWER TUBE

PEAK HFATER-CATHODE. VOLTAGE :
lteater negative with

respect to cathone . . . . . . . . . . . 200 max. volts
Heater positive with N
respect to cathode . . ... . 2007 max. volts
BULB TEMPFRATURE (At hot test ponn'
on bulb surface) . . . Lo .. 250 max. (|

Typical Operation with Fixed Bias:
Values are for 2 tubes

Plate Voltage. . . . . . . . . . .. 256 350 400 vwvalts)
Grid-Ne.2 Voltage. . . . 250 280 290 volts
Grid-No.1 (Contrnl-Grid] Vo\tage’ .o-1% =22 =25 volts
Peak AF Grid-No.l-to-Grid-No.1

Voltage. . . . R 30 44 50 wvolts|
Zero-Signal Plate Corrent. . . . . . 92 58 50 ma
Max.-Signal Plate Current. . . . . . 105 106 107 ma
Zero-Signal Grid-ho.2 Current. . . . 7 3.5 2.5 ma
Max.~Signal Grid-No.2 Current. . . . 1€ 14 13.7 ma
Effective Load Resistance (Plate

to plate}. . . . .. . . . 8000 7500 8000 ohms|
Total Harmonic Dlstortlon P 2 1.5 2 %
Max.~Signal Power Qutput . . . . . . 12.5 20 24 watts

Typical Operation with Cathode Bias:

Values are for 2 tubes

Plate-Supply Voltage . . . . . . . . . . 3200 310 volts
Grid-No.2 Supply Voltage . . . . . . . . 300 310 volts
Cathode Resistor . . . 230 270 ohms
Peak AF Grid-No.1-to- Grid- No.1 Voltage . 48 55  wvolts
Zero-Signal Plate Current. . . . 80 77 ma
Max.-Signal Plate Current. . . . . . . . 96 92 ma|
Zero-Signal Grid-No.2 Current. . . . . . 6 5 ma
Max.-Signal Grid-No.2 Current. . . . . . 14 14 ma
Effective Load Resistance (Plate

to plate}. . . .. . . . .. 5500 6000 ohms|
Total Harmonic letorhon PN 2 4 %
Max.-Signal Power Output . . . . . RN 15 17 watts]

Maximum Circuit Values:

Grid-No.1-Circuit Resistance:®
For fixed-bias operation . . . . . . . . 0.5 max. megohm
For cathode~bias operation . . . . . . . 1 max. megohm|

PUSH-PULL AF POWER AMPLIFIER — Class AB,
Grid No.2 of each tube connected to tap on
plate winding of output transformer
Maximum Ratings, Design-Center Values:
PLATE AND GRID-No.2 (SCRECEN-GRID)
SUPPLY VOLTAGE . . . . . . . . . . .. . 375 max. volts|

o.‘..: See next page.
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6973
BEAM POWER TUBE

GRID-Nc.2 iNPUT. . . . . . . . . ... .. 1.75 max. watts
PLATE CISSIPATION. . . . o 00000 g 12 max. watts
PEAK HEATER-CATHODE VOLTAGE -

Heater negative with

respect to cathode . . . . . . .. L. 200 max. volts
Heater positive with
respect to cathode . . . R 2004 max. volts
BULB TEMPERATURE (At hottest po-nt
on bulb surface) . . ... . 250 max. ¢

Typical Operation:
Values are for 2 tubes

Fixed (athode

Bras Bias

Plate-Supply Voltage . . . . . . . .. 375 270 volts
Grid-Ho.2 Supply Voltage . . .. . %  volts|
Grid-ho.1 {Control-Grid) \mlt?qe .. =335 - volts|
Cathode Resistor . . . . - 355 ohms
Peak AF Grid-No.1- to—Grnd No 1

Voltage. . . e 57 62 volts|
Zero-3ignal Cathode Current. L 62 74 ma
Max.-3ignal Cathode Curremt. . . . . . 95 84 ma
Effective Load Resistance (Plate

to plate). . . . ..« . . . 12500 13000 ohms
Total Harmonnc Dlstortlon e e e 1.5 1.2 %
Max.-Signal Power Qutput . . . . . . . 18.5 15 watts
Maximum Circuit Values:
Grid-Nc.1-Circuit Resistance:®

for fixed-bias operation . . . . . . . . 0.5 max. megohm

For cathode-bias operation . . . . . . . 1 max. megohm
O Without external shield.
: The dc component must not ecceed 100 volts.

The type of input coupling network used should not introduce too much
resistance in the grid~Ng.1 circuit. Transformer- or impedance-
coupling devices are recommended.

Obtained from taps on the primary winding of the output transformer.
The taps are tocated oneach side of the center tap (8+) so as to apply
S0 per cent of the plate signal voltage togrid No.2 of each output tube.
Obtained from taps on the pr:mary winding of the output transformer.
The taps are located on each side of thecenter tap (B+) so asto supply
43 per cent of the plate signal voltage togrid No.Z of each output tubel

*

*

|

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2
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6973
AVERAGE PLATE CHARACTERISTICS
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AVERAGE CHARACTERISTICS
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604 /7014

Full-Wave Gas and Mercury-Vapor

Rectifier
GENERAL DATA
Electrieal:?
Filament, Coated:
Voltage (AC). . . . . . . . . .. ... 2.5 volts
Current at 2.5 volts. . . . . . . . .. 11.5+ 1.0 amp
Minimum heating time prior
to tube conduction. . . . . . . . . . 15 sec
Typical Anode Starting Voltage. . . . . . 10 volts
Peak Tube Voltage Drop at
anode amperes = 5 . . . . . . . . . . . 10 volts
Mechanical:
Operating Position. . . . . . . . . ... Vertical, base down
Maximum Overall Length. . . . . . . . . . . . . . .. 7-1/2"
Maximum Diameter. . . . . . . . . . . . . .. ... 2-1/16"
Weight (Approx.). . . . . . . . . . . ... 5 oz
Bl a 6 a2 0 0 0 0 6 a a6 0oaooo0a0o0o0000o00ado0 T16
Socket. . . . . . . ... Super-Jumbo 4-Contact
Base. - . . . . . . ... Med ium-Metal-Shell Super-Jumbo 4-Pin
(JEDEC No.A4- 81)
Basing Designation for BOTTOM VIEW. . . . . . . . . . .
@) ®
Pin 1 - Anode No.2 Pin 3-Filament
Pin 2-Filament Pin 4 - Anode No.1
s Y0
Thermal:
Type of Cooling . . . . . . . . . .+ o o o o o .. Convection

Temperature Rise of Condensed Mercury to Equilibrium
Above Ambient Temperature (Approx.):
No 10ad &« o v v v e e e e e e e 18 oc
Full doad . v . v v v v v v v o e e 28 O¢

FULL-WAVE RECTIFIER?
Maximum and Minimum Ratings, Absolute-Naximum Values:
For power-supply frequency of 6o cps

PEAK INVERSE ANODE VOLTAGE. . . . . . . . 900 max.. volts
ANODE CURRENT {(Each Anode):
Peak. . . . . . . . . oo oo 10 max. amp
Averageb. . . . .. ..o 2.5 max. amp
Fault . . . v . . v v o e e e 150 max. amp
CONDENSED-MERCURY TEMPERATURE RANGE
(Operating)C. . . . . . . . ... ... 0 to +90 oc

@ RADIO CORPORATION OF AMERICA DATA

Electron Tube Division Harrison, N. J 5-62



604 /7014

8 With circuit returns to filament-transformer center-tap.

Averaged over any interval of 5 seconds maximum.
€ ror longest 1ife, the operating congensed-mercury temperature range afler '

warm-up shoulg be kept _between +u0% and +90° C whiich corresponds approxi-
mately to +15° to +65° C ambient.

e

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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Half-Wave Mercury-Vapor Rectifier

GENERAL DATA
Electrical:?®
Filament, Coated:

Voltage (AC). . . . . . . . . . .. .. ... 2.5 volts
Current at 2.5 volts. . . . . . . . . .. .. 7+1 amp

Minimum heating time prior
tc tube conduction. . . . . . . . . .. .. 20 sec
Typical Anode Starting Voltage. . . . . . . .. 13 volts
Peak Tute Voltage Drop at anode amperes = 8 . 12 volts

Mechanical:
Operating Position. . . . . . . . .. .. Vertical, base down
Maximum Overall Length. . . . . . . . . . ... ... 6-3/8"
Maximum Ciameter. . . . . . . . . . . . . . .. ... 2-1/16"
Welgh.t {Approx.}. . . . . . . L L. 4 oz
........................... ST16
Cap .................. Medium (JEDEC No.C1-5}
Socket. . . . . . . Lo Small 4-Contact
Base. . . . . . . . . ... Medium-Shell Small 4-Pin
with Bayonet (JEDEC No.A4-10)
Basing Designation for BOTTOM VIEW. . . . . . . . . .. 4AU
n

Pin 1 -Filament
Pin 2 -Filament
Pin 3-Filament

Pin 4 —Filament
Cap - Anode

Theermal s

Type of Cooling . . . . . . . . . . ... ... . .Convection
Temperature Rise of Condensed Mercury to

Equilibrium Above Ambient

Temparature (Approx.) . « . « « . . .« . . . 30 oc

HALF-WAVE RECTIFIER®
Maximum and Minimum Ratings, Absolute-Naximum Values:
For power-supply frequency of 60 cps

PEAK INVERSE ANODE VOLTAGE. . . . . . . . . 2000 max. volts
ANCDE CURRENT:
Feak., . . . . . v v v v e e e e 10 max. amp
Average®. . . .. ... L. oL L 2.5 max. amp
[l o 0 0 © 0 0 b0 ao00000000 o0 250 max. amp
CONDENSED-MERCURY TEMPERATURE
RANGE (Operating) . . . . . . . . .. .. +35 to +80 g

8 with circuit returas to ‘ilament-transformer center-tap.
Averaged over any interval of 5 seconds maximum.

m RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62
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Half-Wave Gas and Mercury-Vapor

Rectifier
GENERAL DATA
Electrical:?
Filament, Coated:
Voltage (AC}. . . . . . . .. ... ... 2.5 volts
Current at 2.5 volts. . . . . . . . . . .. 18+ 2 amp
Minimum heating time prior
to tube conduction. . . . . . . . . . .. 60 sec
Typical Anode Starting Voltage. . . . . . . . 20 volts
Peak Tube Voltage Drop at anode amperes = 20. 9 volts
Mechanical:
Operating Position. . . . . . . . . ... Vertical, base down
Maximum Overall Length. . . . . . ... .. . . . . .. 9-1/2"
Maxiowm Ciameter. . . . . . . . . . . ... ... 2-1/16"
Weight (Approx.). . . . . . . . . . oo o 6 oz
Bulb. . . . . . e e e e e e e e e e T16
CaAP v v v e e e e e e e e e e e e e Medium (JEDEC No.C1-5)
Socket. . . . . .. .o Super-Jumbo 4-Contact
Base. . . . . . . . ... Med ium-Metal-Shell Super-Jumbo 4-Pin

Terminal Diagram: BOTTOM VIEW

Pin 4 -No Internal
Connection
Cap - Anode

Pin 1 -No Internal
Connection

Pin 2 -Filament

Pin 3 -Filament

Thermal:

Type c¢f Cooling . . . . . . . v o o v v v v v v .. Convection
Temperature Rise of Condensed Mercury

to Equilibrium Above Ambient

Temperature (Approx.) . . « . . « . . . .. 30 oC

HALF-WAVE RECTIFIER®
Maximum and Minimum Ratings, Absolute-Maximum Values:
For power-supply frequency of 6o cps

PEAX INVERSE ANODE VOLTAGE. . . . . . . . . 1000 max. voits
ANODE CURRENT:
Prak. . . . . . ..o 77 max. amp
Averageb. . . . . . L oL Lo 6.4 max. amg
Fault . . . . o . oL 770 max. amp
CONDENSED-MERCURY TEMPERATURE
RANGE {Operating)€. . . . . . . . . . .. -40 to +100 oC

@ RADIO CORPORATION OF AMERICA DATA

Etectron Tube Division Harrison, N, J. 5-62
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2 With circuit returns to filament-transformer center-tap.
Averaged over any interval of 20 seconds maximum.

€ For longest life, the operating condensed-mercugy temperature range
after warm-up should be keptobetween +40%and +100°°C which corresponds
approximately to +10°% to +70° C ambient.

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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Half-Wave Gas and Mercury-Vapor
Rectifier

The 636Li7020 1s the same as the 635/7019 except for the fol-
lowing 1tems:

Mechanical:

Maximum Seated Length . . . . . . . . . . . ... .. 8-3/8"
Base. . . . . . . . ... Srecial Metal Shell {JEDEC No.A4-90)
2_':

MAX mA["
JEDEC No cl- 5—|ﬁ— T 1I-
TI6 BULB—> 3"
a_
8 1
MAX. )"
92
MAX.
BASE p—A
JEDEC No. A4-90-—»

CENTER OF ALL, LUG

INSULATION SLOTS ON 5/8" R.
_lfJ ° 4 CIRCLE
1°
175 l72

92Cs-11668

@) RADIO CORPORATION OF AMERICA DATA

Electron Tube Division Harrison, N. J. 5-62
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7027
BEAM POWER TUBE

For high-fidelity auwiio-amplifier applications
GENERAL DATA

Electrical:
Heater, for Unipotential Cathode:

Voltage . . . . . . . .. 6.3 . .0 0. 3¢ or dc volts
Current .« . . . . 09 L0 s Lo oo amp
Direct Interelectrode Capa( itances:©
Grid No.1 to plate. . . . . . .. . .. 1.5 ugaf
Grid No.l to cathode & grid No.3,
grid No.2, and heater . . . . . . .. 10 et
Plate to cathode & grid No.3,
gricé No.2, and heater. . . . . .. o o 85 puuf
Charaeteristics, Class A Amplifier:
Plate Voltage . . . . . ... ... ... 250 volts
Grid—No.2 (Screen-Grid) Veltage . . . . . 250 volts
Grid-No.1 (Control-Grid) Voltage. . . . . -14 volts
Plate Resistance (Approx.). . . . . . . . 22500 ohms
Transconductance. . . . « . . . . . . . . 6000 wmhos
Plate Current . . . . . . . . . .. o o o 72 ma
Grid-No.2 Current . . . . . . . ... .. 9 ma
Mechanical:
Operating Position. . . . . v v . . v v v v v v o v . Any
Maximum Overall Length. . . . . . . . . ... ... .. 4.62"
Maxinum Seated Length . . . . . . . . .« o o . ... . 4.06"
Maximum Diameter. . . . . . . . ... L. ... 1.63"
Bulb. . v v i e e e e e e e e e e e e e e e e e e T12
Base. . . . . . . ... L. Small-Wafer Octal 8-Pin
with Sleeve (JETEC No.B8-191}
Basing Designation for BOTTOM VIEW. . . . . . . . . .. 8HY

Pin 1-Grid No.2
Pin 2 -Heater
Pin 3 - Plate
Pin 4 -Grid No.2
Pin 5-Grid No.1

Pin 6 ~Grid No.1

Pin 7 -Heater

Pin 8 -Cathode,
Grid No.3

PUSH-PULL AF POWER AMPLIFER — Class AB

Maximum Ratings, Design-Center Values:

PLATE VOLTAGE . . . . . « v v v o v v o & 450 max. volts
GRID-No.2 (SCREEN-GRID) VOLTAGE . . . . . 400 max. volts
CATHODE CURRENT:
[i£1% 0 0 0 0 0 0 0 0o 0 0 0 oo0o0oO0oOOG 400 max. ma|
f% 6 c coo0oo0o0o0o oo o 500000 110 max. ma
GRID-N0.2 INPUT . . . . . . . . . . . .. 3.5 max. watts
PLATE DISSIPATION . « & v v v v v o v o 25 max. watts

O. see next page.
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7027
BEAM POWER TUBE

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with resnect to cathorde. 200 max. volts
Heater nositive with respect to cathode. 2004 max. volts
Typical Operation with Fixed Bias:

Values are for 2 tubes

Plate Voltage . . . . . . . .. 330 400 450 volts
Grid-No.2 Voltage . . . . . .. 330 300 350 volts
Grid-No.1 (Control-Grig)

Voltage®. . . . . . . . ... -24 -25 -30 volts
Peak AF Grid-No.l-to-Grid-No.l

Voltage . . . . .. . . ... 48 50 60 volts
Zero-Signal Plate Current . . . 122 102 95 ma
Max.-Signal Plate Current . . . 184 152 194 ma
Zero-Signal Grid-No.2 Current . 5.6 6 3.4 ma
Max.-Signal Grid-No.2 Current . 18.5 17 19.2 ma
Fffective Load Resistance

(Plate to plate). . . . . . . 4500 6600 6000 ohms
Total Harmonic Distortion . . . 1 2 1.5 %

Max.-Signal Power Output. . . . 31.5 34 50 watts

Typical Qperation with Cathode Bias:
Values are for 2 tubes

Plate-Supply Voltage. . . . . . 400 380 volts
Grid-No.2 Supply Voltage. . . . 300 380 volts
Cathode Resistor. . . . . . .. 200 180 ohms
Peak AF Grid-No.l-to-Grid-No.1l

Voltage . . . « . . o o o . . 57 68.5 volts
Zero-Signal Plate Current . . . 112 138 ma
Max.-Signal Plate Current . . . 128 170 ma
Zero-Signal Grid-No.2 Current . 7 5.6 ma
Max.-Signal Grid-No.2 Current . 16 20 ma
Effective Load Resistance

(Plate to plate). . . . . .. 6600 4500 ohms
Total Harmonic Distortion . . . 2 o %
Max.-Signal Power Output. . . . 32 36 watts

Maximum Circuit values:
Grid—No.1-Circuit Resistance:®

For fixed-bias operation. . . . . . . . 0.1 max. megohm
For cathode-bias operation. . . . . . . 0.5 max. megohm
PUSH-PULL AF POWER AMPLIFIER — Class AB)
Grid No.2 of each tube connected to tap on
plate winding of output transformer
Maximum Ratings, Design-Center Values:
PLATE AND GRID-No.2 {SCREEN-GRID)
SUPPLY VOLTAGE. . . . . . . . . . . . 450 max. volts
0,84,8; see next page.
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7027
BEAM POWER TUBE

CATHODE CURRENT:

Peak. . . . . . . ..o oo o 400 max. ma

oc. . . O o o00000D0O0OO O 110 max. ma
GRID-No.2 |NPUT 5 00000000O0GO G 3 max. watts
PLATE DISSIPATION . . . 000000 25 max. watts
PEAK HEATER-CATHOCE VOLTAGE

Heater negative with respect to cathode. 200 max. volts

Heater positive with respect to cathode. 2004 max. volts

Typical Operation:
Values are for 2 tubes

Plate-Supply Voltage. . . . . . . . . .. 410 volts
Grid-No.2 Supply Voltage. . . . . . . . . * volts
Cathode Resistor. . . . 220 ohms
Peak AF Grid-No.l-to-Grid-hc.1 Vohage 5 68 volts
Zero-Signal Cathode Current . . . . 134 ma
Max.-Signal Cathode Current . . 155 ma
Effective Load Resistance (Plate to platel 8000 ohms
Total Harmonic Distortion . . . . . . . . 1.6 %
Max.-Signal Power Qutput. . . . . . . .. 24 watts

Maximum Circuit values:

Grid-No.1-Circuit Resistance:®
For cathode-bias operaticn. . . . . . . 0.5 max. megohm

(o]

Without external shield.
The dc component must not exceed 100 volts,
The type of input coupl.nP network used should not introduce too much

resistance in the grid-No.l circuit. Transformer- or impedance-coupling
oevices are recommended.

Obtained from taps on the primary winding of the optput transformer.
The tapsare located on each side of the center tag B+) so as to apply
43 per cent of the platesignal voltage to grid No.2 of each output tubel.

o>

-
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7027
BEAM POWER TUBE
1.56" MAX.
le=1.44" MIN. -
DIA.
TI2
BULB ™
4.06"

MAX. .

| 4.62
| MAX.

SMALL - WAFER \

OCTAL
8-PIN BASE
WITH SLEEVE
JETEC N2

B8-191 — | J

. T
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7027
AVERAGE PLATE CHARACTERISTICS
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7027
AVERAGE PLATE CHARACTERISTICS
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7034 /4X150A

FORCED-A1
COAXIAL-ELECTRODE STRUCTURE
UNIPOTENTIAL CATHODE
COMPACT DESIGN

For Use at Frequen

Beam Power Tube

R COOLED
370 WATTS CWOUTPUT UPTO 150 Mc
140 WATTS CW OUTPUT AT 500 Mc
INTEGRAL RADIATOR

cies up to 500 Mc
GENERAL DATA

Electrical:

Heater, for Unipotential Cathod
Voltage (AC or DC)2 . . . . .

6.0

e:
6.0 t 10% volts

Current at heater volts = .. ... 26 amp
Minimum heating time. . . . . . . . .. . 30 sec
Mu-Factar, Grid No.2 to Grid No.1,
for grid-No.2 volts = 300 and
grid-do.2 ma. = 50. . . . .. . .. 5
Direct Interelectrode Capacitances:b
Grid Ko.l1l to plate. . . . . . . .. . 0.03 et
Grid No.1 to cathode, grid No.2,
and heater. e e 16 puf
Plate to cathode, grid No.2,
and heater. . 5000 a 4.4 wf
Mechanical:
Operating Position. . . . . . . . . . .. .. .. .. .. Any
Maximur Overall Length. . . . . . . .. . . .. 2.404"
Maximum Seated Length . . . . . . . . .. . ... . 1.850"
Maximum Diameter. 1.640"
Weight (Approx.). . . . . . . . . . . . ... . 4 o0z
Radiater. . . . . . L . . 0. ... .. Integral part of tube
Socket. . . . . ... .. ... . .Air-System Socket, such as
Johnsen No.124-110-1¢
(Supplied with Air Chimney)
Base. . . . . . e e e e . Special 8-Pin
BOTTOM VIEW
RADIATOR

Pin 1-Grid No.24
Pin 2 - Cathode
Pin 3 -Heater
Pin 4 -Cathode
Pin 5 -Do Not Use
Pin 6 - Cathode
Pin 7 -Heater

Air Flow:

Through indicated atr-system
the air over the base sea
glass envelope,
to provide effective coo
When the tube is operated
for each ctass of service,

G)
@

@) 0.(5) rinG

=

[
‘o‘&'/

Pin 8 - Cathode
Base Index Plug-
Grid No.1
Radiator - Plate
Ring Terminal® —
Grid No.2

socket—This fitting directs
Is; past the grid-No.2 seal,

and plate seal; and through the radiator

ling with minimum air flow.
at maximum plate dissipation
a minimum air flow of 5.6 cfm

-— indlcates a change.

RADIO CORPORATION
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7034 /4X150A

through the system is required. The corresponding pressure
drop is C.45 inch of water. These requirements are for
operation at sea level and at an ambient temperature of
20° ¢. At higher altitudes and ambient temperatures,
the air flow must be increased to maintain the respective
seal temperatures and theplate temperature within maximum

ratings.
Without air-system socket—If an air-system socket

is not

used, it is essential that adequate cooling air be
directed over the base seals, past the envelope, and
through the radiator. Under these conditions and with
the tube operating at maximum plate dissipation for each
class of service, a minimum air flow of 5.3 cfm must
pass through the radiator. The corresponding pressure
drop is 0.28 inch of water. These requirements are for
operation at sea level and at an ambient temperature of
20° ¢c. At higher altitudes and ambient temperatures,
the air flow must be increased to maintain the respective
seal temperatures and the plate temperature within

maximum ratings.

Plate Temperature (easured on base end

of plate surface at junction with fins) . . 250 max.
Temperature of Plate Seal . . . . . . . . . . 200 max.
Temperature of Base Seals and

Grid-No.2 Seal. . . . . . . .. ... ... 175 max.

AF POWER AMPLIFIER & MODULATOR — Class ABlf
Maximum CCS9 Ratings, Absolute-Maximum Values:

DC PLATE VOLTAGE. . . ... . 2000 max.
DC GRID-No.2 lSCREEN—GRID) VOLTAGE .. . . 400 max.
MAX.-SIGNAL DC PLATE CURRENTH . . . . . . . 250 max.
GRID-No.2 INPUTM. . . . . . . . . ... .. 12 max.
PLATE DISSIPATION®. . . C ... . .. 250 max.
PEAK HEATER-CATHODE VOLTAGE

Heater negative with respect tocathode. . 150 max.

Heater positive with respect tocathode. . 150 max.

Typical CCS Operation:
Values are for 2 tubes

DC Plate Voltage. . . . . . . 800 1000 1500 2000
OC Grid-No.2 Voltage. . . . . 300 300 300 300
OC Grid-No.1 (Controi-

Grid) Voltage . . . . . . . -40 -43 -50 -50
Peak AF Grid-No.l1-to-

Grid-No.1 Voltage . . . 80 86 100 100

Zero-Signal DC Plate Current . 210 165 100 100
Max.-Signal DC Plate Current. 435 450 456 470
Zero-Signal DC Grid-No.2

Current . . o o 0 0 0 0
Max.-Signal 0C Grid-No. 2
Current . . . .. 76 52 42 36

oc
oc

oc

volts
volts

ma
watts
watts

volts
volts

volts
volts

volts

volts
ma

ma

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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7034 /4X150A

Effective Load Resistance

(Plata tc plate). . . . . . 4400 4250 6570 8760 ohms
Max.-Signal Driving Power

(Aoprox.} . . . 9] 4] 0 0 watts
Vax.-Signal Power Outout

(Approx.} . . . . . . . .. 170 230 400 580 watts
Maximum Circuit Values:

Grid-Ne.1-Circuit Resistance (Per tube) . . 0.1 max. megohm

AF POWER AMPLIFIER & MODULATOR — Class Asz

Maximum CCS9 Ratings, Absoiute-Yaximum Values:

OC PLATE VOLTAGL. . . . . . . . .. . . 2000 max. volts
BC GRID-No.2 {SCREEN-GRID) VOLTAGE . . . . 400 max. volts
MAX.~SIGNAL DC PLATE CURRENTM . . . . . . . 290 max. ma
GRID-Mo.2 INPUTh, . . . . . 5000 aa o 12 max. watts
PLATE DISSIPATIOND. . | .o o o .. 290 max. watts
GRID-No.1 (CONTROL-GRID) INPUT. . . . . . . 2 max. watts
PEAX MEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. . 150 max. volts

Heater positive with respect to cathode . 150 max. volts
Typical CCS Operation:

Values are for 2 tubes
DC Plate Voltage. . . . . . . 800 1000 1500 2000 volts
DC Grid-No.2 Voltage. . . . . 300 300 300 300 wvolts
DC Grid-No.1 Voltage. .. .. -40 -4 -5 -50 volts
Peak AF Grid-No.1l-to-

Grd-No.1 Voltage e 90 98 106 106 volts
Zero-Signal DC Plate Curr@nt . 21C 166 100 100 ma
Max.-Signal OC Plate Currant. 50C 493 500 500 ma
Zero-Signal DC Grid-No.2

Current . . . 0 0 0 0 ma
Max.-Signal DC Gr.d No 2

Current . . . .. 80 58 46 36 ma
Effective Load Reslstanc=

{Flate to plate). . . . . . 3140 3950 5970 8100 ohms
Max.-Signal Driving Power

(Approx.) . . .. 0.15 0.15 0.2 0.2 watt
Max.-Signal Power Output

{approx.) . . . . . . . .. 215 270 440 630 watts

RF POWER AMPLIFIER — Class B Television Service
Synchronizing-level conditions per
tube unless otherwise specified
Maximum CCS9 Ratings, Avsolute-Naximum Values:
54 to 216 Nc
DC PLATE VOLTAGE. . . . . . . . . . . .. . 1250 max. volts
DC GRID-No.2 (SCREEN—GR’ID) VOLTAGE ..... 400 max. volts
DOC GRiD-No.1 (CONTROL—C—R’lD& VOLTAGE . . . . =250 max. volts
DC PLATE CURRENT (AVERAGE)® . . . . . . .. 250 max. ma
RADIO CORPORATION OF AMERICA DATA 2
Electron Tube Division Harrison, N. J. 9~-62



7034 /4X150A

GRID-No.2 INPUT . . . . . . . ... .. .. 12 max. watts
GRID-No.1 INPUT . . . . . . . . . . .. .. 2 max. watts

PLATE DISSIPATION . . . . . . . . . . ... 250 max. watts .
PEAK HEATER-CATHODE VOLTAGE :

Heater negative with respect tocathode. . 150 max. volts
Heater positive with respect tocathode. . 150 max. volts

Typical CCS Operation:
With bandwidth of 5 Kc

DC Plate Voltage. . . . . . . . . .. 750 1000 1250 volts
OC Grid-No.2 Voltage. . . . . . . .. 300 300 300 volts
DC Grid-No.1 Voltage. . . . . . . . . -60 -65 -70 volts
Peak RF Grid-No.1 Voltage:

Synchronizing level . . . . . . .. 85 95 100 volts

Pedestal level. . . . . . . . ... 65 70 75 volts
DC Plate Current:

Synchronizing level . . . . . . .. 335 330 305 ma

Pedestal level. . . . . . .. . .. 245 240 230 ma .
DC Grid-No.2 Current:

Synchronizing level . . . . . . .. 50 45 45 ma

Pedestal level. . . . . . . . . .. 20 15 10 ma
OC Grid-No.1 Current:

Synchronizing level . . . . . . . . 15 20 25 ma

Pedestal level. . . . . . . . . .. 4 4 4 ma
Driver Power Qutput {Approx.):!

Synchronizing level . . . . . . .. 7 8 9 watts

Pedestal level. . . . . . . .. .. 4.25 4.7 5.5 watts
Useful Power Output (Approx.):

Synchronizing level . . . . . . .. 135 200 250 watts

Pedestal level. . . . . . . . ... 75 110 140 watts

LINEAR RF POWER AMPLIFIER
Single-Sideband Suppressed-Carrier Service
Maximum Ratings, Absolute-KHaximum Values:

Up to 150 Hc Up to 500 Nc
ccs9 ICAS® ccs9 .
DC PLATE VOLTAGE. . 2000 max. 2250 max. 1250 max. volts

DC GRID-No.2
(SCREEN-GRID)

VOLTAGE . . . . . 400 max. 400 max. 400 max. volts
MAX. ~SIGNAL DC

PLATE CURRENT . . 250 max. 280 max. 250 max. ma
GRID-No.2 INPUT . . 12 max. 12 max. 12 max. watts

PLATE DISSIPATION . 250 max. 250 max. 300 max. watts
PEAK HEATER-
CATHODE VOLTAGE:
Heater negative
with respect
to cathode. . . 150 max. 150 max. 150 max. volts
Heater positive ‘
with respect
to cathode. . . 150 max. 150 max. 150 max. volts
~~indicates a change.

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.
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Typical Class AB| "Single-Tone" Operation up to 150 Mc:"

ccs9 IcAS®
.DC Plate voltage. . . . . . . 1000 1500 1800 2000 volts
DC Grig-No.2 Voltage? . . . . 300 300 300 300 volts
DC Grid-No.1 (Control-

Grid) Voltage . . . . . . . -50 -50 50 -48 volts
Zero-Sigral OC Plate Current. 50 50 50 60 ma
Zero-Signal DC Grid-No.2

Current . . . . . . . ... 0 0 0 0 ma

Effective RF Load Resistance . 1860 3280 4140 4270 ohms
Max.-Signat DC Plate Current. 225 225 225 250 ma
Max.-Signal DC Grid-No.2

Current . . . . . . . . .. 11 11 11 9 ma
Max.-Signal Peak RF Grid-
No.1 Voltage. . . . . . . 50 50 50 48 volts
Max.-Sicnal Driving Power
‘ {Apprex.) . o o L o L L. 0 0 0 0 watts
Max.-Signal Power Output
{Approx.) . . . . . . . .. 115 200 250 290 watts

Maximum Circuit Values (CCS or ICAS):

Grid-No.1-Circuit Resistance under Any Condition:
With fixed bias . . . . . . . . .. ... 25000 max. ohms
With cathode bias . . . . . . . . . .. . . Not recommended

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for use
with a max. medulation factor of 1

Maximum CCS9 Ratings, Absolute-Naximum Values:

Up to 150 to

150 He 500 Hc
DC PLATE VOLTAGE. . . . . . . . . 1600 max. 1000 max. volts
OC GRIN-No.2 (SCREEN-GRID)

VOLTAGE . . . . . . . . . ... 300 max. 300 max. volts
C GRID-No.1 {CONTROL-GRID!

VOLTAGE . . . . . . . . . . .. ~250 max. -250 max. volts
DC PLATE CURRENT. . . . . . . . . 200 max. 200 max. ma
GRID-Ro.2 INPUT . . . . . ..+ 10 max. 10 max. watts
GRID-No.1 INPUT . . . . . . . .. 2 max. 2 max. watts
PLATE DISSIPATION . . & . . . . . 165 max. 165 max. watts
PEAK HEATER-CATHODE VOLTAGE:

‘ Heater negative with
respect to cathode. . . . . . 150 max. 150 max. volts
Heater positive with
respect to cathode. . . . . . 150 max. 150 max. volts
Typical CCS Operation:
Up to 150 He
OC Plate Voltage. . . . . . . . . .. .. 1200 1600 volts
OC Grid-No.2 Voltage (Modulated
approx. 55%)9 . . . . . . . .. .. .. 250 250 volts
- indicates a change.
Jez) RADIO CORPORATION OF AMERICA DATA 3
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7034/4X150A

DC Grid-No.1 Voltage™ . . . . . . . . .. -118 -118
Peak AF Grid-No.2 Voltage (For

100% modulation). . . . . . . . . . .. 180 200
Peak RF Grid-No.l Voltage . . . . . . . . 136 136
OC Plate Current. . . . . . . . . . . .. 200 200
DC Grid-No.2 Current. . . . . . . . . . . 23 23
DC Grid-No.1 Current (Abprox.). . . . . . 5 5
Driving Power (Approx.} . . . . . . . .. 2 3
Power Output (Approx.}. . . . . . . . .. 150 230

At 165 Hc

DC Plate Voltage. . . . . . . . . 400 600 800 1000
DC Grid-No.2 Voltage

(Modu'ated approx. 55%)9%. . . . 250 250 250 250
DC Grid-No.1 Voltage. . . . . . . -90 -95 -100 -105
Peak AF Grid-No.2 Voltage

(For 100% modulation}) . . . . . 140 150 160 170
Peak RF Grid-No.l Voltage . . . . 110 120 120 125
DC Plate Current. . . . . . . . . 200 200 200 200
DC Grid-No.2 Current. . . . . . . 40 35 25 20
DC Grid—No.1 Current (Approx.). . 7 8 10 15
Driving Power (Approx.) . . . . . 1 1 1.5 2
Power OQutput {Aporox.). . . . . . 5 80 100 140
Maximum Circuit Values:
Grid-No.1-Circuit Resistance

under Any Condition . . . . . . . . . . . 25000 max.

volts

volts‘
volts

ma

ma

ma
watts

watts

volts

volts
volts

volts
volts‘
ma
ma
ma

ma
watts

obhms

RF POWER AMPLIFIER & OSCILLATOR — Ciass C Telegraphy®

and

RF POWER AMPLIFIER — Class C FM Telephony

Maximum CCS9 Ratings, Absolute-Naximum Values:

Up to 150 to

150 Nc 500 Nc
DC PLATE VOLTAGE. . . . . . . .. 2000 max. 1250 max.
DC GRID-No.2 {SCREEN-GRID)

VOLTAGE . . . . . . . . . . .. 300 max. 300 max.
DC GRID-No.1 (CONTROL-GRID)

VOLTAGE . . . . . . . . . . .. -250 max. -250 max.
DC PLATE CURRENT. . . . . . . .. 250 max. 250 max.
GRID-No.2 INPUT . . . . . . . . . 12 max. 12 max.
GRID-No.1 INPUT . . . . . . . .. 2 max. 2 max.
PLATE DISSIPATION . . . . . . . . 250 max. 250 max.
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with

respect to cathode. . . . . . 150 max. 150 max.
Heater opositive with
respect to cathode. . . . . . 150 max. 150 max.
Typical CCS Operation:
Up to 150 Nc
DC Plate Voltage. . . . . . . . . . . .. 1500 2000
DC Grid-No.2 Voltage. . . . . . . . . .. 250 250

volts
volts‘
volts

ma

watts
watts

watts‘

volts

volts

volts
volts

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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L )

DC Grid-No.l Voltage. . . . . . . . . . . -8 -48 volts
Peak PF Crid-Ne.l Vcltago A 814 116 volts
DC Flate Current. . . C oo .. .. 290 250 ma
OC Grid-No.2 Current. . . L. 24 24 ma
0C Grid-Ne.1 Current (Apnrox 3 5000 0 8 4 ma
Driving Powe- {Approx.) . . R ) 2.5 watts
Power OQutput {Aporox.). . . . . . . . . . 260 370 watts
At 165 He
DC Flate Voltage. . . . . . . . . 600 /%0 1000 1250 volts
DC Grid-Ne.2 Voltage. . . . . . . 2% 250 250 250 volts
OC Grid-No.1 Voltage. . . . . . . =7% -80 -80 -90 wvolts
Peak RF firid-No.1 Voltage . . . . 91 % 95 106 volts
DC Plate Current. . . . . . . . . 200 200 200 200 ma
DC Grid-No.Z Current . . . . .. 37 317 31 20 ma
DC Grid=No.i Current {Approx.j. . 11 11 10 11 ma
Driving Fower (Aprrox.) . . . . . 1 1 1 1.2 watts

Power Jutput {Approx.}. . . . . . 85 110 150 195 watts

At 500 Yc wilh coaxial cavity

DC Plate Voltage. . . . . . . . 600 800 1000 1250 volts
OC Grid-No.2 Voltage. . . . . . 250 250 250 280 wvolts
OC Grid-No.1 Voltage. . . . . . -110 -110 -110 -115 volts
DC Plate Current. . . . . . . . 170 200 200 200 ma
DC Grid-No.2 Current. . . 0 6 7 7 5 ma

OC Grid-No.1 Current (Anorm { 6 10 10 10 ma
Driver Power OQutput {Approx.) 15 20 25 30 watts
Useful Power Outout {Approx.} . 50 95 120 140 watts

Maximum Circuit Values:

Grid-No.1-Circuil Resistanc»
unger Any Condition . . . . . . . . . . . 25000 max. ohms

Because the cathode 1s subjec2ed to consideraple back bompardment as
the frequency 1s increased witn resultant increase in iemperature, the
heater volilage shoulgd be reduced depending on operaling condilions ana
frequency 10 prevent overhealwny ithe cathode and resullant short life.

with cylindrical shiela JEDEr NO.320 surrounding rad.ator: and with
a cylindrical snield JEDEC NO.321 surrounding the grid-No.? ring ler-
minal, Both shields are connected to ground.

aAvailaple from €.F. Johnson Cc., waseca, Minn.
For use at lower frequencies.
for use at higher frequencies

Subscript 1 inaicates that grig-NO.1 current does not fiow auring any
part of the input cycle.

Ccontinuous Commercial Service.

“-0o a0

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

Subscript 2 i1ngicates that grid-No.1 current flows during some parti
of the input cycle.

Averagea over any frame.

The drever stage is required Lo supply tube losses and rf-circuit
losses. The driver slage should bde designed to provide an excess
of power apbove the ingicated values 1o take care of variations in line
vcltage, in components, in initial tupe characteristics, and in lube
characteristics during life.

intermittent Commercial and Amateur Service.

Single-Tone" operation revers to that class of amplifier service
in whicn the gria-No.2 1npLt consists of a monofrequency rf signal
having constant amplitude. This signal 1s produced 1n a single-
si1deband suppressed-carrier system when a single audio frequency of
constant amplilude is applied to the input of the system,

- x = Ta

m RADIO CORPORATION OF AMERICA DATA 4
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7034/4X150A

Preferably obtained from a fixed supply.

The dc grid-No.2 voltage must be modulaled aporoximately 55% in phase
with the plate modulation in order to obtain 100% modulation of the
7034/4X150A. The use of aseries gridg-No.2 resistor or reactor may not
give satisfactory performance and is therefore not recommended.

" obtained from grig-No.1 resistor or from a combination of grig-No.1
resistor with either fixed supply or cathode resistor.

Key-down conditions per tube without amplitude modylation. amplitude
modulation essentially neqalive may be useoc if the positive peak of
the audio-frequency envelope does not exceead 115% of the carrier
conditions,

o

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Min., Max.
Heater Current. . . . . . . . . . 1 2.3 2.9 amp
Direct Interelectrode
Capacitances:
Grid No.l1 to plate. . . . . . . 2 - 0.05 pf
Grid No.1 to cathode, grid
No.2, and heater. . . . . . . 2 14.5 17.0 puf
Plate to cathode, grid
No.2, and heater. . . . . . . 2 4.0 4.8 ppf
Grid-No.1 Voltage . . . . . . .. 1,3.4,5 =32 -46 volts
Grid-No.2 Current . . . . . . .. 1,3,4,5 -5 3 ma
Power Qutput. . . . . . . . . .. 4,586 100 - watts

Note 1: with 6.0 volls on neater

Note 2: Wilh cylindrical shield JEOEC NO.320 surrounding radiator: and
withacylindrical shield JEOEC NO.321 surrounding the grid-No.2
ring terminal. Both shields are connected to ground.

Note 3: With dc plate voltls = 1000, dc Qrid-No.2 volls = 300, and grid-
No.1 voltage adjusted togive plate current of 150 milliamperes.

Note 4: wilh forced-air cooling as specified under GENERAL OATA for
Air-System Socket.

Hote §: Heater voltage must be applied for at least 30 seconds before
application of other voltages.

Note 6: With heater volts = 5.5. dc¢ plate volts = 1000, dc grid-No.2
volts = 250, dc grid-No.1 volls = -90, maximum dC grid-No.1
milliamperes = 20, grig-No.1 signal voltage adjusted to give dc
olate current of 200 milliamperes, and a frequency of 475 Mc.

SPECIAL PERFORMANCE DATA
Interelectrode Leakage:

This test is destructive and is performed on a sampie lot of
tubes from each production run under the following conditions:
ac heater volts = 6.6, no voltage on other elements, and
specified forced-air cooling for Air-System Socket. At the
end of 500 hours, with tube at 25° C, and with no voitage
applied to heater, the minimum resistance between indicated
electrodes as measured with a 500-volt Megger-type ohmmeter

having an internal impedance of 2.5 megohms, wili be:
Grid No.l and Grid No.2 . . . . . . . . . 10 min. megohms
Grid No.| and Cathode . . . . . . . . . . 10 min. megohms
Grid No.2 and Cathode . . . . . . . . . . 10 min. megohms

-~ Indicates a change.

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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DOME SHAPE WILL
FALL WITHIN SHADED

AREA OF THE COM-
PARATOR CONTOUR
TEMPLATE .
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NN
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.780" |
£070"
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080
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03":_/_} \ ~088"+.020"
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.2607:.005"DIA* 20 —
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" XA
.050"+.003"~.005"DIA. /—~°43 8
8 PINS*

»*
oxs 22y
=
4. .
oolgf5 DIAX
22Y,

92CM-7153R6

GRID-No.| PLUG DIMENSIONS ARE MEASURED BY THE USE OF THE
SERIES OF GAUGES SHOWN IN SKETCHES G, AND G,. IN THE
FOLLOWING INSTRUCTIONS FOR THE USE OF THESE GAUGES, "GO"
INDICATES THAT THE ENTIRE GRID-No.| PLUG KEY WILL ENTER
THE GAUGE; AND "NO-GO" INDICATES THAT THE GRID-No.| PLUG

. KEY WiLL NOT ENTER THE GAUGE MORE THAN 1/16". INSTRUC—
TIONS FOR THE USE OF THE GAUGES FOLLOW:

A, ®, . see next page.

RADIO CORPORATION OF AMERICA DATA 5
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7034/4X150A

A

*

GAUGES G,-1, G,-2, G,~3, AND G,-4:

USING ONLY SLOT C, TRY THESE GAUGES IN NUMERICAL ORDER
UNTIL ONE 1S FOUND THAT WILL ACCEPT THE ENTIRE GRID-No. |
PLUG. USING THE FIRST GAUGE THUS FOUND, IT WILL NOT
BE POSSIBLE TO INSERT THE GRID-No.| PLUG IN SLOT B.

GAUGES G,~1, G,-2, AND G;—S:
THE GRID-No. | PLUG WILL BE REJECTEO BY GAUGES G,-!
AND G,-2, BUT WILL BE ACCEPTED BY GAUGE G,-3.

BASE-PIN POSITIONS ARE HELD TO TOLERANCES SUCH TFHAT
THE ENTIRE LENGTH OF THE PINS WiLL, WiTHOUT UNDUE FORCE,
PASS INTO AND DISENGAGE FROM THE FLAT-PLATE GAUGE SHOWN
IN SKETCH GB'

GAUGE SKETCH G

gy

=T

=} ")
P\

1
L__ P .0860” l('; L,
o

+.0003"
92CS-8634

Gauge Dimension
+ .0000"
-1 . "
6y 2575" T " oan
_ W + .0000"
6,-2 -2600" T e
B w + -0000"
G,-3 -2625" * e
B w + .0000"
G,-4 -2650" T e

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.
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GAUGE SKETCH Gy

' A7
I __.L_._h- Ya' - 1.
| !
L—'/Z"—J '
e 1"44 92CS-8635
K .
[ [ Dimension
Gauge ———— -
! A B
.+ .0000" .
1 e 2559 _ Co00sn S
+ .0000"
i G,-2 -2980" _ . 0005" none
+ .0000"
l G,-3 .3080" _ - 0005" none

@ RADIO CORPORATION OF AMERICA DATA 6
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GAUGE SXETCH Gg

8 HOLES

G
066”200, pia.

1325"$.0005" l

-.3435"$.0005" R.

{

"
|

+.008"

TOLERANCES ARE NOT CUMULATIVE

%

_\ __

92Cs=-7975R|

COMPARATOR CONTOUR TEMPLATE .

! T
= —-( .7600"+.0005" fe—|—

“1.0000”%.0005" - ’{ .

92C5 -~10554RI

Electron Tube Division Harrison, N. J.
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TYPICAL PLATE CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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TYPICAL CONSTANT-CU RRENT CHARACT ERISTICS

E¢=6 VOLTS

iGRID N°2 VOLTS= 250
Ik =PLATE AMPERES
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|Ic2 GRID-N22 AMPERES -

=

iy
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92CM-9760
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TYPICAL CONSTANT-CURRENT C
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o i

HARACTERISTICS
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o
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Beam Power Tube

FORCED-AIR COOLED
COAXI1AL-ELECTRODE STRUCTURE 370 WATTS CW QUTPUT UP TO 150 Mc
UNTPOTENTIAL CATHODE 140 WATTS CW OUTPUT AT 500 Mc
COMPACT DESIGN INTEGRAL RADIATOR

For Use at Frequencies up to 500 Mc

The 7035/4X150D is the same as the 7034/4X1504 except for the
following items:
Heater, for Unipotential Cathode:
Voltage (ACor DC)® . . . . . . ... .. 26.5¢ 103 volts
Curtert at heater volts = 26.5. . . . . . (.58 amp

Because the cathode is subjected to considerable back bombardment as
the frequency is increased with resultant increase in temperature, the
heater voltage should be reduced depending on operatirg conditions and
frequency to prevent overheating the cathode and resultant short life.

CHARACTER|ISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note HNin. Max.

Heater Current. . . . . . . . . . 1 0.5 0.62 amp
Direct Interelectrode

Capacitances:

Grid No.1 to plate. . . . . 2 - 0.05 wuf
Grid No.1 to cathode, grid

No0.2, and heater. . . . . . . 2 14.5 17.0 uuf
Plate to cathode, grid

2

No.2, and heater. 4.0 4.8 e

Grid-No.1 Voltage . . . . . 1,3,4,5 =32 -46 volts
Grid-No.2 Current . ... .. 1,3,4,5 -5 3 ma
Power Qutput. . . . . . . . . .. 4,5,6 100 - watts

Note 1: With 26.5 volts on heater.

Note 2: with cylindrical shield having inside diameter of 1-13/16" com-
pletely surrounding radiator, and insulated from the top and
sides of it bya1/16~ thickness of insulating material; and with
a cytindrical shield having inside diameter of 1.460° and length
of 5/16" surrounding the grid-Ko.2 ring terminal and insulated
from it. Both shields are connected to ground.

Note 3: With dc plate volts = 1000, dc grid-No.2 volts = 300. and grid-
No.1 voltage adjusted to give plate current of 150 milliamperes.

Note u: with forced-air cooling as specified under GENERAL DATA for Air-
System Socket.

Note 5: Heater voltage must be apptied for at teasi 30 seconds before
application of other voltages.

Note 6: with heater volts = 2u.5, dc plate volis = 1000, dc grid-No.2
volts = 250, dc grid-No.1 volts = -90, maximum dc grid-No.1
mitliamperes = 20, grid-No.l signal voltage adjusted to give dc
plate current- of 200 milliamperes, and a frequency of u75 Mc.

SPECIAL PERFORMANCE DATA
Interelectrode Leakage:

This test is destructive and is performed on a sample lot
of tubes from each production run under the following condi-
tions: ac heater volts = 29.1, no voltage on other elements,

- Indicates a change.

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 9-62
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and specified forced-air cooling for Adir-System Socket. At
the end of 500 hours, with tube at 25° C, and with no voltage
applied to heater, the minimum resistance between indicated
electrodes as measured with a 500-volt Megger-type ohmmeter

having an internal impedance of 2.5 megohms, will be:

Grid No.1 and grid No.2 . . . . . . . . . 10 min. megohms
Grid No.1 and cathode . . . . . . . .. . 10 min. megohms
Grid No.2 and cathode . . . . . . .. . . 10 min. megohms

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @



7054

Power Pentode

. 9-PIN MINIATURE TYPE
For Mobile-Communications Equipment Operating from 6-Cell
Storage-Battery Systems. Useful as a Class-C RF-Power-
Amptifier, Oscillator, and Frequency-Multiplier Tube up
to 40 Mc, and as a Modulator and AF-Power-Amplifier Tube.

The 7054 ts the same as the 3077/7054 except fcr the following

1tems:
Mechanical:

Maximum Overall Length. . . . . . . . . . .. ... . 2-5/8"
Maximum Seated Lenoth . . L. . 2-3/8"
Length, Base Seat to Buleop fExcludmo tnp) P 2" + 3/32"

(®2) RADIO CORPORATION OF AMERICA S
Electron Tube Division Harrison, N. J. 5-62
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Power Pentode

9-PIN MINIATURE TYPE
GENERAL DATA

Electrical:
Heater, fo- Unipotential Cathode:

Voitage (AC or OC). . . . . . . . .. 5 o o o 6.3 volts

Current . . . . . . . . . ... 0.76 amp
Direct Interelectrode Capacitances {Approx.):?

Grid No.1 to plate. . . . . . . . . . .. .. 0.5 uuf

Grid No.1 to cathode & grid No.3,

grid No.2, and heater . . . . . . . . . .. 10.8 uuf
Plate to cathode & grid No.3,
grid No.2, and heater . . . . . . . . . .. 6.5  uuf

Grid No.1 to heater . . . . . . . . ... .. 0.25  puf
Characteristics, Class Ay Amplifier:
Plate Voltage . . . . . . . . . .. ... ... 250 volts
Grid-No.2 Voltage . . . . . . . . . .. . ... 250 volts
Grid-No.1 Voltage . . . . . . . . . . . . ... -7.3 volts
Mu-Factor, Grid No.2 to Grid No.1 . . . . . . . 19.5
Plate Resistance (Approx.}. . . . . . . . . . . 40000 ohms
Transconouctance. . . . . . . . . . . .. ... 11300 umhos
Plate Current . . . . . . . . . . . .. . ... 48 ma
Grid-No.2 Current . . . . . . . . . . .. ... 5.5 ma
Mechanical:
Operating Position. . . . . . . . . . . . ... ... .. Any
Maximum Overall Length. . . . . . . . . . . . ... 3-1/16"
Maximum Seated Length . . . . . . . . . . . . ... 2-13/16"
Length, Base Seat to Buleop (Excludlnq tip) . 2-7/16" & 3/32"
Dlameter ............. . . 0.750" to 0.875"
Dimensional Qutline . . . . . . . . . .. See General Section
Bulb. . . . . 5 0 g 0. b 0. o ©Oo0DboO0oO0D0O0O9O0 G O T6-1/2
Base. . . . . . ... -Small_Button Noval 9-Pin (JEDEC No.E9-1}

Basing Designation for BOTTOM VIEW. . . . . . . . . . . 9cv

Pin 1- Internal Con- Pin 4 - Heater

nection— Pin 5 -Heater
Do Not Use Pin 6 - Same as Pin 1

Pin 2 -Grid No.1
Pin 3 - Cathode,
Grid No.3

Pin 7 -Plate
Pin 8- Same as Pin 1
Pin 9-Grid No.2

PUSH-PULL AF POWER AMPLIFIER — Class AB,

Maximum Ratings, Design-Center Values:

PLATE VOLTAGE . . . . . . . . . ... .. 400 max. volts
GRID-No.2 (SCREEN-GRID; VOLTAGE . . . . . 300 max. volts
CATHODE CURRENT . . . . . . . . . . . .. 65 max. ra
PLATE DISSIPATION . . . . . . . . . ... 12 max. watts
ZERO-SIGNAL GRID-No.2 INPUT . . . . . . . 2 max. watts

@ RADIO CORPORATION OF AMERICA DATA |
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MAX.-SIGNAL GRIDNo.2 INPUT. . . . . . . . 4 max. watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negativewith respect to cathode. . 100 max. volts
Heater positivewith respect tocathode. . 100 max. volts

Typical Operation:
Values are for 2 tubes

Plate Voltage. . . . . . . .. . .. ... 400 volts
Grid-No.2 Voltage. . . . . . . ... ... 300 volts
Grid-No.1 Voltage. . . . . . . . ... .. =15 volts
Peak AF Grid- No 1 Voltage ..... ..., 148 volts
Zero-Signal Plate Current. . . . . . . . . 15 ma
Max.-Signal Plate Current. . . . . . . . . 105 ma
Zero-Signal Grid-No.2 Current. . . . . . . 1.6 ma
Max.-Signal Grid-No.2 Current. . . . . . . 25 ma
Effective Load Resistance

(Plate to plate) . . . . . . . ... . . 8000 ohms
Total Harmonic Distortion. . . . . . . . . 4 %
Max.-Signal Power Qutput . . . . . . . ., . 24 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance:
For fixed-bias operation . . . . . . . . 0.3 max. megohm

PUSH-PULL AF POWER AMPLIFIER — Class AB

Grid No.2 of each tube connected to tap
on plate winding of output transformer
Maximum Ratings, Design-Center Values:
—~ PLATE AND GRID-No.2 (SCREEN GRID)

SUPPLY VOLTAGE . . .. . . 375 max. volts
CATHODE CURRENT. . . . . . . . .. .. .. 65 max. ma
PLATE DISSIPATION. . . . 55 00 o o6 o 12 max. watts
ZERO-SIGNAL GRID-No.2 INPUT. . . e 2 max.  watts
MAX.-SIGNAL GRID~No.2 INPUT. . . . . L 4 max. watts

PEAK HEATER-CATHODE VOLTAGE:
Heater negativewith respect tocathode. . 100 max. volts
Heater positivewith respect to cathode. . 100 max.  volts

Typical Operation:

Values are for 2 tubes

Plate Supply Voltage . . . . . . . . . .. 375 volts
Grid-No.2 Supply Voltage . . . . . . . . . 3
Cathode Resistor . . b oooooo o &0 ohms
Peak AF Grid-No.1 Voltage 5000000 o 17.7 volts
~ Zero-Signal Cathode Current. . . . . . . . 70 ma
— Max.-Signal Cathode Current. . . . . . . . 81 ma
Effective Load Resistance
.(Plate to plate) . . . . . . . . . .. . 11000 ohms
Total Harmonic Distortion. . . R 3 %
Max.-Signal Power Qutput . . . . . . .. . 16.5 watts

—=indicates a change.

Electron Tube Division Harrison, N. J.
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Maximum Circuit Values:

Grid-Nc.1-Circuit Resistance:
For cathode-bias operation. . . . . . . . 1 max. megohm

% without external shield.

b Obtained from taps on the primary winding of the output transformer.
The tapsare located on each siueof the center-tap (B+) so as to supply
43 per cunt of the plate signal voltage to grid ¥o.2of each output tube.

RADIO CORPORATION OF AMERICA DA;A62I

Electron Tube Division Harrison, N. J.
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AVERAGE CHARACTERISTICS
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7203 /4CX2508B

Beam Power Tube

. FORCED~AIR COOLED

CERAMIC-~METAL SEALS 400 WATTS CW OUTPUT TO 175 Mc
COAXIAL-ELECTRODE STRUCTURE 250 WATTS CW OUTPUT AT 500 Mc
COMPACT OESIGN INTEGRAL RADIATOR

For Use at Frequencies up to 500 Mc

The %7203 is unilaterally interchangeable with the 4X2508 and
. bilaterally interchangeable with the 4CX2508.

GENERAL DATA
Electrical:
Heater, for Unipotential Cathode:

Voltace (AC or DC}2 . . . . . . ... 6.0 + 10% voits
Current at heater volts = 6.0 . ., . . 2.6 amp
‘ Minimum heating time. . . . . . . . . 30 sec
Mu~Facter, Grid No.2 to Grid No.1,
for grid-No.2 volts = 300 and
grid-No.2 ma. =50, . . .. ... .. 5.0 -
Direct Interelectrode Capacitances:®
Grid No.1 to plate. 5 000 o 0.03 upf
Grid No.1 to cathode, grid No.2,
and heater. . . . . ... . .. .. 16.0 uuf
Plate to cathode, grid No.2,
and heater. . . . . . . .. 0 0o o 4.4 puf
Mechanical:
Operating Position. . . . . . .. e e e e c e e e . Any
Maximum Overall Length. . . . . . . . . .. ... .. 2.464"
Maximum Seated Length . . . . . . . . .. 900000 P
Maximum Diameter. . . . . . . . . . . . ... . ... 1l1l.640"
Weight {Approx.}. . .« « v v v v v o v o v o . 40z
Radiater. . . . . v v v ..o e e Integral part of tube
Socket. . . . . . . . JAir-3ystem Socket, such as SK-600¢ and
SK-606 Air ChimneyS; or 124-110-1¢
(Supplied with Air Chimney)
Base. . . . . . . .. ... . v« « « « . .. Special B-Pin
BCTTOM VIEW
RADIATOR

Pin 8- Cathode
Base Index Plug-
Grid No.1
Radiator - Plate
Ring Terminal f -
Grid No.2

Pin Z-Grid No.2®

Pin 2 - Cathode
. Pin 3 -Heater

Pin 4 - Cathode

Pin 5-0o Not Use

Pin 6 - Cathode
Pin 7 - Heater

Air Flow:
Through indicated air-system socket—This fitting directs
the air over the base seals; past the grid-No.2 seal,
envelope, and plate seal; and through the radiator to

«—indicates a change.
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7203/4CX250B

provide effective cooling with minimum air fiow.

When

the tube is operated at maximum plate dissipation for
each class of service, a minimum air flow of 3.8 cfm‘
through the system is required. The corresponding

pressure drop is approximately 0.3 inch of water

These

requirements are for operation at sea level and at an
ambient temperature of 20° C. At higher altitudes and
ambient temperatures, the air flow must be increased
to maintain the respective seal temperatures and the

plate temperature within maximum ratings.

Without air-system socket— If an air-system socket is
not used, it is essential that adequate cooling air
be directed over the base seals, past the envelope,
and through the radiator. Under these conditions and
with the tube operating at maximum plate dissipation
for each class of service, a minimum air flow of 3.6
cfm must pass through the radiator. The corresponding

pressure drop is approximateiy O.| inch of water.

These .

requirements are for operation at sea level and at an
ambient temperature of 209 C. At higher altitudes
and ambient temperatures, the air flow must be increased
to maintain the respective seal temperatures and the

ptate temperature within maximum ratings.

Plate Temperature (Measured on base
end of plate surface at junction

with fins). . . e e 250 max.
Temperature of Plate Seal Grid—No.Z
Seal, and Base Seals. . . . . . .. . 250 max.

AF POWER AMPLIFIER & MODULATOR — Class AB9

Maximum CCSM Ratings, Absolute-Naximum Values:

DC PLATE VOLTAGE. . . . o o 2000 max.
OC GRID-No.2 lSCREFN—GRID) VOLTAGE. o o 400 max.
MAX.-SIGNAL DC PLATE CURRENTJ 6 00 0o 250 max.
GRID-No.2 INPUTI. . . . . a0ao0o0 12 max.
PLATE DISSIPATIONI. . . . 6 0o oo 250 max.

PEAK HEATER-CATHODE VOLTAGE
Heater negative with

respect to cathode. . . . . . . . . 150 max.
Heater positive with
respect to cathode. . . . . . . . . 150 max.

Typical CCS Operation:

Values are for 2 tubes

OC Plate Voltage. . . . . . . . 1000 1500 2000
OC Grid-No.2 Voltage. . . . 350 350 350
DC Grid=No.1 (Control—-grld)

Voltage . . -55 -55 -55
Peak AF Grid-No.1l-to-Grid-No.1

Voltage . . 5 9 9 94
Zero-Signal 0C Plate Current. . 166 166 166
Max.-Signal DC Plate Current. . 500 500 500

oc
oc

volts
volts

ma
watts
watts

volts

volts

volts
volts

volts

volts.
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7203/4CX250B

Zero-Signal DC Grid-No.2

Current . . . . . . . . ... 0 0 0 ma
Max.-Signal DC Grid-No.2
Current {Approx.) . . . . . . 10 8 8 ma
Effective Load Resistance
(Plate to plate}. . . . . .. 3300 6000 8700 ohms
Max.-Signal Driving Power
{Approx.) . .. . . . ... 0 0 0 watts
Max.-Signal Power Qutput
‘ (Approx.] . .« . . . ... 220 460 590 watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance (Per tube) . 0.1 max. megohm

RF POWER AMPLIFIER — Class B Television Service

Synchronizing-level conditions per
tube unless otherwise specified

Maximum CCS" Ratings, Absolute-Naximum Values:

54 to 216 Nc

DC PLATE VOLTAGE. . . . « o . « . . o . . 2000 max. volts
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . . . 400 max. volts
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . . . -250 max. volts
DC PLATE CURRENT (AVERAGE)k . . . . . .. 250 max. ma
GRID-No.2 INPUT . . . . . . . ... ... 12 max.  watts
GRID-No.1 INPUT . . . . . . o . oo v v 2 max.  watts
PLATE CISSIPATION . . . . . . o o« o .. 250 max. watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 150 max. volts

Heater pasitivewith respect to cathode. 150 max. volts
Typical CCS Operation:

With bandwidth of 5 Nc

DC Plate Voltage. . . . . . .. 1000 1500 2000 volts
DC Grid-No.2 Voltage. . . . . . 350 350 350 volts
DC Grid-No.1 Voltage. . . . . . -60 -65 -70  volts
Peak RF Grid-No.l Voltage:

Synchronizing level . . . . . 65 71 76 volts

Pedestal level. . . . . . .. 52 57 62 volts
OC Plate Current:

Synchronizing level . . . . . 355 360 360 ma

Pedestal level. . . . . . . . 250 250 250 ma
DC Grid-No.2 Current:

Synchronizing level . . . . . 27 29 29 ma

Pedestal level. . . . . . .. 4 0 0 ma
OC Grid-No.1 Current:

Synchronizing level . . . . . 2 5 & ma

Pedestal level. . . . . . . . 0 0 0 ma
Driving Power (Approx.):1

Synchronizing level . . . . . 0.4 1.2 1.2 watts

Pedestal level. . . . . . .. 0 0 0 watts
Power Qutput {Approx.):

Synchronizing level . . . . . 160 300 440  watts

Pedestal level. . . . . . .. 90 170 250 watts

RADIO CORPORATION OF AMERICA DATA 2
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7203/4CX250B

LINEAR RF POWER AMPLIFIER
Single-Sideband Suppressed-Carrier Service

Maximum CCSM Ratings, Absolute-Naximum Values: ‘
Up to 500 MNc

DC PLATE VOLTAGE. . . . . . . . .. ... 2000 max. volts

DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . . . 400 max. volts

MAX.-SIGNAL DC PLATE CURRENT. . . . . . . 250 max. ma

GRID-No.2 INPUT . . . . . . . . . . ... 12 max.  watts

PLATE DISSIPATION . . . . . . . . . . .. 250 max.  watts

PEAK HEATER-CATHODE VOLTAGE : ‘
Heater negative with respect to cathode. 150 max. volts
Heater positivewith respect to cathode. 150 max. volts

Typical CCS Class AB, "Single-Tone" Operation:"
At frequencies up to 175 Mc

DC Plate Voltage. . . . . . . . 1000 1500 2000 volts
DC Grid-No.2 Voltage" . . . . . 350 350 350 volts .
DC Grid-No.1 (Control-grid)

Voltage . . . . .. ... .. -55 -55 -55  volts
Zero-Signal DC Plate Current. . 83 83 83 ma
Zero-Signal DC Grid-No.2

Current . . . . . . . . ... 0 0 0 ma
Effective RF Load Resistance. . 1650 3000 4350 ohms
Max.-Signal DC Plate Current. . 250 250 250 ma
Max.-Signal DC Grid-No.2

Current . . . . . . . . . .. 5 4 4 ma
Max.-Signal Peak RF Grid-No.1

Voltage . . . . . . . .. .. 47 47 47  volts
Max.-Signal Driving Power

(Approx.) . . . . . . . . .. 0 0 0 watts
Max.-Signal Power Output

(Approx.) . . . . . . .. .. 110 200 295  watts

Maximum Circuit Values:

under any condition:

For fixed-bias operation. . . . . . . . 25000 max. ohms
For cathode-bias operation. . . . . . . . . Not recommended

Grid-No.1-Circuit Resistance .

- Typical CCS Operation with "Two-Tone Modulation™:?

At 30 Mc

DC Plate Voltage. . . . . . . . 1000 1500 2000 volts
DC Grid-No.2 Voltage" . . . . . 350 350 350 volts .
DC Grid~No.1 Voltage® . . . ., . =55 -55 -55  volts
Zero-Signal DC Piate Current. . 83 83 83 ma
Effective RF Load Resistance. . 1650 3000 4350 ohms
DC Plate Current at Peak

of Envelope . . . . . . . .. 250 250 250 ma
Average DC Plate Current. . . . 175 175 175 ma
DC Grid-No.2 Current at Peak

of Envelope . . . . . . . .. 30 30 30 ma .

-»Indicates a change.

Electron Tube Division Harrison, N. J.
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7203/4CX2508B

Average DC Grid-No.2 Current. . . . 6 £ 15 ma
Average DC Grid-No.1 Current. . . . 0 0 0 ma
Peak-Envelope Driver Power
(Approx.) . . . . . . . . . ... 1 1 1 watt
Output—Circuit Effucnency
(Approx.) . . .. 95 95 95 %
Distortion Products Level r
Third Order . . . . . . . . . .. 29 29 30 db
Fifth Order . . .. 40 38 35 db
Useful Power Output (Approx ) s
. Average . . . . . . . ... 55 100 147.5 watts
Peak Envelope . . . . . . . . . . 110 200 295 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under any condition:
For fixed-bias operation. . . . . . . . . 25000 max. ohms
For cathode-bias operation. . . . . . . . . Not recommended

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditicns per tube for use
with a maximum mcedulation factor of 1

Maximum CCSF Ratings, Absoluie-Naximum Values:

Up to 500 Mc

DC PLATE VOLTAGE. . . . . . . . . . 1500 max. volts
DC GRID-No.2 (SCREEN-GRID) VO[TAGE R 300 max. volts
DC GRID-No.1 (CONTROL—GRID) VOLTAGE . . . -250 max. volts
DC PLATE CURRENT. . . . . . . o o o 200 max. ma
GRiID-Mo.2 INPUT . . . . . . . e 8 max. watts
GRID-No.1 INPUT . . . . . . . . . . . .. 2 max. watts
PLATE DISSIPATION . . . . . R 165 max.  watts
PEAK HEATER-CATHODE VOLTAGE :

Heater negative with respect tocathode . 150 max. volts

Heater positivewith respect tocathode . 150 max. volts

Typical CCS Operation:
At frequencies up to 175 MNc

DC Plate Voltage. . . . . . . .. 500 1000 1500 volts
DC Grid-No.2 Voltage (Modul:ted

approx. S5%)t . . . ... L L L. 250 250 250 volts
DC Grid-No.1 Voltage ....... -100  -100 -100 volts
Peak RF Grid-No.1 Voltage L. .. 113 113 113 wvolts
DC Plate Current. . . . .. . .. 200 200 200 ma
DC Grid-No.2 Current. . . . . .. 32 31 31 ma
DC Grid-No.1 Current (Approx. ) . 6 6 6 ma
Driving Power (Approx.)V. . . .. 0.7 0.7 0.7 watt
Power Output (Approx.). . . . . .. 50 140 235 watts

Maximum Circuit Values:
Grid-No.1-Circuit Resistance

. under any condition . . . . . . . . . . . 25000 max.  ohms
m RADIO CORPORAT/ON OF AMERICA DATA 3
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7203 /4CX250B

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy”

and
RF POWER AMPLIFIER — Class C FM Telephony
Maximum €CS? Ratings, Absolute-Naximum Values:

Up tosoo Nc

DC PLATE VOLTAGE. . . . . . . . . . . .. 2000 max
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . . . 300 max.
DC GRID-No.1 {CONTROL-GRID) VOLTAGE . . .  -250 max.
OC PLATE CURRENT. . . . . . . P 250 max.
GRID-No.2 INPUT . . . . . . . . ... .. 12 max.
GRID-No.1 INPUT . . . . . . . . ... .. 2 max.
PLATE DISSIPATION . . . . . . . . .. - 250 max.
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode . 150 max.

Heater positive with respect tocathode . 150 max.

Typical CCS Operation:
At frequencies up to 175 Mc

OC Plate voltage. . . . . . . . 500 1000 1500 2000
DC Grid-No.2 Voltage. . . . . . 250 250 250 250
DC Grid-No.1 Voltage. . . . . . -90 -90 =90 -90
Peak RF Grid-No.1 Voltage . . . 109 109 109 109
OC Plate Current. . . . . . .. 250 250 250 250

OC Grid-No.2 Current. .

Driving Power (Approx.) . 1 1 1 1
Power OQutput (Approx.}. . . . . 65 180 290 400
At frequency of 500 Mc with coaxial cavity
OC Plate Voltage. . . . . . . . .. .. . . 2000
OC Grid-No.2 Voltage. . . . . . . . . .. . 300
OC Grid-No.1 Voltage. . . . . . . . . ... -90
DC Plate Current. . . . = . . . ... ... 250
OC Grid-No.2 Current. . . . . . . . .. .. 10
DC Grid-No.1 Current {Approx.). . . . .. . 25
Driver Power Output {Approx.)l. . . . . .. 18
Useful Power OQutput (Approx.) . . . . . . . 250

Maximum Circuit Values:

Grid-No.1-Circuit Resistance
under any condition . . . . . . . . . . . 25000 max.

... a8 45 36 30
DOC Grid-No.1 Current (Approx.). 12 12 11 11

volts
volts
volts

ma
watts
watts
watts

volts
volts

volts
volts
volts
volts
ma

ma

ma
watt
watts

volts
volts
volts
ma
ma
ma
watts
watts

ohms

® gecause the cathode is subjected to considerable back bombardment as
the frequency is increased with resultant increase in temperature, the
heater voltage should be reduced depending on operating conditions and
frequency to prevent overheating Lhe cathode and resultant short life.

o

With cylindrica) shield JEOEC N0.320 surfounding radiator; and with

a cyli drica) snield 4 DEC NO.321 surrounding the grid-No.2 ring

terminal. Both shields are connected to ground.

Available from Eitel-McCullough. inc., San Bruno. California.
Available from E. F. Johnson Co., waseca. Minnesota.

For use at lower frequencies.

For use at higher frequencies.

part of the input cycle.
Continuous Commercial Service.

> @ w0 aon

Subscripl 1 indicates that grid-No.1 current does not flow during any

RADIO CORPORATION OF AMERICA
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7203/4CX2508

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

The driver stage is required to supply tube losses and rf-circuit
losses. The driver stage should be designed to provide an excess of
power above Lhe indicated values 1o take care of variations In Vine
voltage, in components, in inilial tube characteristics, and in tube
characteristics during life.

"Single-Tone* operation refers to that class of amplifier service
in which the grid-No.2 input consists of a monofrequency rf signal
haviny constant amplitude. This signal 1s produced ina single-si1deband
suppressed-carrier system when a single audio frequency of constant
amplitude is applied to the input of the system.

Preferably obtained from a fixed supply.

"Two-Tone Mooulation® operaticn refers to that class of amplifier
service in which the inputl consists of Lwo equal monofrequency rf
signals having constant amplitude. These signals are produced in a
singte-sideband suppressed-carrier system when two equal-and-constant-
ampletuge avudio frequencies are applied to the input of the system,
Obta.ned from a fixed supply.

Witheul the use of feeaback to enhance linerity.

Measured at load of output circuit having ingicated efficiency.

The Jc grid-No.2 voltage must be modulated approximately 55% in phase
with the plate modulation in order Lo obtain 100% modulation of the
7203. The use of a series grid-No.2 resistor or reactor may not give
satisfactory performance and is therefore not recommended.

Ovbtained from grid-No.1 resistor or from a combinalion of grid-No.1
resistor with either fixed supply or cathode resistor.

Key~-down conditions per tube without amolitude modulation, Amplitude
modulation essentially negative may be used if the positive peak of

the audio-frequency envelope does not exceed 115% of the carrier
conditions.

*

© 3

-~ Ao

CHARACTERIST!ICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Min. Max.

Heater Current. . . . . . . . . . 1 2.3 2.9 amp
Direct Interelectrode
Capacitances:

Grid No.1 to plate. . . . . .. 2 - 0.06 g f -
Grid No.1 to cathode,
grid No.2, and heater . . . . 2 14.2 17.2 et
Ptate to cathode, grid No.2,
and heater. . . . . . .. .. 2 4.0 4.8 upf
Gria-No.1 Voltage . . . . . . . . 1,3,4,5 -32 -46 volts
Grid-No.2 Current . . . . . . .. 1,3,4,5 -7 3 ma
Usefu! Power Qutput . . . . . .. 4,56 225 - watts

Note 1: with 6.0 volts on heater.

Note 2: With cylindrical shield JEOEC No.320 surrounding radiator; and
withacylindrica) shield JEOEC No.321 surrounding the grid-No.?2
ring terminal. Both shields are connected to ground.

Note 3. With dc plate volts = 1000, dc grid-No.2 volts = 300, and
grid-No.1 voltage adjusted to give plate current of 150 ma.

Notz #: With Forced-Alr Cooling as specified under GENERAL OATA—
Air-System Socket.

Note S: Heater-voltage must oe applied for at least 30 seconds before
application of other voltages.

Nole 6: WIth heater volts = 5.5, dc plate volts = 2000, dc grid-No.Z
volts = 300. dc grid-No,.1 vOits = -90, dc grid-No.1 ma. = 2§
maximum, grid-No.1 signal voltage adjustea Lo produce dc plate
current of 250 ma., and coaxial-cavity amplifler-circuit
operating frequency (Mc) = u475.

- Indlcates a change.
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7203 /4CX2508B

SPECIAL TESTS & PERFORMANCE DATA
Interelectrode Leakage:

This test is destructive and is performed on a sampie lot
of tubes from each production run under the following condi -
tions: ac heater volts = 6.6, no volitage on other elements,
and specified forced-air cooling for Air-System Socket. At
the end of 500 hours, with tube at 25° C, and with no voltage
applied to heater, the minimum resistance between indicated
electrodes as measured with a 500-volt Megger-type ohmmeter

having an interna! impedance of 2.5 megohms, will be:
Grid No.| and grid No.2 . . . . . . . . . 10 min. megohms
Grid No.| and cathode . . . . . . . . . . 10 min. megohms
Grid No.2 and cathode . . . . . . . . . . 10 min, megohms

OPERATING CONSIDERATIONS

The socket for the 7203 should be of a type (such as is
indicated in the tabulated data} which permits adequate air-
cooling of the tube. Although the base wil! fit aconventional
tock-in socket, the latter does not permit adequate cooting
and its use is therefore not recommended.

The plate connection is made by means of a metal band or
spring contacts to the cytindrica! surface of the radiator.
it isessential that thecontact areas be kept clean to minimize
rf losses especially at the higher frequencies.

RADIO CORPORATION OF AMERICA
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68"
+.0057
~.009 r_
| DlA.
::0025
25571923, r
. ¥ p l.—RADIATOR
£6a0" TERMINAL
1.86),
£.05 PO .o e Wi 1.406" MAX. DIA.
J8% et 3 GRID-N22 TERMINAL
’ F—(r ----- MAKE_ NO CON-
], 4 4 M~ "NECTION TO
T 2so'max. THIS SURFACE
.5347
20~ 020" LY N .360"MI 456 MAX.
:‘o*.o MIN.” 005" MIN. & _i M- i
GRID-N2I TERMINAL—/ Lfee" 103.
.260" t.OOS”DIA*’ g'j L
082"1.004"
i 221°%

GRiD-No. |-PLUG DIMENSIONS ARE MEA

SERIES OF GAUGES SHOWN N SKETCH
FOLLOWING

TWE GAUGE; AND "NO-GO"

FOR THE USE OF THE GAUGES FOLLOW:

A

¢ See next page.

INDICATES THAT THE GRID~No.
KEY WILL NOT ENTER THE GAUGE MORE THAN 1/16".

1,425, 687" xe
+.008" o i -303,
DIA. t'@&?x " 8 +.005"
) A\ 8 PINS *

“+.003"
050"+ 2024 0IA.
\-CERAMIC
92CM-9724RI

SURED BY THE USE OF THE
ES 5y AND G,. IN THE

INSTRUCTIONS FOR THE USE OF THESE GAUGES "GO"
INDICATES THAT THE ENTIRE GRID-No.

I-PLUG KEY WILL ENTER
1-PLUG
INSTRUCT IONS

Electron Tube Division

RADIO CORPORATION OF AMERICA

Harrison, N. j.
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7203/4CX250B

A

»*

GAUGES G -1, 6,-2, G,-3, AND G,-4:

USING ONLY SLOT C, TRY THESE GAUGES IN NUMERICAL
ORDER UNTIL ONE IS FOUND THAT WILL ACCEPT THE ENTIRE
GRID-No.| PLUG. USING THE FIRST GAUGE THUS FOUND, IT
WILL NOT BE POSSKBLE TO INSERT THE GRID-No.| PLUG IN
SLOT B.

GAUGES G,-1, G,-2, AND G,-3

THE GRID-No.i PLUG WILL BE REJECTED BY GAUGES G,-|
AND G,-2, BUT WILL BE ACCEPTED BY GAUGE G,-3.
BASE-PIN POSITIONS ARE HELD TO TOLERANCES SUCH THAT THE
ENTIRE LENGTH OF THE PINS WILL, WITHOUT UNDUE FORCE,
PASS INTO AND DISENGAGE FROM THE FLAT-PLATE GAUGE SHOWN
IN SKETCH Gj.

GAUGE SKETCH G

A
.0780 H
% 0003” 7
[ — Se——=bo I/Z B- -
______ s I
1 Y
1 ,;
" 2 | 3. oooa”""cl"
1 - 92CS-8634
Dimension
u
[ Gauge A

_ J57gn + -0000"

Gyt 575" _ 0005
|

- _sg00u * -0000"
61 { 600" _ " goos

_ 2625m + -0000"
6,-3 625" _ looosv |

_ « + .0000"
6, -4 | -2e80" T

. - N

Electron Tube Division Harrison, N. J.
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7203/4CX2508B

GAUGE SKETCH Gop

¢ A
X /
® [ ;
[V N
- - e - -
____________ 4 T
]
el — '
. < —_— 92CS-8635
T - - ]
} 6 Dimension
auge -
; e A B
. + .0000" \
[ Gy=t -2550" T e . 125
« + .0000"
‘ | G,-2 2980" _ 10005 none
~ W + .0000"
G,-3 3080 T 0005" | none
— — S

GAUGE SKETCH G3

45°+ 8

"
266" +900, Dia. ——|

458”15’

.

8 HOLES

&
066" +300, DIa.

.3435"1.0005" R.

P, I/
7

7

%
7

187"
$.005"

Z.

92CS-7975R! l

NOT CUMULATIVE

RADIO CORPORATION

Electron Tube Division
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@
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TYPICAL PLATE CHARACTERISTICS

& VOLTS
GRID-N22 VOLTS

oooe

SLT0A 31vId

—Hl L L

st e

1T

pyuey

=

e

PLATE AMPERES

92CM - 93755

Harrison, N. J.
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250!

TYPICAL CHARACTERISTICS

6 VOLTS
GRID-N22 VOLTS
GRID-N21 VOLTS

Es

S383dWy 1IN (221) 2sn-aeo wo (191)

PLATE VOLTS

92CM - 3756

DATA 7
Harrison, N. J. 9-€2
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7203/4CX2508B

TYPICAL CONSTANT CURRENT CHARACTERISTICS
[E£=6 VOLTS
GRID=-N22 VOLTS =250
| Tp= PLATE AMPERES B
| I&, = GRID-N21 AMPERES

-N22 AMPERES

000
PLATE VOLTS

Fany

10,051

S PunsNsmuTIEa

GRID-N®] VOLTS

92CM-9760

Electron Tube Division Harrison, N. J.
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS

‘ IE; =6 VOLTS

GRID-N22 VOLTS =350
I,=PLATE AMPERES
IC)=GRID-N2I AMPERES
Ic= GRID-N22 AMPERES |

1000
PLATE VOLTS

92CM =376

Electron Tube Division Harrison, N. J. 9-62
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Beam Power Tube

. FORCED-AIR COOLED
CERAMIC-METAL SEALS 400 WATTS CW OUTPUT TO 175 Mc
COAXIAL-ELECTRODE STRUCTURE 250 WATTS CW OUTPUT AT 500 Mc
COMPACT DESIGN INTEGRAL RADIATOR

For Use at Frequencies up to 500 Mc

The 7204 is untlaterally interchangeable with the 4X250F and -
. bilaterally interchangeable with the 4CX2s0F,

The 7204 1s the same as tie 7203/4CY¥250R except for the
following items:
Heater, for Unipotential Cathode:
Voltage {ACor DCJ2 . . . . . . . . .. . 26.54% 10% volts
Curreat at heater volts = 26.5. . . . . . 0.58 amp

a gecause the cathods is subjected to considerable back bombardment as
the frequency is increased with resvltant increase 1n temperature, the
heater voltage should be reduc:c depending on operating conditions and
frequency to prevent overheating the cathode andg resultant short life.

CHARACTERISTICS RANGE VALUES FOR EQU!IPMENT DESIGN
Note Nin. WNax.
Heater Current. . . e 1 0.50 0.62 amp
Direct Interelectrode
Capacitances:
Grid No.1 to plate. 5 2 - 0.06 pgaf =
Grid No.l to cathode, gr.d
No.2, and heater. . . R 2 14.2 17.2 g f
Plate to cathode, grid
2

Na.2, and heater. 4.0 4.8 gt

Grid-No.1 Voltage . ... 1,3,4,5 =32 -46 volts
Grid-No.2 Current . . . . . . . . 1,3,4,5 -7 3 ma
Useful Power Output . . . . . . . 4,5,6 225 - watts

Note 1: With 26.5 volts on heater.

Note 2: with cylindrical shieig JEDEC N0.320 surrounding radiator: and
withacylindarical shield JEDEC No.321 surrounding the gricg-No.2
ring terminal. Both thields are connected to ground.

Note 3. with dc plate volts = 1000, dc grig-No.2 volts = 300, and grid-
Ho.1 voltage adjusted to give plate current of 150 ma

Note 4: with forced-Air Coolicg as specified under GENERAL DATA — Air-
System Socket

Note 57 Heater voltage must te applied for at least 30 seconds before

application of other voltages.
Note &: With heater volts = 4.3, dc plate volls = 2C00, dc grid-No.2

volts = 300, dc grid-No.1 volts = -90. dc grid- NO 1 ma, = 25
maximum, grld No.1 signal voltage adjusted to produce dc plate
current of 250 ma., ano ccaxial-cavity amplifier-circutt operating
frequency (Mc) = u7s.

SPECIAL TESTS & PERFORMANCE DATA

Interelectrode Leakage:
This test is destructive and is performed on a sample lot

of tubes from each produstion run under the following condi-~

- Indicates a change.
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7204 /4CX250F

tions; ac heater volts = 29.1, no voltage on other elements,

and specified forced-air cooling for Air-System Socket. At
the end of 500 hours, with tube at 25° C, and with no voltage ‘
appiied to heater, the minimum resistance between indicated
electrodes as measured with a 500-voit Megger-type ohmmeter
having an internal impedance of 2.5 megohms, will be:
Grid No.| and grid No.2 .
Grid No.! and cathode .
Grid No.2 and cathode .

10 min. megohms
10 min. megohms
10 min. megohms

Electron Tube Division Harrison, N. J.
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7212

Beam Power Tube

90 Watts CW Input (ICAS) up to 60 Mc
60 Watts CW Input ( ICAS) up to 175 Mc

For Use under Severe Shock and Vibration

Electrical:

GENERAL DATA

‘Heater, for Unipotential Cathode:

Voltage (AC or DC). . . . . . ... ... 6.3:+10% volts
Current at heater volts = 6.3 . . .. .. 1.25 amp
Transconductance, for plate volts
= 200, grid-No.2 volts = 207,
and platema. =100 . . . . . .. . . .. 7000 wrhos
Mu-Factor, Grid No.2 to Grld No.1
for plate volts = 200, grid-No.2
. volts = 200, and platema = 100. . ... 4.5
Direct Interelectrode Capacitances:
Grid No.1 %o plate. . . . . . . . . . . . 0.24 max. gt
Grid No.1 to cathode & grld Ni.3
& internal shield, grid No.2,
base sleeve, and heater . . . . . . .. 13.0 tguf -
Plate to cathode & grid No.3 &
intesnal shield, grid No.2,
base sleeve, and heater . . . . . . . . 8.5 f
Mechanical:
Operating Position. . . . . . . e e e e e e e e e e e Any
Max:mum Gverall Lenqth. . . . . . . . . . . . . .. 3 13/16"
Seated Lenatn . . . . . L .. oo o e e . 3-1/8" ¢ 1/8"
Max.mum Diameter. . . . . . . . & v ¢« o o o0 .. 1-21/32"
Weight (Approx.). . . . . . . . . a0 00000000 O 2 oz
BUlD:e v v o e v i e e e e e e e e e e e e e e e e T12
M o c o oo 060G o000 0o0O06 a0 Small (JEDEC No.C1-1)
Socket. . . . . ... .Standard Octal 8-Contact

Basing Designation for BOTTOM VIEW

Pin 1 -Cathode, n
Grid No.3, ™=

Internal
. Shield
Pin 2 —Heater

Pin 3-Grid No.2

Pin 4 —Same as
Pin 1

* See next page.

.. Small Micanol-Wafer Octal 8-Pin with "770" Sleeve

(JEDEC Group 1, No.R8-150)

Pin 8 - Base

AA' =PLANE OF ELECTRODES

. TCK=

Pin 5-Grid No.1

Pin 6 —-Same as
Pin 1

Pin 7 - Heater

Sleeve
Cap - Plate

- tndicates a change.
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7212

AF POWER AMPLIFIER & MODULATOR ~ Class At
Maximum Ratings, Absolute-Naximum Values:

DC PLATE VOLTAGE . . . . . . .
OC GRID-No.2 (SCREEN-GRID)
VOLTAGE. . . . . . . . ...
MAX.-SIGNAL DC PLATE
CURRENT™™, . . . . . . ...
MAX.-SIGNAL PLATE INPUT*". . .
MAX.-SIGNAL GRID-No.2
INPUT®™™. . . o o oo L.
PLATE DISSIPATION™ . . . . . .
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode .
Heater positive with
respect to cathode . . . .
BULB TEMPERATURE (At hottest
point on bulb surface) . . .

Typical €CS Push-Pull Operation:

Values are for

OC Plate Voltage . . . . . . .
DC Grid-No.2 Voltaged. . . . .
DC Grid-No.1 (Control-Grid)
Voltage:
With fixed-bias source . . .
Peak AF Grid-No.l-to-
Grid-No.1 voltage. . . . . .
Zero-Signal DC Plate Current .
Max.-Signal DC Plate Current .
Zero-Signal DC Grid-No.?2
Current. . . . . . .. ...
Max.-Signal DC Grid-No.2
Current. . . . . . . . ...
Effective Load Resistance
(Plate to nlate) . . . . ..
Max.-Signal Driving
Power (Approx.). . . . . ..
Max.-Signal Power Qutput
{Approx.}. . . v v o . . ..

Typical ICAS Push-Pull Operation:

Values are for 2 tubes

DC Plate Voltage . . . . . ..
DC Grid-No.2 Voltage*. . . . .
OC Grid-No.1 (Control-Grid)
Voltage:
From fixed-bias source . . .

: See next page.

cecs ICAS
600 max. 750 max.
250 max. 250 max.
125 max. 135 max.
60 max. 85 max.
3 max. 3 max.
20 max. 25 max.
135 max. 135 max.
135 max. 135 max.
220 max. 220 max.
2 tubes

400 500 600
190 185 180
-40 -40 -45
80 80 90
63 57 26
228 215 200
2.5 2 1
25 25 23
4000 5500 7000
0 0 0
55 70 82

600 750

200 195

-50 -50

volts
volts

ma
watts

watts
watts
volts
volts

oc

volts
volts

volts
volts
ma
ma
ohms

watts

watts

volts
volts

volts
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7212

M Key-down conditions per tube withcut amplitude modulation. amplitude
modulation essentially ne%ativ-: may be used if Lhe positive peak of
the audic-frequency envelope does not exceed 115% of the carrier

. conditions,

5]

cbtained preferably from a seperate source, or from the piate supply
voltage with ayoltage divider, or throughaseries resistor, & series
grid-No,2 resistor should be ssed only when the 7212 is used in a
circuit which is not keyed. Grid-No.2 voltage must not exceed 100
volts under key-up conditions.

o obtained from fixed supply, by gric-No.1resistor, by cathode resistor,
cr by combination methods.

. CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Kin. Max.
Heater Current. . . . . . . . . 1 1.175  1.325 amp

Direct Interelectrode
Capacitances:
Grid No.1 to plate. . . . . . 2 - 0.24 puf
‘ Grid No.1 to cathode &
grid No.3 & internal
shield, grid No.2,
base sleeve, and heater . . ? 12.C 15.0 upf
Plate to cathode & grid
No.3 & internal shield,
grid No.2, base sleeve,

and heater. . . . . . . .. 2 7.3 9.5 puf
Plate Current . . . . . . . . . 3 46 94 ma
Grid-No.2 Current . . . . . . . 3 - 5.5 ma
Heater~Cathode Leakage
Current:
Heater 100 volts negative
with respect to cathode . . 1 - 100 na
Heater 100 volts positive
with respect to cathode . 1 - 100 ua
Useful Power Qutput . . . . . 4 47 - watts

Mu-Factor, Grid No.1 to
Grid No.2 . . . . . . . . .. 5 3.6 5.4

. Note 1: With 6,3 voils ac on heater.
¥ote 2: Without external shield.
Note 3: With 6.3 volts ac on heater, dc plate volts = 300, dc grid-No.2
volts = 200, and dc grid-No.1 volts = -33.
Hote 4: In a single-tube, self-exciled oscillator circuitl, and with 6.3
volts ac on heater, dc p'ate volts = 600, dc grid-No.2 volts
180, grid-Ho.1 resistor (ohms) = 30,000 : 10§, d< plate ma.
100 to 112, dc grid-No.2 ma. = 23 maximum, dc grid-No.l ma. =
2 to 2.5 and frequency {Wc) = 15.
. Rote 5: With 6.3 volts ac on heater, dc plate volts = 200, plate ma. =

100, and grid-Ho.2 volts = 200.

SPECIAL RATINGS & PERFORMANCE DATA

500-g Shock Rating:
This test is performed on a sample lot of tubes from each
production run. Tubes are held rigid and are subjected in
‘ four different positions to an impact acceleration of 500 g.
At the end of this test, tubesare required to meet the follow-

ing limits:

- |ndicates a change.

RADIO CORPORATION OFf AMERICA DATA 5
Electron Tube Division Harrison, N. J. 9-62



7212

Useful RF Power Output. . . . . . . . . . 42 min, watts
For conditions shown under Characteristics Range Values,
Note 4.

Heater-Cathode
Leakage Current . . . . See Characteristics Range Values

The tubes must also meet the established limit for low-—
frequency vibration (See below).

Fatigue Rating:

This test is performed on a sample tot of tubes from each
production run. Tubes are rigidly mounted and subjected to
2.5-g vibrational acceleration at 25 cycles per second for
32 hours in each of three positions. At the end of this test,
tubes are required to meet the following |imits:

Useful RF Power Output. . . . . « o « . . 42 min. watts
For conditions shown under Characteristics Range Values
Note 4.

Heater—Cathode
Leakage Current . . . . See Characteristics Range Values

The tubes must also meet the established timit for low-
frequency vibration (See below).

Low-Frequency Vibration Performance:

This test is performed on a sample lot of tubes from each
production run under the following conditions: Heater volts
= 6.3, plate-supply volts = 250, grid-No.2 volts = 200,
grid-No.! voltage varied to give a plate current of 0O milli-
amperes, plate load resistor {ohms) = 2000, and vibrating
frequency of 25 cycles per second with a fixed amplitude of
0.040 inch (total excursion 0.080 inchl. The rms output
voltage across the plate load resistorasa result of vibration
of the tube must not exceed 500 millivoits.

Variable-Frequency Vibration Performance (1)}:

This test is performed on a sample lot of tubes from each
production run. Tubes are vibrated in each of 3 positions
through frequency range of from 10 to 50 cycles per second
and back to 10 cycles per second. The tubes are vibrated
under the same conditions as specified for Low-Frequency
Vibration Performance. During the test, the tubes will not
show an rms output voltage across the plate foad resistor in
excess of 500 millivolts. At the end of this test, the tubes
will not show taporpermanent interelectrode shorts or defects
that cause the tubes to be inoperable.

Variable-Frequency Vibration Performance (2):

This test is performed on a sample lot of tubes from each
production run. Tubes are vibrated in each of 3 positions,
perpendicular and parallel to major axis of the tube, and
parallel to longitudinal axisof the tube, through the frequency
range from 50 to 120 cycles per second at a fixed acceleration
of 10 g under the same voltage, current and load conditions
as specified for Low-Frequency Vibration Performance. During
this test, the tubes will not show an rms output voltage
across the plate load resistor in excess of 500 millivolts.

RADIO CORPORATION OF AMERICA
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7213

Beam Power Tube

. CERAMIC-METAL SEALS COAXtAL-ELECTRODE STRUCTURE
UNITIZED-ELECTRODE DESIGN INTEGRAL RADIATOR
FORCED-AIR COOLED 2500 WATTS CW [NPUT

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE
Useful with Full Ratings at Frequencies up to 1215 Mc

GENERAL DATA
. Electrical:

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode:

Voltage (ACor DC)2. . . . . . . .. {52 :1;5"(:8] zg::z
Currerit at heater volts = 5.5. . . . 17.3 amp -
Minimum heating time at heater

' Y8 8 %6 6 o a 0 0 0500 6 o 5 minutes

Mu-Facter, Grid No.2 to Grid Mo.1

for plate volts = 2500, grld No.2

volts = 600, and plate ma. = 600 . . 17
Direct Interelectrode Capaci:ances:

Grid No.1 to plateb. . . . . . ... 0.17 max. et
Grid No.1 to cathode & heater. . . . 42 ppf
Plate to cathode & heater®®. . . . . 0.017 max. upf -
Grid No.1 to grid No.2 . . . . . . . 55 puf
Grid No.2 to plate . . . . . .. .. 16 i
Grid No.2 to cathode & heaterc 0o o 1.4 max. puf
Mechanical:
Operating Position . . . . . . . ... .. ........ Any
Overall Length . . . . . . . ... . . 3.24" t 0.10"
Greatest Diameter (See Dimensional Duthne) 3.72" + 0.03" -
Weight {Approx.) . e e e e . 2 1bs
Radiator . . . . . . .. 3G lntegral part of tube
Terminal Connections (See Dimensional Outline):

. G, -Grid-No.1- H,K - Heater- &
Terminal Cathode—
Contact Terminal
Surface Contact

G2 -Grid-No. 2- Surface
Terminal P-Plate-
Contact Terminal
Surface Contact

H-Heater— Surface
Terminal
Contact
Surface
Thermal:

Air F ow
Through radiator—Adequate air flow to limit the plate-seal
temperature to 250° C should be delivered by a blower

- |ndicates a change.

Electron Tube Division Harrison, N. J. 1-63
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through the radiator before and during the application of
heater, plate, grid-No.2, and grid-No. | voltages. Typical
values of air flow directed through the radiator versus
percentage of maximum rated plate dissipation for each
class of service are shown inaccompanying Typical-Cooling-
Requirements curves. Plate power, grid-No.2 power, heater
power, and air flow may be removed simultaneously.

To grid-No.2, grid-No.1, cathode, and heater seals—A suffi-

cient quantity of air should be directed at the heater
terminal and allowed to flow past each of these seals so
that its temperature does not exceed the specified maximum
valueof 260° C. Anair flow of 10 cfm is usuvalty adequate.

Seal Temperature (Plate, grid No.2,

grid No.1, cathode, and heater) . . . . . . 250 max. CG

LINEAR RF POWER AMPLIF|ER
Single-Sideband Suppressed-Carrier Service
Maximum CCSY Ratings, Absolute-Naximum Values:
Up to 1215 Me

OC PLATF VOLTAGE. . . . . . . . . .. .. 2500 max. volts
DC GRID-No.2 (SCREEN-GRID) VOLTAGF. . . . 1000 max. volts
MAX.-SIGNAL DC PLATE CURRENT. . . . 1 max. amp
MAX.-SIGNAL DC GRID-No.1 (CONTROL—GRlD)

CURRENT . . . . . . . . .. . .. . 0.2 max. amp
MAX.-SIGNAL PLATF INPUT . . . . . . . . . 2500 max. watts
MAX.-SIGNAL. GRID-No.2 INPUT . . . . . . . 50 max. watts
PLATF DISSIPATION . . . . . . . . . . .. 1500 max. watts
Typical CCS Class AB, "Single-Tone™ Operation:®

Up to 6o Me
DC Plate Voltage. . . . . .+ . . . . .. 2250 2500 wvolts
OC Grid-No.2 Voltage® . . . . . . .. .. 700 700 volts
OC Grid-No.1 Voltage. . . a 00000 =50 -50 volts
Zero-Signal DC Plate Current ..... .. 0.2 0.2 amp
Zero-Signal DC Grid-No.2 Current. . . . . 0 0 amp
Effective RF Load Resistance. . . . . . . 1100 1100 ohms
Max.-Signal OC Plate Current. . . . . . . 0.9 1 amp
- Max.-Signal DC Grid-No.2 Current. . . . . 0.045 0.045 amp
Max.-Signal DC Grid-No.1 Current. . . . . 0 0 amp
Max.-Signal Peak RF Grid-No.l Voltage . . 50 50 volts
Max.-Signal Driving Power (Approx.} . . . 0 0 watts
Max.-Signal Power Output (Approx.). . . . 1000 1250 watts

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for use
with maximum modulation factor of 1

Maximum CCSY Ratings, Absolute-Naximum Values:

e

Up to 1215 Me
PLATE VOLTAGE. . . . . . . . . . . .. 2000 max. volts

OC GRID-No.2 (SCREEN-GRID) VOLTAGF. . . . 1000 max. volts

— Indicates a change.

Electron Tube Division Harrison, N. J.
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DC GRIM-No.1 (CONTROL-GRID) VOLTAGE. . . . -300 max. volts
DC 2LATE CURRENT . . . . . . . . .« . . . . 0.85 max. amp
DC GRID-No.1 CURRENT . . . . . . . . . . . C.2 max. amp
PLATE INPOT. . . v v v v e v e e e e e s 1700 max. watts
GRID-No.2 INPUT. . . . . . b ooooDbooa 35 max. watts
PLATE D'SSIPATIDN. . . . . . . . . . . .. 1000 max. watts

Typical CCS Operation:
In grid-drive circuit at 600 Mc

NC Plate Voltage . . . . . . . . . .. . . 1800 2000 volts
DC Grid-No.2 Voltageg ........... 500 500 volts
DC Grid-No.1 Voltageh. . . . . . . .. .. =20 -30 volts
DC Plate Current . . . . . . . . . .. . 0.7% 0.83 amp
OC Grid-No.2 Current . . . . . . . . . . . 0.015 0.015 amp
DC Grid-No.l Current (Approx.} . . . . . . 0.04 0.04 amp
Driver Power Qutput (Approx.)d . . . . . . 50 55 watts
Useful Power Qutput (Approx.). . . . . . . 650%  800% watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under
any condition. . . . . . . . . . . .. .. 50001 max.  ohms

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy™
and
RF POWER AMPLIFIER — Class C FM Telephony
Maximum CCSY Ratings, Absolute-Maximum Values:
Up to 1215 Nc

DC PLATF VOLTAGE . . . . . . . . . . . . . 2500 max. volts
DC GRID-No.2 (SCREEN-GRID} VOLTAGE . . . . 1000 max. volts
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. . . .  -300 max. volts
DC PLATE CURRENT . . . . . . . . . . o o o 1 max. amp
DC GRID-No.L CURRENT . . . . . . . . . . . 0.2 max. amp
PLATE INPUT. . . .« o v o v o v v o o o 2500 max. watts
GRID-No.2 INPUT. . . . . . . . . . . . .. 50 max. watts
PLATE DISSIPATION. . . . . . . . . . . . . 1500 max. watts

Typical CCS Operation:

In grid-drive circuit at 6oo Mc

DC Plate VYoltage . . . . . . . . .. .. . 2250 2500 volts
DC Grid-No.2 Voltage". . . . . . . . . .. 500 500 volts
DC Grid-No.l VoltageP. . . . . . . . . . . -30  -30 volts
DC Plate Current .+ . . . o o v v o . . 0.9 1 amp
DC Grid-No.2 Current . . . . . . . . . .. 0.02 0.02 amp
DC Grid-No.1 Current (Approx.}] . . . . . . 0.07 0.07 amp
Driver Power Qutput (Approx.}J . . . . . . 70 75 watts
Useful Power Output (Approx.). . . . . . . 1050 1350% watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under
any condition. . . . . . . . .. . ... 5000k max.  ohms

<. 2\ RADIO CORPORATION OF AMERICA DATA 2
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® Because the cathode is subjected to considerable back bombardment as

the frequency is increased with resultant increase in temperature, the
heater voltage should be reduced depending on operating conditions
?91'1 frequency to prevent overheating the cathode and resultant short
ife,

b With external, flat, metal shield having diameter of 8" and center
hole approximatel‘! 3¢ in diameter provided with spring fingers that
connect the shield to grid-#o.2 terminal. Shield is located in plane
of grid-No.2 terminal perpendicular to the tube axis.

With external, flat, metal shield baving diameter of 8" and center
hote approximately 2-3/8" in diameter provided with spring tingers
that connect the shield to grid-No.1 terminal. Shield is located in
plane of grid-No.1 terminal perpendicular to the tube axis.

Continuous Commercial Service.

“Singte-Tone" operation refers to that class of amplifier service in
which the grid-No.1 input consists of a monofrequency rf signal havin
constant amplitude. This signal is froduced in a single-sideban
suppressed-carrier system when a single audio frequency of constant
amplitude is applied to the input of the system.

Preferably obtained from a fixed supply.

obtained preferably from a separate source modulated along with the
plate supply.

Obtained from grid-No.1 resistor or from a combination of grid-wo.1
resistor with either fixed supply or cathode resistor.

The driver stage is required to supply tube losses and rf-circuit
Josses. It should be designed to provide an excess of power above
the indicated value to take care of variations in line voltage, in
components, in initial tube characteristics, and in tube characteris-
tics during life.

a -

Ed

k This value of useful power is measured in load of output circuit.
! It this value is insufficient to provide adequate bias, the additional

required bias must be supplied by a cathode resistor or fixed supply.
n

Key-down conditions per tube without amplitude modulation. Amplitude
modutation essentially ne?ative may be used if the positive peak of
the audio-frequency envelope does not exceed 1155 of the carrier
conditions,

o obtained preferablty from a fixed supply, or from the plate-supply
voltage with a voltage divider.

Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor,
or by combination methods.

°

SPECIAL TESTS & PERFORMANCE DATA

Design samples of the 7213 have been subjected to the
following tests without adverse effects.

Variable-Frequency Vibration Performance:

This test was performed (per MIL-E-IC9, paragraph 4.9.20.3)
under the following conditions: heater volts = 5.5, plate-
supply volts = 450, grid-No.2 volts = 300, grid-No.| voltage
varied to give a plate current of (0 milliamperes, and plate
toad resistor tohms) = 2000. The tubes were vibrated in each
of 3 positions through frequency range from 10 to 50 to 10
cycles per second. The vibrating frequency had a fixed
amplitude of 0.040 inch (total excursion of 0.080 inchl.
During the test, the tubes did not show an rms output voltage
across the plate load resistor in excess of 500 millivolts.
At the end of this test, the tubesdid not show tap or permanent
interelectrode shortsor defects that would cause the tubes to
be inoperable. The tubes exhibited no pronounced mechanical
resonance during this test.

q Military Specification, Electron Tubes and Crystal Rectifiers, 3
October 1955.
-~ Indicates a change.
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Fatigue Performance:

Inthis test (per MIL-E-IC, raragraph 4.9.70.6), the tubes
were rigidly mounted and subjected to 2.% g vibrational
acceleration at 2% cycles rer second fcer 32 hcurs in each of
three positions with heater volts = 5.5, At the end of this
test, the tubes did not shew permanent or terporary shorts or
oper circuits, and passed all electrical tests,
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NOTE |: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR
BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No. I
TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL
CLEAN, SMCOTH, AND FREE OF BURRS, THE TUBE WiLL ENTER A
GAUGE AS SHOWN IN SKETCH G|. PROPER ENTRY OF THE TuBE 1S
OFTAINED WHEN THE GRID-No.2 TERMINAL 1S SEATED ON THE
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THAN !/16" BETWEEN THE SHOULDER SURFACE AND THE GRID-No.2
TERMINAL. THE GAUGE 1S PROVIDED WITH SLOTS TO PERMIT
MAKtNG MEASUREMENT OF SEATING OF GRID-No.2 TERMINAL ON
SHOULDER A-A'.

KOTE 2: THE DIAMETERCF EACH TERMINAL ISHELD TO INDICATED
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CONTACT SURFACE.
NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE
ANNULAR VOLUMES.
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7214

Beam Power Tube

CERAMIC METAL SEALS COAXIAL-ELECTRODE STRUCTURE
UNITIZED-ELECTRODE DESIGN INTEGRAL RADIATOR
FORCED-AIR COOLED 180 KW PEAK-PULSE POWER

MATRiX-TYPE, OXIDE-COATED, UHIPOTENTIAL CATHODE

For Pulsed RF Amplifier Service with Full
Ratings at Frgq_t:enc_igsvup to 1215 Mc

‘ GENERAL DATA
Electrical:

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode:

Vo' tace (AC or DC)® . . . {5 51 ymcal volts
6 volts
Cu~rent at heater volts = 5.5 . . . 17.3 amp
‘ Mit imum heating time at
tezter volts = 5.5. . . . 5 minutes
Mu-Factor, Grid-No.2 to Grnd No 1
tor plate volts = 2500, grid-No.2
volts = 600, and plate ma. = 600. . 19
Direct Inlerelectrode Capacitances:

Grid No.1 to plateb . . oo D17 max. uuf

Grid No.l to cathode & Feater o o a 42 puf

Flate to cathode & heaterb:€. . . 0.017 max. uuf

Grid Ne.l to grid No.2. . . . . . . 55 wuuf

Grid Ne.2 to plate. . . .. 16 puuf

Grid No.2 to cathode & Feater" 5 o 1.4 max. upf

Mechanical:

Operating Position. . . . . . . . . . . .. .. Any

Overa'l Length. . . .. 3 24“ : 0. 10"

Greatest Diameter (See l)tme'ns:orml Outlme) . 3.72" £ 0.03"

Weight (Aporox.). . . . . . . . . . ... 2 lbs

Radia-or. . Lo lnteqral part of tube
‘ Termiral Connect-ons (See D: menszonal Outline):

G, - Grid-No. 1- H, K- Heater- &
Terminal Cathode-
Contact Terminal
Surface Contact

G, - Grid-No. 2 Surface
Terminal P- Plate-
Contact Terminal
Surface Contact

H- Heater- Surface
Terminal
Contact
Surface

- Indicates a change.
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Thermal:

Air Flow

Through radistor—Adequate air flow to |imit the plate seal .
temperature to 250° C should be delivered by a blower
through the radiator before and during the application of
heater, plate, grid-No.2, and grid-No.l voltages. Typical
values of air flow directed through the radiator versus
percentage of maximum rated plate dissipation for each
class of service are shown inaccompanying Typical Cooling-
Requirements curves. Plate power, grid-No.2 power, heater ‘
power, and air flow may be removed simultaneousty.

To grid-No.2, grid-No.1, cathode, and heater seals—A suf-
ficient quantity of air should be directed at the heater
terminal and allowed to filow past each of these seals so
that its temperature does not exceed the specified maxi-
mum value of 250° C. An air flow of 10 cfm is usually

adequate .
Seal Temperature (Plate, grid No.2,
grid No.1, cathode, and heater) . . . . . 250 max. oc

GRID-PULSED RF AMPLIF IER
Maximum CCSY Ratings, Absolute-Naximum Values:

on” time® of 10 microseconds
Up to 1215 Nc

For maoximum

DC PLATE VOLTAGE. . . . .+ . . 5000 max. volts
0C GRID-No.2 (SCREEN—GRID) VOLTAGE . . . . 1200 max. wvolts
OC GRID-No.1 (CONTROL-GRID) VOLTAGE . . . . -300 max. volts
DC PLATE CURRENT DURING PULSE . . . . . . . 18 max. amp
DC PLATE CURRENT. . . . v e e e e« « . 0.2 max. amp
GRID-No. 2 INPUT (Average) 5a0ao0aano 50 max. watts
GRID-No.1 INPUT (Average) . . . . . . .. . 30 max. watts
PLATE DISSIPATION (Average) « + « . . . .. 1500 max. watts
Typical Operation:
In class C cathode-drive circuit .

with rectangular-wave pulses ot
1215 Nc and with duty ,fm':tor1r of o.01

OC Plate Voltage. . . . . . . . . ... ... . 450 volts
OC Grid-No.2 Voltage. . . . . . . ... ... . 1000 volts
OC Grid-No.1 Voltage. . .. . .. .. .. ... -80 volts
OC Plate Current during pulse e e e e e e e 11 amp
OC Plate Current. . . . P ¢ I & | amp .
OC Grid-No.2 Current. . . . . . . ... .. .. 0.005 amp
OC Grid-No.1 Current. . . P ) amp
Driver Power Qutput at peak
of pulse {(Approx.)9 . . 8000 0ao0 o 4.5 kw

Useful Power Qutput at peak

of pulse (Approx.). . . . . . . .. .. ... 20 kw.

RADIO CORPORATION OF AMERICA @
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PLATE- AND SCREEN-PULSED RF AMPLIF IER
Maximum CCS? Ratings, Absolute-Noximum Values:
"on” time® of 10 microseconds
Up to 1215 Hc

PEAK POSITIVE-PULSE PLATE VOLTAGE . . . . . 10000 max. volts
PEAK POSITIVE-PULSE GRID-No. 2

For maximum

(SCREEN-GRID) VOLTAGE . . . .. .. 1200 max. volts
OC GRID-No.1 (CONTROL-GRID} VOLTAGE . . . . -300 max. volts
DC PLATE CURRENT DURING PULSE . . . . . . . 18 max. amp
DC PLATE CURRENT. . . . e oo ... 0.2 max. amp
GRID-No. 2 INPUT (Average) a0oo0o0 o 50 max. watts
GRIDNo.1 INPUT {Average) . . . . . . . .. 30 max. watts
PLATE DISSIPATION (Average) ... . . . . . 1500 max. watts

Typical Operation:

In class C cathode-drive circuit
with rectengular-wave pulses at
1215 Nc and with duty factorf of o.01

Peak Positive-Pulse Plate Voltage . . . . 9000 10000 volts
Peak Positive-Pulse Grid-No.2 Voltage . . 1000 1000 volts
OC Grid-No.1 Voltage. . . . .. -80 -80 volts
OC Plate Current during pulse e . 16 18 amp
DC Plate Current. . . . .. ... D.16 0.18 amp
DOC Grid-No.2 Current. . . . . . .. . . . 0.008 0.009 amp

OC Grid-No.1 Current. . . . . . . . . .. 0.014 0.016 amp
Driver Power Qutput at peak

of pulse (Approx.)9 . . . . . . . ... 10 11 kw
Useful Power Output at peak
of pulse (Approx.). . . . . . . . . .. 50 65 kw

Because the cathode is subjected to considerable back bombardment as
the frequency is increased with resultant increase in temperature, the
heater voltage should be reduced depending on operatlng conditions and
frequency to prevent overheating the cathode and resultant short life.

With external, flat, metal shield havung diameter of 8", and center
hole approxnmate&l 3' in diameter provided with spring ftngers that
connect the shield to grid-No.2 terminal. Shield s located in plane
of grid-No.2 terminal perpendicular to the tube axis.

With external, flat, metal shield having diameter of 8°, and center
hote approxumately 2-3/8* in diameter provided with sprnng rlngers
that connect the shield to grid-No.1 terminal. Shield is located in
plane of grid-No.1 termmnal perpendicular to the tube axis.

Continyous Commercial Service.

“On" time is defined as the sum of the durations of the individual
pulses which occur during any $000-microsecond interval.

Pulse duration is defined as the time interval between the two points
on the pulse at which the instantaneous value ls 70 per cent of the
peak value. The peak value is defined as the maximum value of a smooth
Curve through the average of the fluctuations over the top portion of
tne pulse.

y factor for the 7214 is defined as the "on* time in microseconds
d:v:ded by 1000 microseconds.

9 Tne driver stage is required to suppl( tube losses, rf-circuit )osses
and in cathode-drive circuits, the rf power added to 2he plate input.
The criver stage should be designed to provide an excess of power
above the indicated value to take care of variations in line voltage,
in components, in initial tube characteristics, and in tube character-
istics during life.

o a
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—_

SPECIAL TESTS & PERFORMANCE DATA

Design samples of the 7214 have been subjected to the
following tests without adverse effects.

Variable-Frequency Vibration Performance:

This test was performed (per MIL‘E—IDh, paragraph 4.9.20.3)
under the following conditions: Heater voltage of 5.5 volts,
plate supply voltage of 450 volts, grid-No.2 voltage of 300
volts, agrid-No.| voltage varied to give a plate current of 10
miftiamperes, and plate load resistor of 2000 chms. The tubes
were vibrated in each of 3 positions through frequency range
from 10 to 50 cycles per second and back to IQC cycles rer
second. The vihrating frequency had a fixed amplitude of
C.040 inch (total excursion of 0.U80 inch}. During the test,
the tubes did not show an rms output voltage across the plate
load resistor in excess of 500 millivolts.

At the end cf this test, the tubes did not show tap or
permanent interelectrode shorts or defects that would cause
the tubes to be inoperable. The tubes exhibited no pronounced
mechanical resonance during this test.

Fatigue Test:

In this test (per VIL-E-ID, paragraph 4.9.20.6}, the tubes
were rigidly mounted and subjected to Z2.5gvibrational accel-
eration at 25 cycles per second for 32 hours in each of three
positions with 5.5 volts applied to the heater. At the end
of this test, the tubes did not show permanent or temporary
shorts or open circuits, and passed all electrical tests.

OPERATING CONSIDERATIONS

The maximum seal temperature of 250° C is a tube rating
and is to be observed in the same manner as cther ratinos.
The temperature may be measured with temperature-sensitive
paint, such as Tempilag. The latter is made by the Tempil
Corporation, 132 W, 22nd Street, New York |1, New York in the
form of liquid and stick.

The rated plate and grid-No.2 voltages of this tube are
extremely dangerous to the user. Great care should be taken
during the adjustment of circuits. The tube and its associ-
ated apparatus, especially all parts which may be at high
potential above ground, should be housed in a protective en-
closure. The protective housing shouid bedesigned with inter-
locks so that personnel can not possibly come in contact with
any high-potential point in the electrical system. The inter-
lock devices should function to break the primary circuit of
the high-voltage supplies when any gate or door on the pro-
tective housing is opened, and should prevent the closing of
the primary circuit until the door is again locked.

h 31 March 1958, Military Specification, Electron Tubes and Crystal Rectifiers.

— Indicates a change.
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7358

Beam Power Tube

. For Pulse-Modulator Service
under Severe Shock ind V_il_aration

GENERAL DATA
Electrical:

Heate-, for Unipotential Cathode:

Voltage (ACorDC) . . . . .. .. .. 6.3 + 103  volts

Current at heater volts = 6.3. . . . . 1.25 amp
Transzonductance, for plate volts

= 200, grid-No.2 volts = 200, and

platema. = 100. . . . . . .. .. .. 7000 wnhos
Mu-Factor, Grid No.2 to Grid No.1

for plate volts = 200, grid-No.2

volts = 200, and platema. = 100 . . . 4.5
Direct Interelectrode Capacitances:?
. Grid No.1 toplate . . . . . . .. .. 0.24 max. puf

Grid No.1 to cathode & grid No.3

& internal shield, grid No.2,

base sleeve, and heater. . . . . . . 13.0 uuf
Plate to cathode & grid No.3 &

internal shield, grid No.2,

base sleeve, and heater. . . . . . . 8.5 uuf
Mechanical:
Operating Position . . . . . . . ... .. ... ..... Any
Maximum Overall Length . . . . . . . . . . .. ... 3-13/16"
Seated Length. . . . . . . .. ... ... L. 3-1/8" + 1/8"
Maximum Diameter . . . . . . . .. L. L L. ... 1-21/32"
Weight (Approx.) . . . . . . . ... L., 2 oz
0B 6 0 6 6 06 o 006 ao0aooo00ao00o000o0o0ao T12
CaPe v v i e e e e e e e Small {JEDEC No.C1-1)
Sockat . . . .. ... ... L. Standa-d Octal 8-Contact

Base . . . .Small-Micanol-Wafer Octal 8-Pin with "770" Sleeve
(JEDEC Group 1, No.83-150)
. Basing Designation for BOTTOM VIEW . . . . . . . . .. JICK-

Pin 1-Cathode, Pin 5-Grid No.1

Grid No.3. A -, Pin 6 —Same as

Internal Pin 1

Shield Pin 7 - Heater
Pin 2 ~Heater Pin 8 - Base
Pin 3~Grid No.2 ~ Sleeve
Pin 4 - Same as Cap - Plate

Pin 1
AA'=PLANE OF ELECTRODES
MODULATOR — Rectangular-Wave Modulation
Maximum and Minimum CCS® Ratings, Absolute-Naximum Values:
For duty factor® between 0.001 and 1 and maxi-
mum averaging time of 10,000 usec in any interval
DC PLATE SUPPLY VOLTAGE (Eppld . . . . . See Rating Chart [
INSTANTANEOUS PLATE VOLTAGE. . . . . . . . . .. 115% of Epp

== Indicates a change.
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OC GRID-No.2 SUPPLY VOLTAGEY . . 500 max. volts
d 300 max. volts
DC GRID-No.1 SUPPLY VOLTAGEY . . {Minimum—See Rating
Chart I

GRID-No.1 VOLTAGE:
Instantaneous-negative value . 400 max. volts
Peak-positive value. 100 max. volts

PEAK PLATE CURRENT , .

See Rating Chart II

PEAK GRID-No.2 CURRENT . . . 0.75 max. amp
PEAK GRID-No.1 CURRENT . 0.5 max. amp
PLATE INPUT. . . . 0 80 max. watts
GRID-No.2 INPUT. . 1.75 max. watts
GRID-No.1 INPUT. 0.5 max. watt

PLATE DISSIPATION® . . . . .
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with

See Rating Chart I

respect to cathode . . . 135 max. volts
Heater positive with '
respect to cathode . . . 135 max. volts

BULB TEMPERATURE (At hottest

point on bulb surface) 220 max. oc
Typical Operation:

With rectangular-wave shapes in accompanying
test circuit and with duty factor® of o0.01

DC Plate Supply Voltage. . 3000 volts
DC Grid-No.2 Supply Voltage. 300 volts
DC Grid-No.1 Supply Voltage. -175 volts
Peak-Positive Grid-No.1 Voltage. . 65 volts
Plate Current:

Peak . . 1.5 amp

Average. . . . . . .. 0.015 amp
DOC Grid-No.2 Current . 0.004 amp
OC Grid-No.l Current . . . . . . 0.0025 amp
Load Resistance (R ), 100 watts

non-inductive. . . . . . 1500 + 5% ohms
Coupling Capacitor (Cs}. 0.25 (5000 v dc) uf
Maximum Circuit Values:
Grid-No.1=Circuit Resistance . 3000 max. ohms

2 without external shield.

Continuous Commercial Service.
<

divided by 10,000 microseconds,

Duty Factor for the 7358 is define

d as the "on” time in microseconds

"Or" fime is defined as the sum of the durations of all the individual
pulses which occur during any 10,000-microsecond interval.

'Pulse Duration” is defined as the time interval between the two points
on the pulse at which the instantanecus value is 70 per cent of the
peak value. The peak value isdefined as the maximum value of a smooth
curve through the average of the fluctuations over the top portion of
the pulse.

For tube protection, it isessential that sufficient resistance be used
in the plate supply circuit, the grid-No.2 supply circuit, and the
grid-No.! supply circuit so that the short-circuit current is limited
to 0.5 ampere in each circuit.

Averaged over any interval not exceeding 10,000 microseconds. Care
should be used in determining the plate dissipation. A calculated
value based on rectangular pulses can be considerably in error when

a
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the actual pulses have a finite rise and fall time. Plate dissipation
should preferably be determined by measur-ng the bulb temperature under
actual operating conditions; then, with the tube in the same socket
and under the same ambient-temperature conditions, apply to the tube
ufhc.ent dc input to obtain the same bulb temperature. This value
o' dc input is a measure of the plate dissipation,

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DES{IGN
Note Nin. KNax.
deater Current. . . . . . . . . ... 1 1.175 1.325 amp
. Direct Interelectrode Capacitances:
Grid No.l to plate. . . . . .2 - 0.24  puf
Grid No.1 to cathode & grid No. 3
& internal shield, grid No.2,
base sleeve, and heater . . . . . 2 12,0 15.0 ppf
Flate to cathode & grid No.3 &
internal shield, grid No.2,
‘ base sleeve, and heater . . . .. 2 7.3 9.5 puf
Mu~Factor, Grid No.2 to

GridNo.1 . . . .. .. ... ... 13 3.6 5.4
Plate Current . . . . . . . .. ... 1,4 46 94  ma
Grid-No.2 Current . . . . . .. .. . 1,4 ] 5.5 ma
Peak Plate Current. . . ... 1,5 2.4 - amp
Heater—Cathode Leakage Current

Heater 100 volts negative

with respect to cathode . . . . . 1 - 100 pa
Heater 100 volts positive
with respect to cathode . . . . . 1 - 100 pa

Note 1: With 6.3 volts ac on heater,
Note :: Without external shieid.

Note 3: wigh dc plate volts = 200, dc grid-No.2 volts = 200, and dc
grid-No.1 voltage adjusted to give dc plate current of 100 ma.

Note %: With dc plate volts = 300, dc grid-No.2 volts = 200, and dc
grid-wo.1 volts = -33.

Note 5: Hnth the tube in the accompanying test circyit ynder the follow-
ing conditions: rectangular-wave modulation (egy) applied to
grid No.1; puise duration of 1 microsecond approx.; pulse-
repetnlon rate (approx. 3000 pps) adjusted to give dc plate
current of 9 ma. minimum; dc plate supply volts = 3500; dc grid-
No.2 supply volts = 500 applied simultaneously with the plate
voltage; dc grid-No.l supply volts = -300; peak- pos:t:ve grid-
NOo.1 swing of 100 volts; coupling .Capacitor (&3 having value
of 0.1 uf, 5000 volts dc. and load resistance L) of 1000 t S%
ohms, 50 watts, non-inductive.

SPECIAL TESTS & PERFORMANCE DATA
500-g Shock Test:

This test is performed on a sample lot of tubes from each

production run. Tubes are held rigid and are subjected in

four different positions to an impact acceleration of 500 g.

At the end of this test, tubes are required to meet the follow-
ing limits:

Peak Plate Current . . . . . . . . . .. 2.4 min. amp
For conditions shown under Characteristics
Range Values.

-« Indicates a change.
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Heater-Cathode
Leakage Current. . . . . See Characteristics Range Values
The tubes must also meet the established limit for low-frequency
vibration [See below).

Fatique Test:

This test is performed on a sample lot of tubes from each
production run. Tubes are rigidly mounted and subjectedto
2.5 g vibrational acceleration at 25 cycles per second for 32
hours in each of three positions. At the end of this test,
tubes are required to meet the following limits:

Peak Plate Current . . . . . . . . . . .. . 2.2 min. amp

For conditions shown under Characteristics

Range Values.

Heater-Cathode

Leakage Current. . . . See Characteristics Range Values
The tubes must also meet the established limit for low-
frequency vibration (See below!.

Low-Frequency Vibration Performance:

This test is performed on a sample lot of tubes from each
production run under the following conditions: Heater volts
= 6.3, plate supply volts = 250, grid-No.2 volts = 200, grid-
No.l voitage varied togive a plate current of 10 millamperes,
plate load resistor (ohms) = 2000 and vibrating frequency of
25 cycles per second with a fixed amplitude of 0.040 inch
ftotal excursion 0.080 inch!. The rms output voltage across
the plate load resistor as a result of vibration of the tube
must not exceed 500 miltivolts.

Variable-Frequency Vibration Performance (i):

This test is performed on a sampie lot of tubes from each
production run. Tubes are vibrated in each of 3 positions
through frequency rangeof from 10 to 50 cycles per second and
back to 10 cycles per second. The tubes are vibrated under
the same conditions as specified for Low Frequency Vibration

Performance. During the test, the tubes will not show an rms
output voltage across the plate load resistor in excess of 500
millivolts. At the end of this test, the tubes will not show

defects that cause the tubes to be inoperable.
Variable-Frequency Vibration Performance (2):

This test is performed on a sampie lot of tubes from each
production run. Tubes are vibrated in each of 3 positions,
perpendicular and parallel to major axis of the tube, and
parallel to longitudinal axis of the tube, through the
frequency range from 50 to 120 cycles per second at a fixed
acceleration of 10 g under the same voltage, current and load
conditions as specified forLow Frequency Vibration Performance.
During this test the tubeswill not show an rms output voltage
across the plate load resistor in excess of 500 millivolts.

RADIO CORPORATION OF AMERICA

Electron Tube Division. Harrison, N. J.
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OPERATING CONSIDERATIONS

Tre bulb becomes hot during operation. To insure adeguate
cooling, therefore, it is essential that free circuiation of
air be provided around the 7398,

Tre tlate snows no color when operated with maximum rated
dissipation. Connection to the plate cap should be made with
a f.exibie lead to prevent any strain on the seal of the cap.

For tube protection, it is essential that sufficient re-
sistance be used in the plate supply circuit, the grid-No.2
supoly circuit, and the grid-No.!| supply circuit so that the
short—circuit current is limited to 0.5 ampere in each circuit.

The accompanying test circuit requires the use of damping
resisiors to suporess oscillations which may be caused by the
rectangular-wave signal, These resistors should be non-induc-
tive and they should be placed as close as possible to the
socket terminals.

($2) RADIO CORPORATION OF AMERICA DATA 3

Electron Tube Division Harrison, N. J. 9-62



Eccy

0.1 uf, 600 v dc.

2 uf, 600 v dc.

for values, See Typical
Operation and Charac-
teristics Range Values
(Note 5/.

20 ohms, | watt,
non-inductive.

30,000 ohms, | watt.

10 ohms, 5 watts,
non-inductive.

25 ohms, | watt,
non-inductive.

Information furnished by RCA is believed to be accurate
However, no responsibility is assumed by
RCA for its use; nor for any infringements of patents

and reliable.

Ecca

'

Eccl:

Eccy:
Epp:
egl.

R

CATHODE-RAY
OSCILLOGRAPH

Ebb
92CS-80I5RI

Grid-No.! Supply Voltage. .

Grid No.2 Supply Voltage.
Plate Supply Voltage.
Rectangular-Wave

Signal Voltage.

1000 ohms, | watt,
10,000 ohms, 50 watts.
30 + 1% ohms, 5 watts,
non-inductive.

For values, See Typical
Operation and Charac-
teristics Range Values
(Note 5.

or other rights of third parties which may result from

its use. No license

otherwise under any paten

is

gl’

anted by
or patent rights of

implication or
i RCA.

RADIO CORPORATION OF AMERICA

Electron Tube Division

Harrison, N. J.
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RATING CHART |
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7360

Beam-Deflection Tube

‘ 9-PIN MINIATURE TYPE

For Use in Balanced-Modulator, Balanced Mixer, and
Frequency-Converter Applications in Single- and Double-
Sideband, Suppressed-Carrier Communication Equipment
Operating at Frequencies up to 100 Mc

GENERAL DATA
‘ Electrical:
Heater, for Unipotential Cathode:

Voltage (AC or OC}. . . . . . . . .. 6.3 + 10% volts
Current . . . . .« o o ¢ .. P 0.35 amp
Direct Interelectrode Capacnances
(Approx.):?
Grid No.1 to all other electrodes
. except plate. . . . . . . . . . .. 7.5 upf
Grid No.1 to deflectlng
electrode No.1l. . . . . . . . . .. 0.015 upf
Grid No.1 to deflectnng
electrode No.2. . . . . . . . ... 0.015 uf
Grid~No.1 to plate No.1 . . . . . . . 0.003 upf
Grid No.l to plate No.2 . . . . . . . 0.003 upf
Plate No.1 to all other electrodes
except deflecting electrode No.1. . 0.8 upf
Plate No.2 to all other electrodes
except deflecting electrode No.2. . 0.8 upf
Plate No.1 to plate No.2. . . . . . . 0.3 upf
Deflecting electrode No.1 to all
other electrodes except plate No.l. 4.6 upf
Deflecting electrode No.2 to al}
other electrodes except plate No.2. 4.6 puf
Deflecting electrode No.1
to plate No.1 . . . . . . . .. .. 4 e
Deflecting electrode Nc.2
to plate No.2 . . . . . .. .. - 4 -
. Deflecting electrode No.1 to
deflecting electrode No.2 . . . . . 1.4 upf
Characteristics, Class A, Amplifier:
Plate-No.1 Supply Voltage . . . . . . . 150 volts
Plate-No.2 Supply Voltage . . . . 150 volts
Deflecting-Electrode~No.1 Supply
‘ Voltage . . . . . . . . « . v v . v 25 volts
Deflecting- Electrode—No 2 Supply
Voltage . . . . . . « v v v « v . .. 25 volts
Grid-No.2 Supply Voltage. . . . . . . . 175 volts
Cathode Resistor. . . . . . . .. L 150 ohms
Total Beam Current {Plate-No.1
current plus plate-No.2 current}. . . 8.5 ma -

. Grid-No.2 Current . . . . . . . . . .. 2.1 ma -

-« Indicates a Change.

Electron Tube Division Harrison, N. J. 3-6t
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-

-

-

Transconductance:

Grid No.1 to both plates

connected together. .
Deflecting electrode No.1

to plate No.1b

Deflecting electro&e No. 2

to plate No.2b.
Switching Voltage®.

Mechanical:

Operating Position. . . .

Maximum Overall Length,
Maximum Seated Length . . .
Length, Base Seat to BuIbTop(Echudxng tlp)
Diameter. . . . . . .
Dimensional Outline

Bulb.
Base.

Bas:ég DeSIgnatnén for BOTTOM VIEW.

5400 wnhos
800 wnhos
800 wmhos

11 volts

. . Any

...... 2-5/8"
.. 2-3/8"

2" & 3/32"

0’750" to 0.875"

. See General Section

..... T6-1/2

.Smal 1-But ton Noval 9—P|n (JEDEC No.E9-1)

...... 9KS

Pin 1 -Cathode,

Internal
Shield

Pin 6 - Plate No.2
Pin 7-Plate No.1
Pin 8-Deflecting

Pin 2 -Grid No.2
Pin 3~Grid No.1
Pin 4 - Heater
Pin 5 -Heater

BALANCED MODULATOR

Maximum Ratings, Absolute-Naximum Values:

PLATE-No.1 VOLTAGE. .

PLATE-No.2 VOLTAGE

DEFLECT ING-E LECTRODE—No. 1 VOLTAGE . . . .
DEF LECT ING-ELECTRODE-No.2 VOLTAGE . . .

GRID-No.2 (SCREEN-GRID} VOLTAGE

GRID-No.2 INPUT

PLATE-No.1 DISSIPATION. .
PLATE-No.2 DISSIPAT (ON

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with

respect to cathode

Heater positive with
respect to cathode. . .

Typical Operation:

Electrode
No.2

Pin 9-Deflecting

Electrode
No.1

volts
volts
volts
volts
volts

watt
watts
watts

max.
max.
max.
max.
max.
max.
max.
max.

180

1809 max.

volts

volts

In accompanying balanced-modulator cir-

cuit utilizing
Plate Voltage (Each plate).

separate

Deflecting~Electrode Voltage

(Approx., each electrode)

Grid-No.2 Voltage

excitation®

150 volts
25 volts
175 volts

—Indicates a change.

RADIO CORPORATION OF AMERICA

Electron Tube Division

e

Harrison, N. J.
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Cathode Resistor. . .
Peak~to-Peak AF Deflectlng—
Electrode Voltagef.

Peak-to-Peak RF Grid-No.1 Voltage .

Plate Current {Each plate).

Grid-No.2 Current . . -

Plate-10-Plate Load lmpedan:e
(Approx.) . . . . .. . ...

Push-Pull, Peak to—Peak Douvle-
Sideband Output Voltage

Carrier Suppressiond

Third-Order Distortion® . . . . . . .

Fourth-Order Distortions. . . . . .

Maximum Circuit Values:

Grid-No.1-Circuit Resistance:
Fcr fixed-bias operation.
For cathode-bias operation.

Deflecting-Electrode-Circuit
Resistance (Per deflecting
electrode). . T

BALANCED MIXER

Maximum Ratings, Absolute-Naximum Values:

PLATE-No.1 VOLTAGE. . . . . . ..

PLATE-No.2 VOLTAGE. . . . . . . . .
DEF _ECTING-ELECTRODE-No.1 VOLTAGE . .
DEFLECT ING-ELECTRODE-No.2 VOLTAGE . .
GRID-No.2 (SCREEN-GRID) VOLTAGE . . .

GRID=-No.2 INPUT , . . . . . . .
PLATE-No.1 DISSIPATION, . .
PLATE-No.2 DISSIPATION, . . . . .
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode. . . . . . .
Heater positive with
respect to cathode. . . . . . .

Typical Operation:

In accompanying balanced-mixer cir-
cuit utilizing separate excitation®

. 150

Plate Voltage (Each plate). . . . .
Deflecting-Electrode Voltage
(Approx., each electrode) . .
Grid-No.2 Voltage . RN
Cathode Resistor. . . . . . ..
Peak-to-Peak Single-Sideband

Deflecting-Electrode Voltagef . . .
Peak-to-Peak RF Grid-No.1 Voltage o ©

Piate Current (Fach plate)
Grid-Nc.2 Current

. 300
. 300
+100
+100
250
0.5
1.5
1.5

5 180

25
175
1200

max.
max.

max.

max.
max.
max.
max.
max.
max.
max.
max.

max.

180¢ max.

ohms

volts
volts
ma
ma

ohms

volts
db -
db
db

megohm
megohms

megohm

volts
volts
volts
volts
volts

watt
watts
watts

volts

volts

volts

volts
volts
ohms

volts
volts
ma
ma

- Indicates a change.

@ RADIO CORPORATION OF AMERICA
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Plate-to-Plate Load Impedance

(Approx.}. . . . . . . . ... 10000 ohms
Push-Pull, Peak-to-Peak Single-

Sideband Qutput Voltage. . . . . . . 40 volts
Oscillator Rejectiond. . . . . . . . . -40 db
Third-Order Distortiond. . . . . . . . -40 db
Fourth-Order Distortiond . . . . . . . -39 db

Maximum Circuit Values:

Grid-No.1-Circuit Resistance:
For fixed-bias operation . . . . . . 0.
For cathode-bias operation 2

Deflecting-Electrode-Circuit
Resistance (Per deflecting
electrode) . . . . . . . .. . ... 0.05 max. megohm

5 max.  megohm
.2 max. megohms

without external shield.

Defined as the partial derivative of the plate current with respect
1o the difference between the deflecting-electrode voltages, evaluated
aboul the point of equal plate currents

Defined as the sum of (a) the adbsolute value of the difference be-
tween the deflecting-electrode voltages when the Current to one plate
is equal to 90% of the total beam current and {b) the adbsolute value
of the difference between the deflecting-electrode voltages when the
current to the same plate is equal to 10% of the total beam current,
This sum, expressed in terms of signal voltage, corresponds to the
peak-to-peak value of signal voltage that is required between the de—
flecting electrodes to produce peak-to-peak signal current at either
plate equal to 80% of the total beam current.

The dc component must not exceed 100 voits,

Operation with self-excitation and cathode resistor of 300 ohms is
similar to operation with separate excitation.

To either deflecting electrode. The other deflecting etectrode is
bypassed.

Referred to single-sideband output voltage.

T

- ®© a

@

OPERATING CONSIDERAT!ONS

Deflecting-electrode-circuit resistance should be kept
below 0.05 megohm to prevent nonlinear tube operation. The
resistances of the two deflecting-electrode circuits should be
approximately equal to minimize unbalance. The current drawn
by eachdeflecting-electrode is in theorder of 40 microamperes.

Magnetic fields adversely affect the intrinsic operating
plate-current balance of the 7360. Although this tube is in-
ternaltly shielded to minimize this effect, the tube should be
mounted as far as possible fromall devices producing extraneous
magnetic fields such as transformers, chokes, motors, or similar
components. It is recommended that an external shield be used
in those applications critical for balance.

Chassts layout should be such that all components and
wiring associated with the plates and deflecting electrodes
is symmetrical. This consideration is particularly important
in rf applications where very small differences in stray
capacitance can result in unbalance. Chassis layouts which
permit heat or vibration to affect the components associated
with one deflecting-electrode circuit or plate circuit more
than the other, should be avoided. All components shouid be
rigidly mounted.

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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BALANCED-MODULATOR CIRCUIT
With Separate Excitation

O
PUSH-PULL
DOUBLE-SIDEBAND
OUTPUT TO
SINGLE-SIDEBAND
FILTER

CARRIER INPUT R, 3 P
(250 TO i
5000 KC) Cr T ~ «250V
417 s r
<2
(
o i€
AF
INPUT <3 Tca
T
92CS5-10258
Cy: 0.001 uf Rg: 12000 ohms
CZ: 0.22 uf Ry: 47000 ohms
Cy2 0.001 uf Rg: 0.1 megohm
C,: 0.01 uf Ryt 2700 ohms
Cg Cq: 0.0033 ut Ro* Carrier-Balance Potenti-
Cyt 0.1 puf ometer, 5000 ohms
Cq Co: Sufficient to resonate Ryyt 2700 ohms
input of $S8 filter Ry, Quadrature-Balance
Cyo: 0.22 puf Potentiometer, 2500 ohms
Cx 0.47 uf RU Ryt 2700 ohms
Ry: 0.47 megohm Ryg: 0. | megohm
R,: 1200 ohms NOTE: All resistors I/2watt, £
R3 Ry: 68000 ohms 10% unless specified.
Rg: 47000 ohms All capacitors 400 voits.

Information furnished by RCA isbelieved to be accurate
and reliable. However, no responsibility is assumed
by RCAfor its use; nor 'or any mfrmgements of patents
or other rights of third parties which may result from
its use. No license is granted by implication or
otherwise under any patent or patent rignts of RCA.

RADIO CORPORATION OF AMERICA DATA 3
Electron Tube Division Harrison, N. J. 3-61




BALANCED-MIXER CIRCUIT
With Separate Excitation

]

I—O
7{ SINGLE-
Ce(fr:, SIDEBAND
71 OUTPUT
pmmoen u -
o—
SINGLE- | L
SIDEBAND | ¢ £
INPUT ;7 77
o H
............... e
RF a
OSCILLATOR
INPUT
h'a
- 92CS-10256RI
CI: 0.001 uf RS: 0. | megohm
CZ: 0.04 uf R6: 12000 ohms
Cy Cyt 0.001 uf R,t Oscillator-Rejection Potenti-
CS: 0.04 uf ometer, 5000 ohms
Cg: Split-Stator Tuning Capacitor Ryt 0.1 megohm
to Resonate with L, Ry Ryt 2700 ohms
c, Cs: 0.04 uf Tl: Tuned Input Transformer
Lyt Inductor NOTE: All resistors 1/2 watt, &
Ry: 0.47 megohm 10%, unless specified.
Rz: 1200 ohms All capacitors 400 volts.
R3 R,: 68000 ohms

Information furnished by RCA is believed to be accurate
and reliable. However, no responsibility is assumed
by RCA for its use; nor for any infringements of patents
or other rights of third parties which may resuvlt from
its use. No license is granted by implication or
otherwise under any patent or patent rights of RCA.

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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. |E¢ 6.3 VOLTS :
PLATE-NZ[ VOLTS=I50
| PLATE-N2 VOLTS=I150
DEFLECTING~ELECTRODE—
N22 VOLTS=25
GRID-N22 VOLTS=175
| Ibj=DC PLATE-N®I CURRENT
Ibz DC PLATE-N22 CURRENT -
T R :

35

30

20 25
DEFLECTING-ELECTRODE ~-N2| VOLTS

15

10

PLATE MILLIAMPERES
92CM-10252R2

RADIO CORPORATION OF AMERICA DATA 5
Electron Tube Division Harrison, N. J. 3-61
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OPERATION CHARACTERISTICS

Er=6.3 VOLTS

PLATE -N21 VOLTS=150
PLATE-N22 VOLTS=150
OEFLECTING-ELECTRODE -

N22 VOLTS=25

GRID-N22 VOLTS=I75 4
iby=AC PLATE-N2| CURRENT | i}
ipp=AC

INSTANTANEOUS AC PLATE MILLIAMPERES
92CM-10264R2

RADIO CORPORATION Of AMERICA @

Electron Tube Division Harrison, N. J.




7457

Beam Power Tube

CERAMIC-METAL SEALS COAXTAL-ELECTRODE STRUCTURE
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR
FORCED-AIR COOLED 180 WATTS CW INPUT UP TO 1215 Mc

MATRIX-TYPE, OXIDE~COATED, UNIPOTENTIAL CATHODE
For Use at Frequencies up to 2000 Mc
under Severe Shock and Vibration
GENERAL DATA
Electrical:

Heater, for Matrix-Type, Oxide—
Coatad, Unipotential Cathode:

Voltage (ACor DC)® . . . . . .. .. 6.3 + 103 volts
Currant at heater volts = €.3 . . . . 3.2 amp
Minimum heating time. . . . . e 60 sec
Mu-Factor, Grid No.2 to Grid No. 1
for plate volts = 250, grid-No.2
volts = 250, and plate ma. = 100. . . 18
Direct Interelectrode Capacitances:®
Grid No.1 to plate. . . .. . . 0.065 max. upf
Grid No.l to cathode & heater L 14 i
Plate to cathode & heater . . . . . . 0.019 max. upf
Grid No.1 to grid No.2. . . . . . .. 19 puf
Grid No.2 to plate. . . . . . . ... 4.5 upf
Grig No.2 to cathode & heater P 1.3 max. upf
Mechanical:
Operating Position. . . . . . . . .. a 0000000 Any
Maximum Overall Length. . . Y 955"
Max imum Diameter lSee Dlmens;onal Outlzne) ----- 1.265"
Weight (Approx.). . « . . . . . v v Lo 0oL 2 oz
Radiator. . . . . . . . . .. . . . . . Integral part of tube
Socket.:
for frequencies up to about 400 Mc. . . . . . . . . . . . <

For use at higher frequencies . . .See Nounting Arrangement
Terminal Connections {See Dimensional Outline):

Gy -Grid-No.1- H,K - Heater- &
Terminal Cathode-
Contact Terminal
Surface Contact

G, -Grid-No.2- Surface
Terminal P-Plate-
Contact Terminal
Surface Contact

H - Heater- Surface
Terminal
Contact
Sur face

@ RADIO CORPORATION OF AMERICA DATA |

Electron Tube Division Harrison, N. J. 1-63
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Air Flow:

Through radiator—Adequate air flow to limit the plate-seal
temperature to 250° C should be delivered by a blower
through the radiator before and during the application of
plate, grid-No.2, and grid-No.| voltages. Typical values
of air flow directed through the radiator without cowling
and with cowling versus plate dissipation are shown in
accompanying Typical-Cooling-Requirements curves. Plate
power, grid-No.2 power, and air flow may be removed
simultaneously.

To grid-No.2, grid-No.1, cathode, and heater terminals—A
sufficient quantity of air should be delivered to these
terminals to prevent their temperature from exceeding the
specified maximum value of 250° C.

During standby operation—Cooling air is not normal ly required
when only heater voltage is applied to the tube.

Terminal Temperature (Plate, grid No.2,
grid No.1, cathode, and heater) . . . 250 max. &e

AF POWER AMPLIFIER & MODULATOR — Class I\BId

Maximum CCS® Ratings, 4bsolute-Maximum Values:

DC PLATE VOLTAGE. . . . L 1000 max. volts
OC GRID-No.2 (SCREEN-GRID) VOLTAGE. . . 300 max. volts
MAX.-SIGNAL DC PLATE CURRENT . . . . . 180 max. ma
MAX.-SIGNAL PLATE INPUTT. . . . . . . . 180 max. watts
MAX.—SIGNAL GRID-No. 2 INPUTf e 4.5 max. watts
PLATE DISSIPATIONT. . . . . . . .. .. 115 max.  watts

Typical CCS Operation:

Values are for 2 tubes

DC Plate Voltage. . . . . . . . .. .. 650 850 volts
DC Grid-No.2 Voltage? . . . 300 300 volts
DC Grid-No.1 (Control—grld) Voltage

From fixed-bias source. . -15 -15  volts
Peak AF Grid-No.1-to-Grid-| No. 1Voltage 30 30 volts
Zero-Signal DC Plate Current. . . . . . 80 80 ma
Max.-Signal DC Plate Current. . . . . . 200 200 ma
Zero-Signal DC Grid-No.2 Current. . . . 0 0 ma
Max.-Signal DC Grid-No.2 Current. . . . 20 20 ma
Effective Load Resistance

(Plate to plate). . . . 4330 7000 ohms
Max.-Signal Driving Power lApprox ) 0 0 watts

Max.-Signal Power Output (Approx.}. . . 50 80 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance
under any condition:’
For fixed-bias operation. . . . . . . 30000 max. ohms
For cathode-bias operation. . . . . . . . . Not recommended

—Indicates a change.

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.
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AF POWER AMPLIFIER & MODULATOR — Class 1\82k

Maximum CCS® Ratings, Absolute-Maximum Values:

OC PLATE VOLTAGF. . . . . . . .. . .. 1000 max. volts
DC GRID-No.2 (SCREEN-GRID} vOLTAGF. . . 300 max. volts
MAX.-SIGNAL OC PLATE CURRENTF . . . . . 180 max. ma
MAX.-SIGNAL DC GRID-No.1

(CONTROL-GRID) CURRENT® . . . . . .. 30 max. ma
MAX.=SIGNAL PLATE INPUTF. . . . . . .. 180 max. watts
MAX.-SIGNAL GRID-No.2 INPUT. . . . . . 4.5 max.  watts
PLATE DISSIPATIONT. . . . . . . . . .. 115 max.  watts
Typical CCS Operation:

Values are for 2 tubes
OC Flate Voltage. . . . . . . . . ... 650 850 volts
OC Grid-No.2 VoltageS . . . . . . . .. 300 300 volts
OC Grid-No.1 Voltage:

From fixed-bias source. . . . . . . . ~-15 -15  volts
Peak A7 Grid-No.l-to-Grid-No.1 Voltage. 46 46  volts
Zero-Signal DC Plate Current. . . . . . 80 80 ma
Max.-Signal DC Plate Current. . . . . . 355 355 ma
Zero-Signal DC Grid-No.2 Current. . . . 0 0 ma
Max.-Signal DC Grid-No.2 Current. . . . 25 25 ma
Max.-Signal DC Grid-No.l Current. . . . 15 15 ma
Effective Load Resistance

(Plate to plate). . . . . . . .. .. 2450 3960 ohms
Max.-Signal Driving Power (Approx.)'. . 0.3 0.3  watt
Max.-Signal Power Qutput (Approx.). . . 85 140 watts

LINEAR RF POWER AMPLIFIER
Single-Sideband Suppressed-Carrier Service
Maximum CCS® Ratings, Absolute-Neximum Values:
Up to 1215 Nc

DC PLATE VOLTAGE. . . . . . . . . . .. 1000 max.  volts
DC GR1D-No.2 (SCREEN-GRID) VOLTAGE. . . 300 max. volts
MAX.-SIGNAL DC PLATE CURRENT. . . . . . 180 max. ma
MAX.~-S IGNAL OC GRID-No. 1

(CONTROL-GRID) CURRENT. . . . . . . . 30 max. ma
MAX.-SIGNAL PLATE INPUT . . . . . . . . 180 max. watts
MAX.~-SIGNAL GRID-No.2 INPUT . . . . . . 4.5 max. watts
PLATE DISSIPATION . . . . . . . . . .. 115 max. watts
Typical CCS Class AB, "Single-Tone" Operation:™

Up to 60 Mc

OC Plate Voltage. . . . . . .. .. .. 650 850 volts
DC Grid-No.2 Voltaged . . . . . . . .. 300 300 wvolts
DC Gr'd-No.1 Voltage. . . . . . . . .. 215 -15  volts
Zero-Signal DC Plate Current. . . . . . 40 40 ma
Zero-Cignal DC Grid-No.2 Current. . . . 0 0 ma
Effective RF Load Resistance. . . . . . 2165 3500 ohms
Max.-Signal DC Plate Current. . . . . . 100 100 ma
Max.~Signal OC Grid-No.2 Current. . . . 10 10 ma
m RADIO CORPORATION OF AMERICA DATA 2
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Up to 6o Nc

Max.-Signal OC Grid-No.1 Current. . . . 0 0 ma
Max.-Signal Peak RF Grid-No.l Voltage . 15 15  volts
Max.-Signal Driving Power (Approx.) . . 0 0 watts
Max.-Signal Power Qutput (Approx.}. . . 25 40  watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance

under any condition:

For fixed-bias operation. . . . . . . 30000 max. ohms

For cathode-bias operation. . . . . . . . . Not recommended

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for use
with a maximum modulation factorof 1

Maximum CCS® Ratings, Absolute-Naximum Values:
Up to 1215 Ne

DC PLATE VOLTAGE. . . . . . . . . . . . 800 max. volts
DC GRID-No.2 {SCREEN-GRID) VOLTAGE. . . 300 max. volts
DC GRID-No.1 {CONTROL-GRID) VOLTAGE . . -100 max. volts
DC PLATE CURRENT. . . . . . . . « .« . . 150 max. ma
DC GRID-No.1 CURRENT. . . . . . . . . . 30 max. ma
PLATE INPUT . . . . v o v v v v o v 120 max.  watts
GRID-No.2 INPUT . . . . . . . .« . .. 3 max. watts
PLATE DISSIPATION . . . . . . . . . . . 75 max. watts
Typical CCS Operation:
At 400 Nc

OC Plate Voltage. . . . . . . .. . .. 400 700 volts
DC Grid-No.2 Voltage® . . . . . . . .. 200 250 volts
DC Grid-No.1 Voltage® . . . . . . . .. -20 -50 volts
DC Plate Current. « « « . . . v v o . . 100 130 ma
DC Grid-No.2 Current. . . . . . . . .. 5] 10 ma
DC Grid-No.l Current. . . . . . . . .. ) 10 ma
Driver Power Output {Approx.)%. . . . . 2 3 watts
Useful Power Output {Approx.) . . . . . 16 45  watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance

under any condition . . . . . . . . . 30000" max. ohms

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy®
and
RF POWER AMPLIFIER — Class C FM Telephony

Maximum CCS® Ratings, Absolute-Naximum Values:
Up to 1215 Nc

DC PLATE VOLTAGE. . . . . . . . . . .. 1000 max.  volts
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . . 300 max. volts
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . . -100 max. volts
DC PLATE CURRENT. . . . . . . . . . .. 180 max. ma
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Beam Power Tube

CERAMIC~METAL SEALS COAXFAL-ELECTRODE STRUCTURE
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR
FORCED-AIR COOLED 180 WATTS CW INPUT UP TO 1215 Mc

MATR1X~TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE

For Use at Frequencies up to 2000 Mc
under Severe Shock and Vibration

. GENERAL DATA
Electrical:

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode:

voltage (AC or DC)2 . R 6.3 ¢+ 10% volts
Current at heater volts = 6 3 R 3.2 amp -—
Minimum heating time. . . . . . . a o 60 sec
. Mu-Factor, Grid No.2 to Grid No.1
for plate volts = 250, grid-No.2
voltse = 250, and plate ma. = 100. . . 18
Direct Interelectrode Capacitances:®
Grid No.l to plate. . . .. . . 0.065 max. upf
Grid No.1 to cathode & heater . . . . 14 ppf
Plate to cathode & heater . . . . . . 0.019 max. i
Gr'd No.l to grid No.2. . . . . . .. 19 £
Grid No.2 to plate. . . e 4.5 puf
Grid No.2 to cathode & heater . . . . 1.3 max. wuf
Mechanical:
Operating Position. . . . . . . . . . Any
Overall Length. . . Y 885" +0.070" 0. 080"
Greatest Diameter (See Dtmenstanal Outline) . 1.250" & 0.015"
Weight {Approx. ) ....... L. .. 20z
Radiater. . . . e e e e e e Integral part of tube
Socket :
For trequencies up to about 400 Mc. . . . . . G

For use at higher frequencies . . .See Nountmg Arrungement
Terminal Connections (See Dimensional Outline):

G, -GCrid-No.1- H,K ~ Heater- &
Terminal Cathode-
Contact Terminal
Surface Contact

Gy - Crid-No.2- Surface

‘ Terminal P~ Plate~
Contact Terminal
Surface Contact
H - Feater- Surface
Terminal
Contact
Surface

-—|ndlcates a change.

Electron Tube Division Harrison, N. J. 9-62
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Up to 60 Hc

Max.-Signal DC Grid-No.l Current. . . . 0 0 ma
Max.-Signal Peak RF Grid-No.1 Voltage . 5] 15  volts
Max.-Signal Oriving Power (Approx.) . . 0 0  watts
Max.~Signal Power Output {Approx.). . . 25 40 watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance

under any condition:

For fixed-bias operation. . . . . . . 30000 max. ohms

For cathode-bias operation. . . . . . . . . Not recommended

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for use
with a maximum modulation factorof 1

Maximum CCS® Ratings, Absolute-Naximum Values:
Up to 1215 Me

DC PLATE VOLTAGE. . . . . . . . . . .. 800 max. voits
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . . 300 max. volts
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . . -100 max. volts
DC PLATE CURRENT. . . . . . . . . . . . 150 max. ma
DC GRID-No.1 CURRENT. . . . . . . . . . 30 max. ma
PLATE INPUT . . . . . . . . . . . ... 120 max.  watts
GRID-No.2 INPUT . . . . . . . . .. .. 3 max. watts
PLATE DISSIPATION . . . . . . . . . .. 75 max. watts
Typical CCS Operation:
At 400 Mc

DC Plate Voltage. . . . . . . . . . .. 400 700  volts
OC Grid-No.2 Voltage" . . . . . . . .. 200 250 volts
DC Grid-No.1l Voltage? . . . . . . . .. -20 -50 wvolts
DC Ptate Current. . . . . . . . . . .. 100 130 ma
DC Grid-No.2 Current. . . . . . . . . . 5] 10 ma
OC Grid=No.1 Current. . . . . . . . . . 5 10 ma
Oriver Power Qutput (Approx.)9. . . . . 2 3  watts
Useful Power Output (Approx.) . . . . . 16 45  watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance

under any condition . . . . . . . .. 300007 max. ohms

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy®
and
RF POWER AMPLIFIER — Class C FM Telephony
Maximum CCS® Ratings, Absolute-Naximum Values:
Up to 1215 Me

DC PLATE VOLTAGE. . . . . . . . . . .. 1000 max. volts
DC GRID-No.2 {SCREEN-GRID) VOLTAGE. . . 300 max. volts
DC GRID-No.1 (CONTROL-GRID} VOLTAGE . . -100 max. volts
DC PLATE CURRENT. . . . . . . . .« . . . 180 max. ma
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AF POWER AMPLIF!ER & MODULATOR — Class Asz

Maximum CCS® Ratings, Absolute-Naximum Values:

DC PLATE VOLTAGE. . . . . . . v v « . . 1000 max.  volts
DC GRID-No.2 (SCREEN-GR1D) VOLTAGE. . . 300 max. volts
MAX.-SIGNAL DC PLATF CURRENTf . . . . . 180 max. ma
MAX.-SIGNAL DC GRID-No.1

(CONTROL-GRID) CURRENT® . . . . . . . 30 max. ma
MAX.-SIGNAL PLATE INPUTF. . . . . . .. 180 max. watts
MAX.~SIGNAL GRID-No.2 INPUTF. . . . . . 4.5 max. watts
PLATE DISSIPATIONT. . . . . . . . ... 115 max. watts

Typical CCS Operation:
Values are for 2 tubes

DC Plate Voltage. . . . . . . . . ... 650 850 volts
OC Grid-No.2 Voltaged . . . . . . . .. 300 300 volts
OC Grid-No.1 Voltage:

From fixed-bias source. . . . . . . . -15 -15  volts
Peak AF Grid-No.l-to-Grid-No.l Voltage. 46 46 volts
Zero-Signal DC Plate Current. . . . . . 80 80 ma
Max.-Signal OC Plate Current. . . . . . 355 355 ma
Zero-Signal DC Grid-No.2 Current. . . . 0 0 ma
Max.-Signal DC Grid-No.2 Current. . . . 25 25 ma
Max.-Signal OC Grid-No.1 Current. . . . 15 15 ma
Effective Load Resistance

(Plate to plate). . . . . . . . . .. 2450 3960 ohms
Max.-Signal Oriving Power (Approx.)!. . 0.3 0.3  watt
Max.-Signal Power Qutput (Approx.). . . 85 14 watts

LINEAR RF POWER AMPLIFIER
Single~Sideband Suppressed-Carrier Service
Maximum CCS® Ratings, Absolute-Haximum Values:
Up to 1215 Nc

DC PLATE VOLTAGE. . . . . . . . . . . . 1C00 max. volts
OC GRID-No.2 (SCREEN-GRID) VOLTAGE. . . 300 max. volts
MAX.-SIGNAL DC PLATE CURRENT. . . . . . 180 max. ma
MAX.-SIGNAL DC GRID-No.1
(CONTROL-GRID) CURRENT. . . . . . . . 30 max. ma
MAX.-SIGNAL PLATE INPUT . . . . . . . . 180 max. watts
MAX.-SIGNAL GRID-No.2 INPUT . . . . . . 4.5 max. watts
. PLATE DISSIPATION . . . . . . . . . .. 115 max.  watts
Typical CCS Class AB, "Single-Tone" Operation:™
Up to 60 Nc
DC Plate Voltage. . . . . . . ... .. 65C 850 wvolts
DC Grid-No.2 Voltage% . . . . . . . .. 300 300 volts
DC Grid-No.1 Voltage. . . . . . . . .. -15 -15 volts
Zero-Signal DC Plate Current. . . . . . 40 40 ma
Zero-Signal DC Grid-No.2 Current. . . . 0 0 ma
Effective RF Load Resistance. . . . . . 2165 3500 ohms
Max.-Signal DC Plate Current. . . . . . 100 100 ma
Max.-Signal DC Grid-No.2 Current. . . . 10 10 ma
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Air Flow:

Through radiator—Adequate air flow to limit the plate-seal
temperature to 250° C should be delivered by a blower .
through the radiator before and during the application of
plate, grid-No.2, and grid-No.! voltages. Typical vailues
of air flow directed through the radiator without cowling
and with cowling versus plate dissipation are shown in
accompanying Typical-Cooling-Requirements curves. Plate
power, grid-No.2 power, and air flow may be removed
simultaneousty. .

To grid-No.2, grid-No.1, cathode, and heater terminals—A
sufficient quantity of air should be delivered to these
terminals to prevent their temperature from exceeding the
specified maximum value of 250° C.

During standby operation—Cooling air is not normally required
when only heater voltage is applied to the tube.

Terminal Temperature (Plate, grid No.2, .
grid No.1, cathode, and heater) .”. . 250 max. volts

AF POWER AMPLIFIER & MODULATOR — Class ABI"

Maximum CCS® Ratings, Absolute-Naximum Values:

OC PLATE VOLTAGE. + . « « v o v o v .. 1000 max. volts
OC GRID-No.2 (SCREEN-GRID) VOLTAGE. . . 300 max. volts
MAX.-SIGNAL DC PLATE CURRENTf . . . . . 180 max. ma
MAX.-SIGNAL PLATE (NPUTT. . . . . . . . 180 max.  watts
MAX.-SIGNAL GRID-No.2 INPUTT. . . . . . 4.5 max. watts
PLATE DISSIPATIONT. . . . . e 115 max.  watts

Typical CCS Operation:

Values are for 2 tubes

OC Plate Voltage. . . . . . . .. ... 650 850 volts
OC Grid-No.2 Voltaged . . . 300 300 volts
OC Grid-No.1 (Control grld) Voltage

From fixed-bias source. . . . . . . -15 -15  volts .
Peak AF Grid-No.1-to-Grid-No. 1Voltageh 30 30 volts
Zero-Signal OC Plate Current. . . . . . 80 80 ma
Max.-Signal OC Plate Current. . . . . . 200 200 ma
Zero-Signal OC Grid-No.2 Current. . . . 0 0 ma
Max.-Signal OC Grid-No.2 Current. . . . 20 20 ma
Effective Load Resistance

(Plate to plate). .. 4330 7000 ohms
Max.-Signal Driving Power (Approx ) 0 0 watts .
Max.-Signal Power Qutput (Approx.). 50 80 watts

Maximum Circuit Values:
Grid-No.1-Circuit Resistance
under any condition:J
For fixed-bias operation. . . . . . . 30000 max. ohms
For cathode-bias operation. . . . . . . . . Not recommended .
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DC GRID-No.1 CURRENT. . . . . . . . . . 30 max. ma
PLATE INPUT . . . . v v v o v o v v o 180 max. watts
GRID-No.2 INPUT . . . . . . « . . . . . 4.5 max. watts
PLATE DISSIPATION . . . . « « . . . .. 115 max. watts

Typical CCS Operation:
At 400 Nc At 1215 Nc

DC Plate Voltage. . . . . . . 400 900 900 volts
DC Grid-No.2 Voltaget . . . . 200 300 300 volts
DC Grid-No.1 Voltage' . . . . =35 =30 =22 volts
DC Plate Current. . . . . . . 150 170 170 ma
DC Grid-No.2 Current. . . . . 5) 1 1 ma
DC Grid-No.l Current. . . . . 3 10 4 ma
Driver Power Qutput (Approx.)9. 3 3 5) watts
Useful Power Qutput (Approx.} . 23 80 40 watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance

under any condition . . . . . . . . . 300007 max. ohms

gecause the cathode is subjected to considerable back bombardment as
the frequency is increased with resultant increase in temperature, the
heater voltage should be reduced depending on operating conditions and
frequency to prevent overheatlng the cathode and resultiant short life.
Measured with special shield adapter

For socket to be used with the 7457, consult manufacturers such as
J-V-M Microwave Company. 9300 west 47th Street, Brookfield, Minois;
E.F. Johnson Compan{. Waseca, Minnesota; and CoYlins Radio Company.
855 35th Street North, Cedar. Rapids, lowa,

Subscript 1 indlcates that grid-No.1 current does not flow during any
part of the input cycle.

o o

a

€ Continuous Commercial Service

if averaged over any audlo-frequency cycle of sine-wave form,

g preferably obtained from a fixed supply.

h The driver stage should be capable of supplying the No.1 grids of the
j Class AB; stage with the specified driving voltage at low distortion.

The resistance introduced into the grid-No.1 circult by the Input
coupling should be held to a low value. In no case should it exceed
the specified maximum value. Transformer or Impedance coupling devices
are recommended.

K Subscript 2 indicates that grig-No.1 current flows during some part of
the input cycle.

i Driver stage should be capable of supplying the specified driving
power at low distortion totheNo.1 grids of the A8; stage. To minimize
distortion, the effective reslstance per grid-No.1 circuitl of the A82
stage should be held at a low value. For thls purpose, the use of
transformer coupling Is recommended.

s *single-Tone" operation refers to that class of amplifier service In
which the grid-No.1 Input consists of a monofrequency rf signal havlng
constant amplitude. This signal Is froduced in a single-sideban
suppressed-carrier system when a single audio frequency of constant
ampli-tude 1s applied to the inpul of the system.

® putained preferably from a separate source modulated along with the
plate supply.

P outalined from grid-No.1 resistor or from a combination of grid-No.1
resistor with either fixed supply or cathode resistor,

q

The driver stage Is required to supply tube losses and rf-clrcuit
losses. |t should be deslgned to provide an excess of power above
the indicated values to take care of varilations in line voltage,
components, inltial tube characteristics, and tube characteristics
during life.

It this value is insufficlent to provide adequate bias, the additlonal
required bias must be supplied by a cathode resistor or fixed supply.

S
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s Key-down condlllon‘s per tube without amplitude modulation. Amplitude

modulation essentially ne%alive may be used if the positive peak of
Lhe audio-frequency envelope does nol exceed 115 per cent of the
carrier conditions.

Oblained preferably from a fixed supply, or from the plate supply
voltage with a voltage divider.

Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor,
or by combination methods.

-~

c

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Kin. Nax.
— Heater Current. . . . . . .. 1 2.90 I355) amp ‘

Direct Interelectrode
Capacitances:

Grid No.1 to plate. . . . . 2 - 0.065 ppef
Grid No.1 to cathode
& heater. . . . .. ... 2 11.8 15.2 et
Plate to cathode & heater . 2 - 0.019 puf
Grid No.1 to grid No.2. . . 2 17.3°  21.9 ppf
Grid No.2 to plate. . . . . 2 4 5.1 ppf
Grid No.2 to cathode
& heater. . . . . . ... 2 - 1.30 ppf
~Grid-No.1 Voltage . . . . . 1,3 -6 -18 volts
Reverse Grid-No.1 Current . . 1,3 - ~20 pa
Grid-No.2 Current . . . . ., . 1,3 -8 +2 ma
Peak Emission . . . . .. .. 1,4 - 400 peak volts
Interelectrode Leakage
Resistance. . . . . . ... 5 1 - megohm
Useful Power Qutput . . . . . 6 80 - watts

Note 1. With 6.3 volts ac or dc on heater.
Note Measured wilh special shield adapter.

Note With dc plate volts = 1000, dc grid-No.2 volts = 300, and dc
grid-No.1 voltage adjusted to giveadc plate current of 115 ma,

Note 4: For conditions with heater volts = 6.3; grid No.1, grid No.2,
and plate Llied together; and pulse-voltage source connected
between plate and cathode, Pulse duration (microseconds) = 2,
pulse-repetition frequency (pps) =60, and duty factor of 0.00012,
The voliage-pulse amplitude is adjusted until a peak cathode
current of 10 amperes is obtained. “After 1minute at this valve,
the voitage-pulse amplitude will nol exceed 400 volts (peak).

Note S: under conditions with tube at 20° 10 30% C for at Jeast 30 minutes
without any voltages applied 1o the tube. Theminimum resistance
belween any two adjacenl eleclrodes as measured with a 200-volt
He??er-lype ohmmeter having an internal impedance of 1 megohm,
wiiT be 1 megobm.

Note 6: in a single-~tube, grid-driven coaxial-cavily class—C-amplifier
circuit at 400 Mc and for conditions with 5.7 volts ac or dc on
heater, dc plate volts = 1000, dc grid-No.2 volts = 300, grid-
No.1 resistor adjustable beiween 1000 and 10,000 ohms, dc plale
ma. = 180 maximum, dc grid-No.1 ma. = 20 maximum, and driver
power oulput (watts) = 3

w o~

- SPECIAL TESTS & PERFORMANCE DATA

Resonances in the tube mountings used in the following tests
can cause the specified environmental conditions to produce
greatly amplified effects. Extreme care must, therefore, be
used in the design of the mountings to minimize resonances.
Design details of mountings used by the RCA Electron Tube

-~ Indicates a change.

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.



7457

Division to perform these tests may be obtained from RCA
Commercial Engineering, Harrison, New Jersey, on request.

50 g, li-Millisecond Shock Test:

This test is performed on a sample lot of tubes from each
production runtodetermine the ability of the tube towithstand
the specified long-duration impact acceleration. Tubes are
held rigid insix different positions in a Medium—impact Shock
Machine and are subjected to three blows in each position.
At the end of this test, tubesare required to meet the limits
for items |, 3, 4, 7, and 8 under Characteristics Range Values
for Equipment Design.

500 g, Nominal 3/U-Millisecond Shock Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand the specified impact
acceleration. Tubesare held rigid infour different positions
in a High-Impact Shock Machine and are subjected to five blows
in each position. At the end of this test, tubes will not
show permanent or temporary shorts or open circuits, and are
required to meet the limits for items |, 3, 4, 7, and 8 under
Characteristics Range Values for Equipment Design.

5-t0-2000 cps Variable Frequency and Cycling Vibration Test:

This test is performed on sample lots of tubes todetermine
the ability of the tube to withstand variable frequency
vibration. With heater volts = 6.3 ac or dc, dc plate supply
volts = 300, dc grid-No.2 volts = 250, grid-No.| voltage
adjusted to give dc plate current of 10 ma., and plate load
resistor of 2000 ohms. The tube is vibrated along each of
three mutuvally perpendicular axes over an 8-minute cycle
consisting of:

a. 5-to-10 cps with fixeo double amplitude of 0.080 inch
t 10%.

b. 10-to—15 cps at fixed acceleration of 0.41 g t (0%.

c. 15-to-75 cps with fixed double amptitude of 0.036 inch

+ 10%.
d. 75-t0-2000 cps at fixed acceleration of 10 g t 10%.
During the above vibration test, tubes will not show an

rms output voltage in excess of I5volts across the plate load
resistor in the 5~t0-2000 cycle range. At the end of this
test, tubes are required to meet the !imits for items |, 3, 4,
7, and 8 under Characteristics Range Values for Equipment Design.

OPERATING CONSIDERATIONS

A suggested mounting arrangement for the 7457 is shown in
the accompanying drawing along with a layout of the associated
contacts. Flexible connectors are required for the plate,
grid-No.2, grid-No.!l, cathode, and heater contact surfaces.

During standby periods in intermittent operation, it is
recommended that the heater voltage be maintained at normal
operating value when the period is less than I5 minutes, and
that it be reduced to 80 per cent of normal when the period is
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between iSminutes and 2hours. For longer periods, the heater
voltage should be turned off.

The rated plate and grid-No.2 voltages of this tube are
extremely dangerous to the user. Great care should be taken
during the ad justment of circuits. The tube and its associated
apparatus, especially all parts which may be at high potential
above ground, shou!ld be housed in a protective enclosure.
The protective housing should be designed with interlocks so
that personnel can not possibly come in contact withany high-
potential point intheelectrical system. The interlock devices
should function tobreak theprimary circuit of the high-voltage
supplies when any gate or door on the protective housing is
opened, and should prevent the closing of the primary circuit
until the door is again locked.
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r—l 250 ! 0l5 _’]
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ADIA 1 ”
- 1885’
200 = I ~—035" MIN —oeo"
: e s [050"MIN.
= 2 T
PLATE R
TERMINAL = === ¥ =
CONTACT — 65
SURFACE L1
_1.085° 10357
GRID-Ng 2 Yy
TCERN%_INS% MIN £045 ‘
ONTA 985" MI ¥
SURFACE 283 MIN. 7 ! 120" 1a0" |
NOTE T 060" MIN _MIN. MIN. g00°
0907 A
l»MN M 735"MIN. 375 MIN
J’—a - 095" ooas" ‘
o 176" 556 100 MIN/‘{ i MIN T U
. 1 kaeo L HEATER CATHODE
028" GRID-Net %5 RMINAL
1.025" chnwmé% B -—zeo MAX CONTACT SURFACE
SURFACE NOTE | NOTE !
PEFCERAMIC HEATER TERMINAL
STIPPLED CONTACT _SURFACE
REGION NOTE | 92CM-9218R4

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE PLATE
TERMINAL, GRID-No.2 TERMINAL, GRID-No.| TERMINAL, HEATER-
CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND

FREE OF BURRS, THE TUBE WiLL ENTER A GAUGE AS SHOWN IN
SKETCH G,. THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN
A D.DID"-THICKNESS GAUGE |/B" WIDE WILL NOT ENTER BETWEEN
THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF Hy,

THE GAUGE 1S PROVIDED W!TH A SLOT TO PERMIT MAKING

MEASUREMENT OF SEATING CF HEATER-CATHODE TERMINAL ON

BOTTOM OF HOLE H,.

NOTE 2: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE
ANNULAR VOLUMES.
{ea) RADIO CORPORATION OF AMERICA DATA 5
gl Etectron Tube Division Harrison, N. J. 9-62
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SKETCH G,
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THE AXES OF THE CYLINDRICAL HOLES H, THROUGH Hg AND
THE AXES OF POST P ARE COINCIDENT WITHIN 0.001",
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RECOMMENDED COWLING
FOR DIRECTING AR FLOW THROUGH RADIATOR
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SUGGESTEO MOUNTING ARRANGEMENT
& LAYOUT OF ASSOCIATED CONTACTS

”
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4 ”
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i g 8-32
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104",
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SEE DETAIL"A"—|"
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4254001 > * f—
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DETAIL A
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40!

Al

RADIATOR WITH COWLING AS |*

SHOWN IN ACCOMPANYING J(A,B,C.D,E | LESS THAN O.
i

TYPICAL COOLING REQUIREMENTS
With Cowling

TR T G T T | P T G T e s Ay

i

R FLOW DIRECTED THROUGH| PRESSURE DROP—

CURVE I INCHES OF WATER |

AGRAM.

e B

TR
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TTRISE WITH INCOMING-AIR TEMP-

55 ERATURE OF 25°C
S AN

1Pl

181
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120)-

3
[+]

@

i
60 80
PLATE DISSIPATION—WATTS

o o 92CM-92I19R1
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TYPICALCOOLING REQU|REMENTS
Without Cowling

P IRre PUirl & ey REUS S PEReY by 1'._1‘7—.1?"" ] ‘.*1 N P
T AIR FLOW DIRECTED THROUGH RADIATOR ! a]_lfg AR
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PLATE~TERMINAL-TEMPERATURE RISE ABOVE INCOMING-AIR TEMPERATURE — °C

0 8
PLATE DISSIPATION—WATTS

92CM=-9220R|
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TYPICALPLATE CHARACTERISTICS

’ =6.3 VOLTS Hatd
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TYPICAL PLATE CHARACTERISTICS

[€f=6.3 vouTs
| GRID-No. 2 VOLTS =300

VOLT

w
b
s |
o |
>
W
-
T
-d
) .
|
|
|
[
O o) .
o 0
[e) ~
PLATE MILLIAMPERES RIS

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



7457

‘ [€¢= 6.3 voLTS
| 6hiD~No.2 VOLTS =200

GRID-NovI(ICI) OR GRID-No ?.(lca) MA.

‘ o 200 400 600 800 1000
PLATE VOLTS

92CM- 1747

Electron Tube Division Harrison, N. J. 9-62
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TYPICAL CONSTANT-CURRENT nI>w>nqm_~_m._._nm
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
In Class C Telegraphy or Class C FM
Telephony Amplifier Service

Ef£=ADJUSTED TO SIMULATE NORMAL OPERATING
CONDITIONS OF HEATER IN UHF SERVICE

PLATE VOLTS =900

GRID-N22 VOLTS =300

PLATE AMPERES=0.170

OVERALL EFFICIENCY = USEFUL POWER OUTPJT IN LOAD
DIVIDED BY DC PLATE INPUT

POWER GAIN=USEFUL POWER OUTPUT IN LOAD
DIVIDED BY DRIVER POWER QUTPUT

RS

i

T
it

Hlly ‘_I;
600 800
FREQUENCY—Mc

92CM-922l
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High-Mu Triode

‘ CERAMIC-METAL PENCIL TYPE
FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE

For Use as a Low-Noise-Amplifier Tube
in Receiver Applications up to 1500 Mc
under Severe Shock and Vibration

GENERAL DATA

Electrical:
Heater, for Unipotential Cathode:

Voltage {(ACor DC). . . . . . . .. . 6.3 + 103 volts

Current at heater volts = 6.3 . . . . 0.275 amp
Cathode Warm-Up Time (Average} to

reach 80% of operating plate current

‘or dc plate-supply volts = 80,

dc grid volts = 0, cathode resistor

iobms} = 0, load resistor (onms) =

10, ard heater volts = 6.3. . . . . . 10 sec
Amplification Factor. . . . . . . . .. 80
Transconductance for dc plate ma. = 13,

dc plate volts = 125, and cathode

resistor {ohms}) =50. . . . . . ... 13500 umhos
Direct nterelectrode Capacitances:?

Grid toplate . . . . . . . .. ... 2.t uuf

Grid to cathode and heater e 4.¢ e f

Plate tc cathode and heater . . . . . 0.0 max. uuf

Heater to cathode . . . . . . . . . . 2.6 uuf

Cathoce to plate. . . . . . . e 0.04 max. e

Cathode to grid and heater. NN 7.0 puf

Plate tc grid and heater. . . . . . . 2.0 pmi
Mechanical:
Operating Position. . . . . . e e e e Any
Dmenslons . b aaoobooaoa See l):mers:onal Outlme
Weight {Approx. ) .............. oo .. 0302
Sockets:

Heater-terminals connector. . . . . . .Amerac® No.1018-88¢,

Grayhilld No.22-5,
or equivalent
Socket for operation up to about

550 Mc (Including heater-
terminals connector). . . . . . . .. Jettron® No.CD7010,
or equivalent

Cavities (Including heater—
terminals connector). . . . . . . J-v-M' No.D-7980 Series
Resdel9 No.10 Series
or equivalent

~-—|ndicates a change.
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—

Terminal Connections {See Dimensional Outline):

P

H - Heater G-Grid
K - Cathode P~ Plate

X,

RAD{0-FREQUENCY AMPLIFIER — Class A,

Maximum CCS" Ratings, Absolute-Naximum Values:

For altitudes up to 100,000 feet
and frequencies up to 1500 Mc

DC PLATE VOLTAGE. . . . . . . . . . .. 250 max.  volts
DC GRID VOLTAGE . . . . . . . . . . .. -50 max. volts
DC PLATE CURRENT. . . . . . . . . . .. 25 max. ma
PLATE DISSIPATION . . P 2.5 max. watts

PEAK HEATER-CATHODE VOLTA(‘F

Heater negative with

respect to cathode. . . . . . . . . 50 max. volts
Heater positive with

respect to cathode., . . . . . . .. 50 max. volts

PLATE-SEAL TEMPERATURE. . . . . . . . . 225 max. e

Typical CCSh Operation in Cathode-Drive Circuit:

At 550 Mc At 8oo Hc At 1100 Mc

OC Plate-to-Grid Voltage. 125 125 150 volts
Cathode Resistor. . . 50 50 50 ohms
Input-Signal-Level Ranqe -70 t0-20 ~-70to-20 -70t0-20 dbm
DC Plate Current. . . . . 13 13 13.5 ma
Power Gain. . . . . ... 16.5 18 16 db
Bandwidth . . . . . . . . 5 5 10 Mc
Noise Figure. . . . . . . 6.5 8.5 285! db

Maximum Circuit Values:
Grid-Circuit Resistance:

- % an o

wa

For fixed-bias operation. . . . . . . . . . Not recommended
For cathode-bias operation. . . . . . 0.25 max. megohm
Without external shield.

Amerac, Inc., Dunham Road, Beverly, Massachuselts.

For use wilh cavities.

Grayhill, Inc., 561 Hillgrove Avenue, LaGrange, I}linois.

Jettron Products, Inc., $6 Route 10, Hanover, N.J,

J-V-M Microwave Co., 9300 w. 47ih St.,  8rookfield, I111lnois. Indicated
No. applies to a series of cavities covering range from 220 up to 1000
Mc and above.

Resde) Engineering Corp., 330 Soulh Fair Oaks Avenue, Pasadena, California.
This series of cavities covers the range from 215 to 2325 Mc.

Continuous Commercial Service.

—Indicates a change.
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

. Note Min Naox
Heater Current. . . . . . . . . 1 0.205 0.245 amp
Direct Interelectrode
Capacitances:
Grid to plate . . . . . . .. - 2.0 2.7 e
Grid to cathode . . . . . . . - 3.7 4.9 uuf
Plate to cathode. . . . . . - - 0.04 nuf
Heater-Cathode Leakage (‘urrcnt:
. Heater negative with
respect to cathode. . . . . 1,? - 30 na
Heater positive with
respect to cathode. . . . . 1,3 - 30 ua
Leakage Resistance:
From grid to plate and
cathode connected together. 1,4 100 - meqohms
. From plate to grid and
cathode connected toqether. 1,5 100 - megohms
Reverse Grid Current. . . . . 1,6 - 0.3 ua
Emission Voltage. . . . . . . . 7 = 4 volts
Amplification Factor. . . . . . 1,8 60 100
Transcenductance. . . . . . . . 1,8 10000 17000 wnhos
Plate Current (1) . . . . . .. 1,8 8.5 17.5 ma
Plate Current (2) . . . . . . . 1,9 - 50 pa
Plate Current (3) . . . .. .. 1,10 100 - ua
Power Gain. . . . . . . . ... 1,1 13 - db
Ncise Figure. . . . . . . ... 1,11 - oS db
Change in Power Gain. L. 11,12 - -1 db
Change in Noise Figure. . . . . 11,12 = 0.5 db
Change in Transconductance. . . 11,12 = 15 %
Note 1@ With 6.3 volts ac or dc on heater,
Nole 2: With 60 volts dc between heater and cathode, heater negative
with respect to cathode.
Note 3: With 60 volts dc between heater and cathode, healer positive
with respect to cathode.
‘ Nole 4. With grid 100 volts negative with respect to plate and cathode
which are connected together.
Note S5: With plate 300 volts negative with respect to griod and cathode
which are connecied together.
Note 6: With odc plate voltage of 200 volts, dc grid voltage of -2
volts, grid resistor of 0.5 megohm.
Nole 7: Wilh dc voltage on gric and plate which are connected logelher
ad usled to produce a c3thode current of 30 ma., and with 5.5
ts on healer.
‘ Note 8: wl(h dc plate supply veltage of 125 volls, cathode resistor of
50 ohms. and cathode bypass capacitor of 1000 uf,
Note 9: wllh ﬂi plate voltage of 125 volts and dc grid vollage of
Note :0: With dc plale voltage of 125 volts and dc grid voltage of
~2.5 volts
Note 11: With dc pla(e supply veltage of 125 volts and cathode resistor
of 50 ohms in a snn?le tube rf amplifier of the cavity type
havln? a bandwidth of § ¢ 0.5 Hc. slgnal input of -70 dbm, and
operaling frequency of 550 % 10
‘Nole 12: Reduce heater vollage to 5.7 volls Change in Power Galn,

Noise Flgure, and Transconduc’ance values from Lhose oblained
with 6.3 volts on heater will not exceed indicated values.

-—indicales a change.
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SPECIAL TESTS & PERFORMANCE DATA
Low-Pressure Voltage-Breakdown Test:

This test (similar to MIL-E-ID, paragraph 4.9.12.1) is
performed on a sampie lot of tubes every 90 days. Tubes are
tested inachamber at anair pressure equivalent toanaltitude
of 100,000 feet. Breakdown will not occur when a 60-cycle
rms voltage of 300 volts is applied between the plate cylinder
and grid flange.

Low-Frequency Vibration Performance:

This test (similar to MIL-E-ID, paragraph 4.9.19.1}) is
performed on a sample lot of tubes from each production run
under the following conditions: Heater voltage of 6.3 volts,
dc plate~-supply voltage of 125 volts, cathode resistor of 50
ohms, and plate load resistor of 10,000 ohms. The tubes are
vibrated inaplane perpendicular to the tube axis at 40cycles
per second at an acceleration of 10g. The rms output voltage
across the plate load resistor as a result of vibration of

the tube wi!ll not exceed 100 mitlivolts.
At the end of this test, the tubes will not show permanent
shorts oropen circuits and will meet the following test limit:
Heater Current. . . . . o o 300 max. ma
For conditions shown under Chnrncterzst:cs Range Values,
Note 1.

Variable-Frequency Vibration Performance:

This test (similar to MtL-E-iD, paragraph 4.9.20.3) is
performed on a sample lot of tubes from each production run.
Tube operating conditions are the same as for Low-Frequency
Vibration Performance. The tubes are vibrated perpendicular
to the major axis through a frequency range from 5 to 1000
cps and back. From 5 to 50 cps, the tubes are vibrated at a
constant displacement of 0.0400 +0.0025 inch. From 50 to 1000
cps, the tubes are vibrated at a constant acceleration of
10 £ 2 g. Total time to complete a sweep cycle is 10 £ 5
minutes. During the test, the tubes will not show an rms
output voltage across the plate load resistor in excess of
I50 millivolts. Each tube is vibrated for 60 seconds at the
frequency which gives maximum vibrational noise output. If,
at the end of 60 seconds the vibrational noise output is stili
increasing, the test shall continue until there is no further
increase.

The rms output voltage across the plate load resistor as

a result of the vibration of the tube will not exceed the
specified limit at any time during the test.

At the end of this test, the tubes will not show permanent
shorts or open circuits and will meet the following limits:
Heater Current. . . . o o 300 max. ma
For conditions shown under Chnrncterzst:cs Range Values,
Note 1.
Heater-Cathode Leakage Current. . . . 60 max. pa
For conditions shown under Characteristics Renge Values,
Notes 1,3.

—Indicates a change.
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Shock Test:

This test (similar to MIL-E-10, paragraph 4.9.20.5) is

. performed on a sample lot of tubes from each production run.

Tubes are held rigid and are subjected in three different

positions to an impact acceleration of 500 g, 5 blows in
each position.

At the end of this test, tubes will not show permanent
shorts or open circuits and will meet the following limits:
Heater Current. . . . . . . . . . . . 300 max. ma
. For conditions shown under Characteristics Range Values,
Note 1.
Heater—-Cathode Leakage Current. . . . 60 max. pa
For conditions shown under Characteristics Range Values,
Notes 1,3.
Low-Frequency Vvibration OQutout. . . . 200 max. mv
For ccnditions shown above under Low-Frequency Vibration
‘ Performance.
Change in Transconductance. . . . . . -20 max. %

From initial value for conditions shown under Character-
istics Range Values, Notes 1,8.

Fatigue Vibration Test:

This test {(similtar to MIL-E-10, paragraph 4.9.20.6) is
performed on a sample lot of tubes from each production run,
Tubes are rigidly mounted and subjected to 2.5 g vibrational
acceleration in two positions (XI, Yi) for 32 hours each,
At the end of this test, tubes will meet the limits specified
for the Shock Test.

Shorts and Continuity Test:

This test (similar to MIL-E-10, paragraph 4.7.3) is per-
formed on all tubes from each production run. Voltage applied
between adjacent elements of the tube under test will be
between 20 and 70 volts dc or peak ac. Plate and cathode
terminals are tied together and connected to thegrid terminal
through the shorts test equipment. Tubes are tapped with a

‘rubber tapper three times in each of three mutually perpendi~
cular directions. |If a short indication is obtained, the
tapping cycle is repeated two times for verification. Accept-
ance criteria is based on the "Resistance vs. Time Ouration"
curve shown in paragraph 4.7.7 of MIL-E-10, Amendment 5.

At the end of this test, the tubes will not show permanent

‘shorts or open circuits and will meet the following limit:

Heater Current. . . . . . . . . . . . 300 max. ma
For conditions shown under Characteristics Range Values,
Note 1.

Ceramic-Seal-Fracture Test:

This test is performed on a sample lot of tubes every 90
days. With the cathode- and plate-cylinder-supports spaced
15/16"t /64", and with thegrid flange centered between these
supports, the tubes will withstand gradual application of a
force of 20 pounds, perpendicular to the axis of the tubes,

@ RADIO CORPORATION OF AMERICA OATA 3
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upon the grid flange without causing fracture of the ceramic
insulation.

Seal Strain Test:

This test (similar to MIL~E-ID, paragraph 4.9.6.3) is
performed on a sample lot of tubes every 90 days. Tubes are
tested by first immersing in water, having a temperature of
at least 97° C for at least |5 seconds, and then immersing
immediately in water at not more than 5° C for 5 seconds.
After drying for 48 hours at room temperature, the tubes will
meet the following test limit:

Heater Current. . . . . Ce e e e 300 max. ma
For conditions shown under Characteristics Range Values,
Note 1.

Heater-Cycling Life Performance:

This test {similar to MIL-E-ID, paragraph 4.11.7) is per—
formed on a sample lot of tubes from each production run,
With 6.3 volts on heater and no voltage on plate or grid, the
heater is cycled three minutes on and three minutes off for
at least 2000 cycles.

At the end of this test, tubes will not show permanent
shorts or open circuits and wil! meet the following limits:

Heater Current. . . . . © 000 o 300 max. ma
For conditions shown under Characteristics Range Values,
Note 1.

Heater-to-Cathode Leakage Current ., . 60 max, Ha
For conditions shown under Characteristics Range Values,
Notes 1,3.

Grid-to-Cathode Leakage Resistance. . 50 min, megohms
For conditions shown under Characteristics Range Values,
Notes 1,4.

|-Hour Stability Life Performance:

This test {similar to MIL-E-ID, paragraph 4.11.3. 1.a) is
performed on a sample lot of tubes from each production run
to insure that the tubes have been properly stabilized. Types
are operated under the following conditions: Heater voltage
of 6.3 voits, plate-supply voitage of 215 volts, and cathode
resistor of 150 ohms.

At the end of | hour, thechange in transconductance value
for each tube, referred to its initial transconductance
reading, will not exceed I5% of the initial value for condi-
tions shown under Characteristics Range Values, Notes 1,8.

In addition, the tubes will not show permanent shorts or
open circuits and will meet the following iimit:

Heater Current. . . . . . SRR 300 max. ma

For conditions shown under Characteristics Range Values,

Note 1.

100-Hour Survival Life Performance:

This test (similar to MIL-E~ID, paragraph 4.1!1.3.1.b) is
performed on a sample lot of tubes from each production run

RADIO CORPORATION OF AMERICA @
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to insure a low oercentage of early inoperatives. Life-test
conditions are the same as those specified for 1-Hour Stability
Life Performance except that al! voltages are cycled at the
rate of 110 minutes on and IC minutes off.

At :he end of 100 hours, the tubes will meet the following
limits:

Transconductance. . . N 800G min. pmhos
For conditions ..hown under Charucter:sttcs Range Values,
Notes 1,8.

Plate Current (2) ., . . . 50 max. pa
For conditions shown und»— Churactertsttcs Range Vulues,
Notzs 1,9.

In addition, the tubes will not show yermanent shorts or
open ci-cuits, and will meet the following limit:

Heater Current. . . o o0 o 300 max. ma
For conditions shown under Charactertstxcs Range Values,
Note 1.

500- and 1000-Hour Average Life Performance:

This test (similar to MiL-E-ID, paragragh 4.11.3.2) is
perforred on a sample lot of tubes from each production run
to insure excellent overall performance and to guard against
epidemiz failures of tubes to meet any of the characteristics
indicatad below.

Each tube is life tested under the following conditions:
Heater voltage of 6.3 volts; plate-supnly voltage of 215 volts;
cathode resistor of 150 ohms; heater positive with respect to
cathode by 67.5 volts; and plate-seal temperature of 225° C.
Heater voltage is cycted at a rate of |10 minutes on and 10
minutes off.

At the end of 500 hours, the tube will not show permanent
shorts or open circuits and will be criticized for the total
number of defects in the sampie lot and for the'number of
tubes failing to meet the fo'lowing limits:

Heater Current. . . . o o0 o 306G max. ma
For conditions shown under Charncter:st:cs Range Values,
Note 1.

Leakage Resistance:
Fram grid to plate and cathode

connected together. . . . e 6C min, megohms
Fram plate to grid and cathode
connected together. . . . . . . . 6C min. megohms

For conditions shown under Characteristics Range Values,
Notes 1,4, and 1,5.

Power Gain. . . . o 5 00 00 o 12 min, db
For conditions shown under Characteristics Range Values,
Notes 1,11.

Noise Figure. . . . 8.8 max. db
For conditions shown under Characterzshcs Range Values,
Notes 1,11.

Change in Power Gain. . . =1 db
For conditions shown under Characterzstrcs Range Values,
Notes 1,11,12.
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At the end of 1000 hours, the tube will not show permanent
shorts or open circuits and witl be criticized for the total
number of defects in the sample Tot and for the number of
tubes failing to meet the following limits:

Heater Current. ., . . o o 300 max. ma
For conditions shown under Charactertst:cs Range Values
Note 1.

Power Gain. . . 5 o o 5 1l min, db

For condltlons shown under Charactertsttcs Range Values,
Notes 1,11.

Noise Figure. . . 5 © 5 0 0O 9.5 max. db
For conditions shown under Charactenstu:s Range Values,
Notes 1,11.

OPERATING CONSIDERATIONS

Connections to the cathode cylinder, grid flange, and
plate cylinder should be made by flexible spring contacts.
The connectors should make firm, large-surface contact, yet
must be sufficientliy flexible to insure that no part of the
tube is subjected to excessive strain.

The cathode should preferably be connected to one side of
the heater. When, in some circuit designs, the heater is not
connected directly to the cathode, precautions must be taken
to hold the peak heater-cathode voltage to the maximum-rated
values shown in the tabulated data.

RADIO CORPORATION OF AMERICA
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230" MAX: PLATE CYLINDER
‘ 0" * °°§,, DIA.
oy k (NOTES 2.4)

180" MAX,
_._

- S, ,4-410 +.010" DIA. (NOTE 5)
tg%g 42020" (NOTE a) ANNULAR SURFACE et

1.460"
MAX,

.osz"z .003"1
> CERAMIC

181"x 015"
‘ANNUL AR SURFACE "8"
°5,, REFERENCET r v
’8'2:; NE A" 320 MIN.
T NOTE 4 B
4 ! ¥ ! 5 +.005" AT EGRESS 760::

‘711&-

.250 57 DIA. 115" £,020"(AT TiPS)
(NOTES' | 2 3&4)

METALLIZED
SURFACE oiwAx, —
. CATHODE CYLINDER ;loalg"
"+ ooz &4

CERAMIC
— =
GRID FLANGE 4 o) o oo
5524 005 DIA. ‘(',Soﬁ:g'g)m“-
(NOTES 326)
ot

T oms INTERNAL CONNECTION
«+,002 L
0207 0o oia. DO NOT USE

92CM~10274R|

060 M
(ANNULAR SURFACES
Bn l ll)

REFERENCE PLANE "A" ISDEFINED AS THAT PLANE AGAINST WHICH
ANNULAR SURFACE "B" OF THE GRID FLANGE ABUTS.

ANNULAR SURFACE "8" 1S ON THE SIDE OF THE GRID FLANGE
TOWARD THE CATHODE CYLINDER.

ANNULAR SURFACE "C" 1S ON THE SIDE OF THE GRID FLANGE

. TOWARD THE PLATE CYLINDER.

NOTE I: WITH ANNULAR SURFACE "B" RESTING ON REFERENCE
PLAME "A'", THE AXiS OF THE CATHODE CYLINDER WILL BE WITHIN
2° OF A LINE PERPENDICULAR TO REFERENCE PLANE "A",

NOTE 2: THE AXES OF THE PLATE CYLINDER AND CATHODE CYLINDER
W!LL COINCIDE WITHIN 0.010",

. NOTE 3: THE AXES OF THE CATHODE CYLINDER AND GRID FLANGE
WILL COINCIDE WITHIN 0.005",

NOTE ¥: THE DJAMETER ALONG THE 0.320" MINIMUM LENGTH IS
MEASURED WITH "GO" AND "NO~GO" RING GAUGES G,~! AND G,-2,
RESPECTIVELY.
NOTE 5: THIS DIAMETER 1S MEASURED WITH "“GO" AND "NO-GO"
GAUGES G,-! AND G,-2, RESPECTIVELY.

. NOTE 6: THIS DIAMETER 1S MEASURED WITH "GO" AND '"NO-GO"
GAUGES G- | AND G3-2, RESPECTIVELY.

RADIO CORPORATION OF AMERICA DATA 5
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GAUGES

~-R '
na
B
5 T ®
92¢$-10370
T i . a|
Gauge | Type | = |mer.15|on — —
' Diameter A 1 Thickness B | Radius R
+0.00000" ,+0.001" )
G-l | G0 [0.25200" " o U, | 0.320%" c | 0.003" waX,
| +0.00007"
6,-2 | N0-GO |0.24500"" " 0 =
o +0.60000" | T
G, 1 GO J. 42000"_0' 00007 -
+0.00007"
6,-2 | N0-Go [0.40000""0- 0000 T =
4- — S W — -
+0.00000" f
Ga—l GO 0'55700"_0.00007u - ‘
F0.00007"
6572 | N0-60 | 054700 (" (0o =

—1
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NOISE-FIGURE CHARACTERISTICS
Cathode-Drive Service

‘ E¢£=6.3 VOLTS 'm{ i &; ‘ lH: HE
PLATE-TO-GRID VOLTS =2 g eaiiiiae. et e
CATHODE RESISTOR (OHMS}=50 ’ ltl il li
BANDWIDTH (Mc) =10 | pad 1[ k! It
S 1800819880{1o8 . Bt Prdge
' A :f* L
] TR

‘ HH BRG]
Naxn e A

1] 1
TR
I
2 it opiis !
3 B i i el
1 T |
| f
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Riln =iy I}
‘ e i [:T[{ i
- HHEH R
3 IR AT
o P
i ]
z ,.¥ i i
'ur SRt LIRUAITHINALY
HlidgiH L
1000
92C 5-10270R3
™ 12} Ef=6.3 voLTS |
11-| PLATE-TO-GRID VOLTS =125 ] ~—~~ MATCHED INPUT
[ || CATHODE RESISTOR (OHMS)=50 ||| —— OPTIMIZED INPUT
‘ ner T T 1 I
T TR e HHH
. 1 0 I i
—
L. - w ol oy | [—II"“;_DO ! .
? T TTFREQUENCY (MEGACYCLES 100011 EEE
g o FHFRHHH
D 1 : 1] ]
o SN 5 1 1 B T O Y 8
& =T ]
g e 1 T -
7 ; - - “- BN +
YCLES) =500} ;
e :
411 . L L
,"r"[" i W T ll_ o
15 20
BANDWIDTH — MEGACYCLES
92CS—11497RI
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@

CHARACTERISTICS
Cathode-Drive Service
PLATE—TO—GRID VOLTS =126 || 1] “Z ' ! | "
CATHODE RESISTOR {OHMS) = 50 - =4
FREQUENCY (Mc)=500 L] GA'N o8
(T - ";’-4""_ = 1t 5 |
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| 431 ! I B =}
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& s 58|
& ImE R 5%
365 H 552
L. T ] o =t
w P23
& z
[«3 P
-4 x
17 =
6] '1 i ha |
55
HEATER VOLTS
92CS-1149IRI

PLATE-SEAL-TEMPERATURE CHARACTERISTICS

£§<6.3 VOLTS

LUMPED-CONSTANT SOCKET.

T
‘f'
._._,

11 Im.
1 1
H HHEHH r
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238 i s ;EM.P'E* A
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High-Mu Triode

. CERAMIC-METAL PENCIL TYPE
FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE
for Use as a Low-Noise-Amplifier Tube
in Receiver Applications up to 1500 Mc -
under Sevgre_Shock and VVAibration

GENERAL DATA

. Electrical: -

Heatar, for Unipotential Cathode:

voltage (AC or DC). . . . . . . .. 6.3 + 103 volts
Cu-rent at heater volts = 6.3 . 0.225 amp
Cathode Warm-Up Time {Average)
to reach 80% of operating plate
current for dc plate-supply
. volts = 80, dc grid volts = 0,
cathode resistor {ohms) = 0,
load resistor {ohms) = 10, and
hexter volts = 6.3, . . . . . . .. 10 sec
Amplification Factor. . . . e 80
Transconduct?nce for Adc plate
ma. = 12.5, dc plate volts = 125,
and cathode resistor (ohms) = 50. . 13000 umhos
Direct Interelectrode Capacitances:?
Grid to plate . . . . . RN 2.4 uuf
Grid to cathode and hentfr e 4.4 uuf
Plate to cathode and heater . . . . 0.03 max. uuf
Heater to cathode . . . . . . . . . 2.6 uuf
Cathode to plate. . . . oo o a 9.03 max. uuf
Cathode to grid and he er. ... . 7 upf
Plate to grid and heater. . . . . . 2.4 upf
Mechanical:
Operating Position. . . . . . . . . . Any
Dimensions. . . 5 000 o0aoop o0 See Dxmenstonal Outlme
. Weight (Approx.) ................... 0.3 o7
Sockets:
Heater-terminals connector. . . . . . .Amerac® No.1018-88,¢
Grayhil1d No.22-5,
or equivalent
Sorket for operation up to -
about 550 Mc (Includinag
. heater-terminals connector) . . . . . Jettron® No.CD7010,
or equivalent
Cavities (Includirg heater— -
terminals connector). . . . . . . J-V-Mf No.D-7980 Series,

Resdeld No.10 Series,
or equivalent

~—indicates a change.
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Terminal Connections (See Dimensional OQutline):

H - Heater G-Grid
K - Cathode P-Plate
RADIO-FREQUENCY AMPLIFIER — Class AI
Maximum CCSM Ratings, Absolute-Naximum Values:
For altitudes up to 100,000 feet
and frequencies up to 1500 Mc
DC PLATE VOLTAGE. . . . . . . . . . 250 max. volts
DC GRID VOLTAGE . . . . . . . . .. -50 max. volts
DC PLATE CURRENT. . . . . . . . .. 25 max. ma
PLATE DISSIPATION . . . . . . PN 2.5 max. watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode. . . . . . . 50 max. volts
Heater positive with
respect to cathode. . . . . . . 50 max. volts
PLATE-SEAL TFMPERATURE. . . . . . . 225 max. oc

Typical CCS" Operation in Cathode-Drive Circuit:
At 550 Mc At 700 MNc

OC Plate-to-Grid Voltage. . . . 125 125 volts
Cathode Resistor. . . . . . . . 50 50 ohms
Input-Signal-Level Range. . . . -70t0-20 -70t0-20 dbm
DC Plate Current. . . . . . . . 12.5 12.5 ma
Power Gain for a bandwidth

of 5Mc . . . . . ... L. 16.5 17 db
Noise Figure. . . . . . . . . . 6.5 7 db

At 1100 Mc

DC Plate-to-Grid Voltage. . . . . . 150 volts
Cathode Resistor. . . . . . . ... 50 ohms
Input-Signal-Level Range. . . . . . -70 t0-20 dbm
DC Plate Current. . . . . . . . . . 14 ma
Power Gain for a bandwidth of:

4 M., ... 5 a0 o0 a 20 db

8Mc. . . . ... 18 db
Noise Figure. . . . . . . .. “a 0 o L db

Maximum Circuit Values:

Grid-Circuit Resistance:
For fixed-bias operation. . . . . . . . . . Not recommended
For cathode-bias operation. . . . . . . 0.25 max.  megohm

—|ndicates a change.
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Wilhout external shield,

Amerac, Inc., Dunham Road, Beve~<ly. Massachusclts.

fFor use wilh cavities

Grayhiltl, Inc., 561 dillgrove Avenue, LaGrange, Illinois.
Jeliron Products, inc., 56 Route 10, Hanover, N.J.

J-V-M Microwave Co., 9300 W. 47th St., Brockfield, I1lincis. 1indicatea
No. applies to a series of cavilies covering range from 220 up 1o 1000
Mc and above.

Resdel Engineering Corp., 330 Soulh Fair 0aks Avenue, Pasadena, California.

This series of cavities covers the range from 215 up to 2325 Mc.

Continuous Commercial Service.

-0 a0 oo

> ©

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Min, Max.
Heater Current. . . P | 0.205 0.245 amp
Direct Interalnctrodp
Capacitances:
Grid to plate . . . . . ... - 2.1 ’.8 puf
Grid to cathode . . . . . . . - 3.8 4.8 puf
Plate to cathode. . . . A - 0.03 nuf

Heater—Cathode Leakage Currert:
Heater negative with
respect to cathode, . . ., . 1,2 - 30 pa
Heater positive with

respect to cathode. 1,3 - 30 pa
Leakage Resistance:
From grid to plate and
cathode connected together. 1,4 100 - megohms
From plate to grid and
cathode connected together. 1,5 100 - megohms
Reverse Grid Current. . 1,6 - 0.3 ua
Fmission Voltage. 7 = 3 volts
Amplification Factor. 1,8 €0 100
Transconductance. 1,8 100C0 :6000 umhos
Plate Current (1) 1,8 8.5 16.5 ma
Plate Current (2) 1,9 - 50 pa
Plate Current (3) 1,10 100 - ua
Power Gain. 1,11 14 - db
Noise Figure. 1,11 - 7 db
Change in Power Gain. 11,12 = -1 db
Change in Noise Figure. ..11,12 - +0.5 db
Change in Transconductance. . . 11,12 - 15 %

Note i: With 6.3 volls ac or dc on heater.
Note 2 Wilh 60 volts dc between heater and calhode, healer negative

with respect to cathode.

Note 2! With 60 volts dc belween heater and cathode, heater positive
with respect to cathode.

Note 4: With grid 100 volts negative with respecl to plate and calhode
which are connected together.

Note 5: With plale 300 volis negalive with respect to grid and cathode
which are connected logether.

‘Nole 6: with dc plate vo1lage of 200 volts. dcgrid voltage of -2 volts,

grid resistor of 0.5 megohm

~—Indicates a change.
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Note 7: with dc voltage on grid and plate which are connected together
ad{usled 10 produce a cathode current of 30 ma.., and wilh 5.5

ts on heater.
Note 8: With dc plate-supply voltage of 125 volts, calnode resistor of ‘
50 ohms, and cathode bypassS capacitor of 1000 uf.

Note 9: Wilth oc plate voliage of 125 volts and dc grid voltage of
-5 volts.

Note 10: With dc plate voltage of 125 volts and dc grid vollage of
-2.5 volts,

Nole 11: Wilh d¢ plate-supply voltage of 125 volts and cathode resisior
of 50 ohms in a single-tube rf amplifier of the cavily type
having a bandwidth of 5 * 0.5 Mc, signal snput of -70 dbm, and
operaling frequency of 550 t 10 Mc. .

Nole 12: Reduce heater vollage 1o §.7 volts. Change in Power Gain,
Noise figure, and Transconductance valyes from those obtained
with 6.3 volts on heater will not exceed indicated values.

SPECIAL TESTS & PERFORMANCE DATA
Low-Pressure Voltage-Breakdown Test:

This test (similar to MIL-E-ID, paragraph 4.9.12.1) is .
performed on a sample lot of tubes every 90 days. Tubes are
tested in achamber at an airpressure equivalent to an altitude

of 100,000 feet. Breakdown will not occur when a 60-cycle rms
voltage of 300 volts is applied between the plate cylinder

and grid flange.

Low-Frequency Vibration Performance:

This test (similar to MiL-€E-10, paragraph 4.9,19.1) is
performed on a sample lot of tubes from each production run
under the following conditions: heater voltage of 6.3 volts,
dc plate-supply voltage of 125 volts, cathode resistor of 50
ohms, and plate load resistor of 10,000 ohms. The tubes are
vibrated inaplane perpendicular to the tube axis at 40cycles
per second at an acceleration of 10g. The rms output voltage
across the plate load resistor as a resultofvibration of the
tube will not exceed 100 millivolts.

At the end of this test, the tubes will not show permanent
shorts oropen circuits and will meet the following test limit:

Heater Current. . . . . o5 o o 300 max. ma.
For conditions shown under Chzxrzxctenst:cs Range Values,
Note 1.

Variable-Frequency Vibration Performance:

This test (simitar to MIL-E-ID, paragraph 4.9.20.3) is
performed on a sample lot of tubes from each production run.
Tube operating conditions are the same as for Low-Frequency.
Vibration Performance. The tubes are vibrated perpendicular
to the major tube axis througha frequency range from 5 to 2000
cps and back. From 5 to 50 cps, the tubes are vibrated at a
constant displacement of 0.0400 t 0.0025 inch. From50 to 2000
cps, the tubes are vibrated at a constant acceleraticon of 10 ¢
2 g. Total time to complete a sweep cycle is 10 + 5 minutes.
During the test, the tubes will not show an rms output voltage
across the plate load resistor in excess of 50 millivolts.
Each tube is vibrated for 60 seconds at the frequency which

—Indicates a change.
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gives maximum vibrational noise output. |If, at the end of 60
seconds the vibrational noise output is still increasing, the
test is continued until there is no further increase.

The rms output voltage across the plate load resistor as
a result of the vibration of the tube will not exceed the
specified limit at any time during the test.

At the end of this test, the tubes will not show permanent
shorts or open circuits and will meet the following limits:
Heater Current. . . . 5 0o b b o 300 max. ma
For conditions shown under Characteristics Range Values,
Note 1.
Heater-Cathode Leakage Current, ., . . 60 max. ua

For conditions shown under Characteristics Range Values
Kotes 1,3.

Shock Test:

This test (similar to MIL-E-ID, paragraph 4.9.20.5) is
performed on a sample lot of tubes from each production run.
Tubes are held rigid and are subjected in three different
positions to an impact acceleration of 500 g, 5 blows in each
position,

At the end of this test, tubes will not show permanent
shorts or open circuits and will meet the following limits:

Heater Current. . . . . - 300 max. ma
For conditions shown under Characterzsttcs Range Values
Note 1.

Heater-Cathode Leakage Current, . . . 60 max. pa
For conditions shown under Characteristics Range Values
Notes 1,3.

Low-Frequency Vibration Qutput. . . . 200 max. mv

For conditions shown above under Low-Ffrequency Vibration
Performance.

Change in Transconductance. . . . . . -20 max. %
From initial value for conditions shown under Character-
1stics Range Values, Notes 1,8.

Fatigue Vibration Test:

This test (similar to MIL-E-1D, paragraph 4.9.20.6) is
performed on a sample lot of tubes from each production run,
Tubes are rigidly mounted and subjected to 2.5 g vibrational
acceleration in two positions (XIl, YI) for 32 hours each. At
the end of this test, tubes will meet the limits specified
for the Shock Test.

Shorts and Continuity Test:

This test {similar to MIL-E-ID, paragraph 4.7.3) is per~
formed on all tubes from each production run. Voltage applied
between adjacent elements of the tube under test will be
between 20 and 70 volts dc or peak ac. Plate and cathode
terminals are tied together and connected to thegridterminal
through the shorts test equipment. Tubes are tapped with a
rubber tapper three times in each of three mutually perpen-
dicular directions, |If a short indication is obtained, the

RADIO CORPORATION OF AMERICA DATA 3
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tapping cycle is repeated two times for verification. Accept-
ance criteria is based on the "Resistance vs. Time Duration"
curve shown in paragraph 4.7.7 of MIL-E-ID, Amendment 5.

At the end of this test, the tubes will not show permanent
shorts or open circuits and will meet the following limit:

Heater Current. . . . o o o 300 max. ma
For conditions shown under Characterzstlcs Range Values,
Note 1.

Ceramic-Seal~Fracture Test:

This test is performed on a sample lot of tubes every S0
days. With the cathode- and plate-~cylinder-supports spaced
15/16" t+ 1/64", and with the grid flange centered between
these supports, the tubes will withstand gradual application
of a force of 30 pounds, perpendicular to the axis of the
tubes, upon the grid flange, without causing fracture of the
ceramic insulation.

Seal Strain Test:

This test Isimilar to MIL-E-ID, paragraph 4.9.6.3) is
performed on a sample lot of tubes every 90 days. Tubes are
tested by first immersing in water having a temperature of at
least 97° C for at least 15 seconds and then immersing im—
mediately in water at not more than 5°C for 5 seconds. After
drying for 48 hours at room temperature, the tubes wil! meet
the following test limit:

Heater Current. . . o o 300 max. ma
For conditions shown under Characterlstzcs Range Values
Note 1.

Grid Blackout:

This test isperformed as follows on a sample lot of tubes
from each production run:

Signal-output voltage is measured under conditions with
heater voltage of 6.3 volts, dc plate-supply voltage of 200
volts, plate load resistor of 10,000 ohms, grid resistor
of I5 ohms, and a sine-wave voltage having a frequency
of 100 kc and a peak-to-peak value of 0.1 volt applied
between the grid and cathode. Then, in addition to the
above conditions, a pulse signal with repetition rate of
2000 pps, peak-to-peak voltage of 5 volts, and pulse duration
of 0.25 usec is applied between the grid and cathode. Next,
measurement of signat-output voltage is made 0.8 usec after
the leading edge of a pulse. This value of signal-output
voltage referred to the initial value will not show a change
in excess of -5 db.

Heater-Cycling Life Performance:

This test [similar to MIL-E-ID, paragraph 4.11.7) is per-
formed on a sample lot of tubes from each production run
With 6.3 volts on heater and no voltage on plate or grid, the
heater is cycled three minutes on and three minutes off for
at least 2000 cycles.

RADIO CORPORATION OF AMERICA
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At the end of this test, tubes will not show temporary or
permanent shorts or open circuits anc¢ will meeat the following
. limits:
Heatwr Current. . . g o 300 max. ma
for conditions shown under Chara.,tertsncs Range Values,
Note 1.
Heater-to-Cathode Leakage Current . . 60 max. na
For conditions shown under Characteristics Range Values,
Noies 1,3
‘ Grid-to-Cathode Leakage Resistance. . 50 min, megohms
For conditions shown under Characteristics Range Values,
Notes 1,4.

|-Hour Stability Life Performance:

This test (similar to MIL-E-10, paragraph 4.11.3.1.a) is
perforned on a sample lot of tubes from each production run
to insure that the tubes have been pronerly stabilized. Tubes

. are operated under the following conditions:

Heatwr voltage of 6.3 volts, plate-supply voltage of 215
volts, and cathode resistor of 159 ohms.

At the end of | hour, the change intranscanductance value
fcreach tube, referredto its initial transconductance reading,
will nct exceed 15% of the initial value for conditions shown
under Characteristics Range Values, Notes 1,8.

In addition, the tubes will not show permanent shorts or
open circuits and will meet zhe following limit:

Heater Current. . . o o 300 max. ma
For conditions shown under Charactensttcs Range Values,
Note 1.

Ul4-Hour Grid-Emission Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure excellent over-all performance and
to guard against epidemic failures of tubes to meet this test

. requirement. Tubes are operated under the following conditions:

Heater voltage of 7.5 volts, dc plate volitage of 215 volts,
grid voltage of -2 volts, and grid resistor of 0.5 megohm.

At the end of 44 hours, the reverse grid current will not
exceed 2 microamperes when grid resistor is shorted and grid
voltage is increased to -5 volts, other ccnditions remaining
unchang=d from the above values.

100-Hour Survival Life Performance:

This test (similar to MIL-E-10, paragraph 4.11.3.1.b) is
performed on a sample lot of tubes from each production run
to insure a low percentage of early inoperatives. Life-test
conditions are the same as those specified for 1-Hour Stability
Life Performance except that all voltages are cycled at the

. rate of 110 minutes on and 10 minutes off.
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At the end of 100 hours, the tubes will not show permanent
shorts or open circuits and will meet the following limits:

Heater Current. . . 5 o o 300 max. ma
For conditions shown under Chnrnctensttcs Range Values,
Note 1.

Transconductance. . . . o 5 o o 8000 min. pumhos
For conditions shown under Chnrnctenst:cs Range Values,
Notes 1,8.

Plate Current (2) . . . . o 50 max. pa
For conditions shown under Chnrnctensttcs Range Values,
Notes 1,9.

500~ and 1000-Hour Average Life Performance:

This test (similar to MIL-E~ID, paragraph 4.11.3.2) is
performed on a sample !ot of tubes from each production run
to insure excellent over-all performance and to guard against
epidemic failures of tubes to meet any of the characteristics
indicated below. Each tube is life-tested under the following
conditions:

Heater voltage of 6.3 volts, plate-supply voitage of 215
volts, cathode resistor of 150 ohms, heater positive with
respect to cathode by 67.5 volts, and plate-seal temperature
of 2259 C. Heater voltage is cycled at arate of 110 minutes
on and 10 minutes off.

At the end of 500 hours, the tube will not show permanent
shorts or open circuits and will be criticized for the total
number of defects in the sample lot and for the number of
tubes failing to meet the following limits:

Heater Current. . . ©o b o 300 max. ma
For conditions shown under Chnrnctenstzcs Range Values,
Note 1.

Leakage Resistance:
From grid to plate and

cathode connected together. . . . 60 min, megohms
From plate to grid and
cathode connected together. . . . 60 min, megohms

For conditions shown under Characteristics Range Values,

Notes 1,4 and 1,s5.

Power Gain. . . . o o I3 min, db
For cond|t|ons shown under Chnrnctenshcs Range Values,
Notes 1,11.

Noise Figure. . . . 8 max. db
For conditions shown under Chnrnctenst;cs Range Values,
Notes 1,11.

Change in Power Gain. . . ~1 max. db
For conditions shown under Chnrnctenstzcs Range Values,
Notes 1,11,12.

At the end of 1000 hours, the tube will not show permanent
shorts or open circuits and wiil be criticized for the total
number of defects in the sample lot and for the number of
tubes failing to meet the following limits:

Heater Current. . . b D 300 max. ma
For conditions shown under Chnrncterzstzcs Range Values,
Note 1.

RADIO CORPORATION OF AMERICA
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Power Gain. . . . . . . o © 12 min, db
For conditions shown under Charactertsttcs Range Values,
Notes 1,11.

Noise Figure. . . 5 o Db Db o 9.5 max. db
For conditions shown under Characteristics Range Values,
Nores 1,11.

OPERATING CONSIDERATIONS

Connections to the cathode cylinder, grid flange, and
plate zylinder should be made by flexible spring contacts.
The counectors should make firm, large-surface contact, yet
must be sufficiently flexible to insure that no part of the
tube is subjected to excessive strain.

The cathode should preferably be connected to one side of
the heater. When, in some ci“cuit designs, the heater is not
connecied directiy to the cathode, precautions must be taken
to hold the peak heater-cathode voltage to the maximum-rated
values shown in the tabulated data,

RADIO CORPORATION OF AMERICA DATA 5

Electron Tube Division Harrison, N. J. 9-62




230" MAX-— j— [PLATE CYLINDER
250" * °°2,, DIA
1 L (NoTES % R 4)

| 410"+ 010" DIA, (NoTE 5)
zo%g ~%20 (NOTE 4) [‘NNULAR SURFACE "¢

osz"z 003
1.460" CERAMIC
MAX. ¥ 'y W — X
— ANNULAR SURFACE "B"
bl Rererence ¥ ¥ URAEz
+0I5 PLANE "A" 350"iN.
= (NOTE 4) o o 260"
; Ly o5 —15'+.005" AT EGRESS | 3y
METALLIZED ©
SURFACE E_tm_oﬂﬁ —F—'
CATH CYLINDER ae 5 ' 145
?:D+EOOZ'|'- NDE / Jlas,
250 _555n DIA. —~ 115" £ 0207(AT TIPS)
(NOTES'1,2.38 4)
CERAMIC
¥ k S— (ANNI ggosubg‘r CES
UL A
GRID FLANGE " ” an n u)
2%t 0o oA, -4107£.0107 01,
(NOTE 5) -
{NOTES 3&6) '
e —

SN p'INs INTERNAL CONNECTION
»+.002" - 1
020" 0% pia, e fRoTilae

92CM - 10274RI

REFERENCE PLANE "A"™ 1S DEFINED AS THAT PLANE AGAINST WHICH
ANNULAR SURFACE "B" OF THE GRID FLANGE ABUTS.

ANNULAR SURFACE "B" IS ON THE SIDE OF THE GRID FLANGE
TOWARD THE CATHODE CYLINDER.

ANNULAR SURFACE "C" IS ON THE SIDE OF THE GRID FLANGE
TOWARD THE PLATE CYLINDER.

NOTE I: WITH ANNULAR SURFACE "B" RESTING ON REFERENCE
PLANE "A", THE AX1S QOF THE CATHODE CYLINDER WILL BE WITHIN
2° OF A LINE PERPENDICULAR TO REFERENCE PLANE "A",

NOTE 2: THE AXES OF THE PLATE CYLINDER ANDCATHODE CYLINDER
WILL COINCIDE WITHIN 0.010",

NOTE 3: THE AXES OF THE CATHODE CYLINDER AND GRID FLANGE
WILL COINCIDE WITHIN 0.005",

NOTE 4: THE OIAMETER ALONG THE 0.320" MINIMUM LENGTH IS
MEASURED WITH "GO" AND "NO-GO" RING GAUGES G,-! ANO G,-2,
RESPECTIVELY.

NOTE 5: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO"
GAUGES G,-| AND G,-2, RESPECTIVELY.

NOTE 6: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO"
GAUGES G,-1 AND G,~2, RESPECTIVELY.

Electron Tube Division Harrison, N. J,
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GAUGES

o !

92CS-10370
rGau eT - eT ; ) _*_ Dimension B
| Diameter A Thickness B} Radius R
+0. 1 +
6,1 | co 0.25200"_8 gggg?,,' 0.320" g ggé,, 0.003" MAX.
. +0.00007"
,LG}—: NO-GO | 0.24500" - 00 - - | -
+0.00000"
l'6,~1| 6o |0.42000" )" 0 o2 = | &
[ +0.00007"
6572 | no-60, 0.40000" " 1 on =
+0.00000"
‘ | 65! GC 0.55700'_0.00007,,! =
| +0.00007" |
| 652 | no-6o| 0.54700" 5" g0u o |

RADIO CORPORATION OFf AMERICA OATA 6
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POWER-GAIN CHARACTERISTICS
Cathode-Drive Service
. F; 6.3 VOLTS

PLATE-TO-GRID VOLTS = 25 : “
CATHODE RESISTOR (OHMS)= 50 1:
| INPUT~SIGNAL LEVEL(dbm)=—70 e

o ‘ :

i
‘ZZ
]

POWER GAIN—db

B EARNS IS RS RS FRR RS TR MRS L23!
400 500 600 700 800 900 1000
FREQUENCY —Mc

92CS~10456Ri

NOISE-FIGURE CHARACTERISTICS
quhodg-Drive Service

[€qz6.3 voLTS
PLATE-TO-GRID VOLTS = 125
CATHODE RESISTOR (OHMS)=50

NOISE FIGURE —db

L 4 o & Rt s
‘ 400 500 600 700 800 900 1000
FREQUENCY—Mc

92C5-10455R2
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High-Mu Triode

. CERAMIC-METAL PENCIL TYPE
FAST WARM-UP TIME STURDY COAX!AL-ELECTRODE STRUCTURE

For Use at Frequencies up to 5000 -
Mc in Cathode-Drive Circuits
under Severe Shock and Vibration

GENERAL DATA

. Electrical: -

Heater, for Unipotential Cathode:

Voltage (AC or DC). . . . . . .. o o 6.3 + 10% volts

Current at heater volts = 6.3 . . 0.225 amp
Cathade Warm-Up Time (Average) to reach

80% of operating plate current for

dc plate supply volts = 80, grid

. volts = 0, cathode resistor {ohms)

= 0, load resistor (ohms; = 10,

heater volts =6.3. . . . . . . . .. 10 sec
Amplification Factor. . . . . . . . .. 70
Transzonductance for dc plate ma. = 14,

dc plate volts = 125, and cathode

resistor {ohms) =50. . . . . . . .. 16000 wrhos
Direct Interelectrode Capacitances:?

Grid to plate . . . . . . . .. 0o o 2.4 puf

Grid to cathode and heater. . . . . . 4.4 upf

Flate to cathode and heater . . . . . 0.04 max. puf

Heater to cathode . . . . . . . . .. 2.6 puuf

Catnode to plate. . . . . . . . . .. 0.04 max. af

Catnode to grid and heater. . . . . . 7.0 pupf

Plate to grid and heater. . . . . . . 2.4 upf
Mechanical:
Operating Position. . . . . . « ¢ ¢ v v v o o 0 oo . Any
Dimensions. . « « « < .+ . . . .« .« « See Dimensional Outline
Weight (Approx.). . . « « v v v o o .. ..o .. 0.302
Socke:s:

Heate~—terminals connector. . . . . . . Amerac® No.1018-88¢,

Grayhil19 No.22-5,
or equivalent
Socket for operation up to about
550 Mc (Including heater-
terminals connector). . . . . . . . . Jettron® No.CD7010,
‘ or equivalent
Cavities {Including heater- -
terminals connector). . . . Amerac No.1718 (for 4150 Mc),
J-V-Mf No.D-7980 Series,
Resdel9 No.10Q Series,
or equivalent

--tndicates a change.
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Terminal Connections (See Dimensional Outline):

P

H-Heater G-Grid
K - Cathode P-Plate

- RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy®
and
RF POWER AMPLIFIER — Class C FM Telephony

Maximum CCSJ Ratings, Absolute-Naximum Values:
At frequencies up to 5000 Mc and altitudes:

Between
Up to 80,000 and
80,000 feet 100,000 feet
DC PLATE VOLTAGE. . . . . . . 250 max. 200 max. volts
DC GRID VOLTAGE . . . . . . . -50 max. -50 max. volts
DC CATHODE CURRENT. . . . . . 25 max. 25 max. ma
DC GR!D CURRENT . . . . . . . 6 max. 6 max. ma
PLATE DISSIPATION . . . . . . 2.5 max. 2.5 max. watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect te cathode. . . . 50 max. 50 max. volts
Heater positive with
respect to cathode. . . . 50 max. 50 max. volts
PLATE-SEAL TEMPERATURE. . . . 225 max. 225 max. CG
Typical CCS! Operation in Cathode-Drive Circuit:
As oscillator
At At At At At At
500 1000 2000 3000 4150 5000
Ne Ne Ne Ne He Ne
DC Plate-to~Grid
Voltage . . . . . .. 205 203 151 125 200 200 volts
DOC Cathode-to—Grid
Voltage . . . . . . . 5 3 1 0.10.26 - volts
From a grid
resistor of . . ., . 1000 600 250 500 130 100 ohms
OC Cathode Current. . . 21 24 24 20 23 25 ma
OC Grid Current . . . . 5 5 4 0,2 2 - ma
Useful Power Output
{Approx.) . . . . . . 1.6 1.3 0.50.15 0.1 0.03 watts

—Indicates a change.
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As amplifier

At At
500 1000
Mc Hc
DC Plate-to-Grid Voltage. . . . . . . . 204 185 volts
DC Cathode-to-Grid Voltage. . . . . . . 1 10 volts
From a grid resistor of . . . . . .. 800 2000 ohms
DC Cathode Current. . . . . . . . . .. 21 24 ma
OC Grid Current . . . . . . . .. P 5 5 ma
Driver Power Output (Approx.) . . . . . 0.2 0.2 watt
Useful Power Qutput (Approx.) . . 2.2 1.4 watts
Maximum Circuit Values:
Grid=-Circuit Resistance . . . . . . . . 0.25 max.  megohm
FREQUENCY DOUBLER — Class C
Maximum CCSJ Ratings, Absolute-Maximum Values:
At frequencies up to 2000 Nc and altitudes:
Between
Up to 80,000 and
80.000 feet 100,000 feet
OC PLATE VOLTAGE. . . . . . . 250 max. 200 max.  volts
DC GRID VOLTAGE . . . . . . . =50 max. -50 max. volts
DC CATHODE CURRENT. . . . . . 22 max. 22 max. ma
DC GRID CURRENT . . . . . . . 6 max. 6 max. ma
PLATE DISSIPATION . . . . 2.5 max. 2.5 max.  watts
PEAK HEATER-CATHODE VOLTAGE
Heater negative with
respect to cathode. . . . 50 max. 50 max. volts
Heater positive with
respect to cathode. . . . 50 max. 50 max. volts
PLATZ-3EAL TEMPERATURE. . . . 225 max. 225 max. 9
Typical CCSJ Operation in Cathode-Drive Circuit:
Up to Up to
550 HNc 1000 K¢
DC Plaze-to-Grid Voltage. . . 193 207 218 181 volts
DC Cathode-to-Grid Vol tage. . 18 7 18 6 voits
From a grid resistor of . . 3600 2300 3600 2000 ohms
DC Catliode Current. . . . . . 20 18 21 19 ma
DC Grid Current . . . . . . . 5) 3 5 3 ma
Driver Power Qutput
(Approx.) . . e 0.8 0.2 0.8 0.2 watt
Useful Power Output
{Approx.) . . . . . .. e 1.3 0.75 0.9 0.4 watts
Maximum Circuit Values:
Grid-Circuit Resistance . . . . . . a o 0.25 max. megohm

-« Indicates a change.
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- FREQUENCY TRIPLER — Class C
Maximum CCSJ Ratings, Absolute~Maximum Values:
At frequencies up to 2000 Mc and altitudes: ‘
Between
Up to 80,000 and
80,\000 feet 100,000 feet
DC PLATE VOLTAGE. . . . . . . 250 max. 200 max. volts
DC GRID VOLTAGE . . . . . . . -50 max. -50 max. volts
DC CATHODE CURRENT. . . . . . 20 max. 20 max. ma
DC GRID CURRENT . . . . . . . 6 max. 6 nex. ma .
PLATE DISSIPATION . . . . 2.5 max, 2.5 max. watts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with

respect to cathode. . . . 50 max. 50 max. volts
Heater positive with
respect to cathode. . . . 50 max. 50 max. volts
PLATE-SEAL TEMPERATURE. . . . 225 max. 225 max. o .
Typical €CSJ Operation in Cathode-Drive Circuit:
Up to 645 KNc

DC Plate-to-Grid Voltage. . . . . . 202 240 volts
DC Cathode-to-Grid Voltage. . . . . 27 15 wvolts

From a grid resistor of . . . . . 9000 25000 ohms
DC Cathode Current. . . . . . . . . 19 13 ma
DC Grid Current . . . . . . . . . . 3 0.6 ma
Driver Power Output (Approx.) . . . 0.6 0.2 watt
Useful Power Output (Approx.) . 0.7 0.4 watt

Up to 1000 KNc

DC Plate-to-Grid Voltage. . . . . . 205 185 volts
DC Cathode-to-Grid Voltage. . . . . 30 10 wvolts

From a grid resistor of . . . . . 10000 14000 ohms
DC Cathode Current. . . . . . . . . 19 12 ma
OC Grid Current . . . . . . . . . . 3 0.7 ma
Driver Power Qutput (Approx.} . . . 0.6 0.2 watt
Useful Power Output (Approx.) . . . 0.4

0.15  watt ‘
Maximum Circuit Values:

Grid-Circuit Resistance . . . . . . 0.25 max. megohm

without exlernal shield.
Amerac, tnc., Dunham Road, Beverly, Massachusetts.

For use with cavities.
Grayhill, Inc., S61 Hillgrove Avenue, taGrange, 1}linois. .

Jettron Products, Inc., S6 Route 10, Hanover, N.J.

J-V-M Microwave Co., 9300 w. 47th St., Brookfield, 11linois. Indicated

No. applies toaseries of cavities covering range from 220 to 3500 Mc.

Resdel Engineering Corp., 330 South Fair Daks Avenue, Pasadena,
California. Thisseriesof cavities covers therange from 215 to 2325 Mc.
Key—-down conditions per tube without amp)itude modulation. Modulation
essentially negative may be used If the positive peak of the auvdio
frequency envelope does not exceed 115 per cent of the carrier condi- .

“«0Qan o

tions.
Continuous Commercial Service.

—

-~ indicates a change.
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note MNin. Hax.
. Heater Current. . . e 1 0.205 0.245 amp
Birect

Cepacitances:

Interelectrode

Grid to plate . . . . . . .. - 1.5 2.7 et
Grid to cathode . . . . . . . = 3.6 5.0 puf
Plate to cathode. . . . - - 0.04 et
Heater-Cathode Leakage Current
Heater negative with
respect to cathode. . . . . 1,2 - 30 pa
Heator positive with
respect to czthode. . . . . 1,3 - 30 pa
Leakage Resistance:
From grid to olate and
cathoge connected together. 1,4 100 = megohms
. From plate to grid and
cathode connected 10qe~1her 1,5 100 - megohms

Reverse Grid Current. . . . 1,6 - 0.3 pa

Emission Voltage. . . . . 7 - 4 volts

Amplification Factor. . . . . . 1,3 55 85

Transconductance. . . . . . . . 1,3 12500 19500 wrhos

Plate Current (1) . . . . . . . 1,8 9 19 ma

Plate Current {2) . . . . . . 1,9 - 50 pa

Power Output - 5 oo o 1,10 1.7 = watts

Change in Power Output o000 gl - 0.2 watt

Note 1: With 6.3 volts ac or dc on heater.

Note 2 with 60 volts dc between heater and cathode, heater negative
with respect to cathode.

Note 3: With 60 volts dc between heater and cathode, heater positive
with respect to cathode

Note 4: With grid 100 volts negative with respect to plate and cathode
which are connected together,

Note S: With plate 300 volts negative with respect to grid and cathode
which are connected together.

Note 6: With dc plate voltage of 200 volis, dc grid voltage of -2
volts, grid resistor of 3.5 megohm.

Note 7: With dc voltage on grid and plate which are connected together
adjusted tp produce a cathode current of 30 ma,, and with 5.5

0its on healer.

Note 8: With dc plate supply voltage of 125 volts, cathode resistor
of 50 ohms, and cathode bypass capacitor of 1000 uf.

Note 9 wl:h dc plate voltage of 125 volls and dc grid voltage of -5

ts.

Note 10: In a single-tube, cathode-drive amplifier CIrcult operating at
a frequency of approx. 550 t 10 Mc, and with dc platle to cathode
voltage of 250 volts, input- s|gnal power of 0.2 watt, and dc
grid voltage adjusted to produce a dc plate current of 20 ma,

Note 11: Reduce heater voltage to 5.7 volis. Change in Power-Qutpul

value from Lhat obtained with 6.3 volts on heater will not
exceed indicated value.

- Indicates a change.
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SPECIAL TESTS & PERFORMANCE DATA
Low~Pressure Voltage-Breakdown Test:

This test (similar to MIL-E-ID, paragraph 4.9.12.1) is
performed on a sample ot of tubes every 90 days. Tubes are
tested ina chamber at anair pressure equivalent toanaltitude
of 100,000 feet. Breakdown will not cccur when a 60-cycle
rms voltage of 300 voits is applied between the plate cylinder
and grid flange.

Low-Frequency Vibration Performance:

This test (similar to MIL-E~ID, paragraph 4.9.19.1) is
performed on a sample lot of tubes from each production run
under the following conditions: Heater voltage of 6.3 volts,
dc plate supply voltage of 125 volts, cathode resistor of 50
ohms, and plate load resistor of 10,000 ohms. The tubes are
vibrated ina plane perpendicular to the tube axis at 40 cycles
per second at an acceleration of I0g. The rms output voltage
across the plate load resistor as a result of vibration of

the tube will not exceed (00 millivolts.
At the end of this test, the tubes will not show permanent
shorts oropen circuits and will meet the following test limit:
Heater Current. . . . o 300 max. ma
For conditions shown under Charactertsttcs Range Values,
Note 1.

Variable-Frequency Vibration Performance:

This test (similar to MIL-E-1D, paragraph 4.9.20.3) is
performed on a sample lot of tubes from each production run.
Tube operating conditions are the same as for Low-Frequency
Vibration Performance. The tubes are vibrated perpendicular
to the major axis through a frequency range from 5 to 500 cps
and back. From 5 to 50 cps, the tubes are vibrated at a
constant displacement of 0.0400 t 0.0025 inch. From 50 to
500 cps, the tubes are vibrated at a constant acceteration of
10 £ 2 g. Total time to complete a sweep cycle is 10 ¢+ 5
minutes. During the test, the tubes wil! not show an rms
output voltage across the plate load resistor in excess of
150 millivolts.

Each tube is vibrated for 60 seconds at the frequency
which gives maximum vibrational noise output. |If, at the end
of 60 seconds, the vibrational noise output is still increasing,
the test is continued until there is no further increase.

The rms output voltage across the plate load resistor as
a result of the vibration of the tube will not exceed the
specified limit at any time during the test.

At the end of the test, the tubes will not show permanent
sharts oropen circuits and will meet the fol lowing test limit:

Heater Current. . . . . g 0 o 300 max. ma

For conditions shown under Charactenstxcs Range Values,
Note 1.

~-Indlcates a change.
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Shock Test:

This test (similar to MIL-L-1D, paragraph 4.9.20.5) is
performed on a sample lot of tubes from each production run.
Tubes are held rigid and are subjected in three different
positions to an impact acceleration of 50D g, 5 blows in each
position,

At the end of this test, tubes will not show permanent
shorts or open circuits and will meet the following limits:

Heater Current. . . o o 300 max. ma
For conditions shown under Charactenstzcc Range Values,
Noie 1.

Heater-Cathode Leakage Current. . . . 60 max. pa
Fo~ conditions shown under Characteristics Range Values,
Notes 1,3.

Low-“requency Vibration Cutput. . . . 200 max. my

For conditions shown above under Low-Frequency Vibration
Performance.

Change in Transconductance. . . o o -20 max. %
From initial value for condltlons shewn under Character-
istics Range Values, Notes 1,8.

Fatigue Vibration Test:

This test (similar to MIL-f-1D, paragraoh 4.9.20.6) is
performed on a sample lot of tubes from each production run.
Tubes ure rigidly mounted and subjected to 2.5 g vibrational
acceleration in two positions (XIl, Y!) for 32 hours each.
At the end of this test, tubes are requirec to meet the limits
specified for the Shock Test.

Shorts and Continuity Test:

Th™s test Isimilar to MIL-E-ID, paragraph 4.7.3) is per-
formed on al! tubes from each production run. Voltage applied
between adjacent elements of the tube under test will be
between 20 and 70 volts dc or peak ac. Plate and cathode
terminals are tied together and connected tothegrid terminal
through the shorts test equioment. Tubes are tapped with a
rubber tapper three times ineachof three mutually perpendicular
directions. If a short indication is obtained, the tapping
cvcle is repeated two times for verification. Acceptance
criteria is based on the "Resistance vs. Time Duration" curve
shown in paragraph 4.7.7 of MIL-E-1D, Amendment 5.

At the end of this test, the tubes will not show permanent
shorts or open circuits and will meet the following limit:
Heater Current. . . . o o 300 max. ma
For conditions shown under Lharactenst:cs Range Values,
Note 1.

Ceramic-Seal-Fracture Test:

This test is performed on a sample lot of tubes every
90 day=. With cathode~ and plate-cyliinder-supports spaced
15/716™ ¢+ 1/64", and with the grid flange centered between
these supports, the tubeswill withstand the gradual application
of a fcrce of 30 pounds, perpendicular tothe axis of the tubes,

.
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upon the grid flange, without causing fracture of the ceramic
insulation.

Seal Strain Test:

This test (similar to MIL-E~ID, paragraph 4.9.6.3) is
performed on a sample iot of tubes every 90 days. Tubes are
tested by first immersing in water having a temperature of at
least 97° C for at least 15 seconds and then immersing imme-
diately in water at not more than 5° C for 5 seconds. After
drying for 48 hours at room temperature, the tubes will meet
the following test limit:

Heater Current., . . . ., o o 300 max, ma
For conditions shown under Charnctertst:cs Range Values,
Note 1.

Heater-Cycling Life Performance:

This test (similar to MIL-E-ID, paragraph 4.11.7) is
performed on a sample lot of tubes from each production run.
With 6.3 volts on heater and no voltage on plate or grid, the
heater is cycled three minutes on and three minutes of f for
at jeast 2000 cycles.

At the end of this test, tubes will not show permanent
shorts or open circuits and are required to meet the following
limits:

Heater Current. . . . . o 300 max. ma
For conditions shown under Characterxsttcs Range Values,
Note 1.

Heater-to-Cathode Leakage Current , . 60 max, pna
For conditions shown under Characteristics Range Values,
Notes 1,3,

Grid-to-Cathode Leakage Resistance. . 50 min. megohms
For conditions shown under Characteristics Range Values,
Notes 1,4.

I-Hour Stability Life Performance:

This test (similar to MIL-E-iD, paragraph 4.1}.3.1a) is
performed on a sample lot of tubes from each production run
to insure that the tubes have been properly stabilized. Tubes
are operated under the following conditions:

Heater voltage of 6.3 volts, plate supply voltage of 215
volts, and cathode resistor of 150 ohms.

At the end of | hour, thechange in transconductance value
for each tube, referred toits initial transconductance reading,
will not exceed I5% of the initial value, forconditions shown
under Characteristics Range Values, Notes 1,8.

In addition, the tubes will not show permanent shorts or
open circuits and will meet the following limit:
Heater Current. . . . . o o o 300 max. ma
For conditions shown under Charnctertstzcs Range Values,
Note 1.

Electron Tube Division Harrison, N. J.
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100-Hour Survival Life Performance:

This test (similar to MIL-E~iD, paragraph 4.11.3.1b) is
performed on a sample lot of tubes from each production run
to insure a low percentage of early inoperatives. Life-test
conditiors are the same as those specified for :-Hour Stability
Life Performance except that all voltages are cycled at the
rate of 110 minutes on and 0 minutes off.

At the end of 100 hours, the tubes wi!l not show permanent
shorts o~ cpen circuits and will meet tre following limits:
Heater Current. . . o o 300 max. ma
for conditions shown under Cl-aragzerxstlcs Range Values,
Note 1.
Transconductance. . . a o a 3000 min. umhos

For conditions hown under Charadenstlc Range Values
Notes 1,8.

Plate Current (2} . . . 55 max. pa
For conditions shown under Characterrsttc( Kange Values,
Yotes 1,5.

500- and 1000-Hour Dynamic Life Performance:

This test (similar to MIL-E-ID, paragraph 4.11.3.2) is
cerformed on a sample l!ot of tubes from eack production run
to insure high-quality rf performance. Each tube is fife-
tested as a class C amplifier in special cavity at 5501 10 Mc
under the following conditions: Heater voltage of 6.3 volts;
plate sudply voltage of 250 volts; cathode resistor adjusted
to give plate current of 25 ma.; and grid-circuit resistance
adjusted to give grid current of 6 ma., reater positive with
respect to cathoge by 67.5 volts, and plate~seal temperature
of 225° ¢, Heater voltage is cycled at a rate of 110 minutes
on and 0 minutes off.

At the end of 500 hours, the tubes will not show permanent
shorts or open circuits, and will be criticized for total
number of tubes failing to pass the following limits:

Heater Current. . . o a 300 max. ma

For conditions shown under Character:stzcs Range Values,

Note 1.

Leakage Resistance:
From grid to plate and

cathode connected together., . . . 60 min. megohms
From plate to grid and
cathode connected together. . . . 60 min. megohms

For conditions shown under Characteristics Range Values,
Notes 1,4, and 1,5.

Power Qutput. . . . 5 .5 min, watts
For conditions shown under Character.stz,s Range Values,
Notes 1, 10.

At the end of 1000 hours, the tubes will not show permanent
shorts oropen circuits and will becriticized for total number
of tubes failing to pass the following limits:

Heater Current. . . 90000 o 3G0 max. ma
For conditions shown under Characteristics Range Values,
Note 1.

(F&) RADIO CORPORATION OF AMERICA DATA 5
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Power Output. . . ., S 0000 00 O .3 min, watts
For conditions %hown under Charactertstzcs Range Values,
Notes 1,10,

OPERATING CONSIDERATIONS

Connections to the cathode cylinder, grid flange, and
plate cylinder should be made by flexible spring contacts.
The connectors should make firm, large-surface contact, yet
must be sufficiently flexible to insure that no part of the
tube is subjected to excessive strain,

The cathode should preferably be connected to one side
of the heater, When, in some circuit designs, the heater is
not connected directly to the cathode, precautions must be
taken to hold the peak heater~cathode voltage to the maximum—
rated values shown in the tabulated data.

RADIO CORPORATION OF AMERICA
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230" Max—>| (PLATE cvLinoER
[ 250" *992, pya.
| -.005
oy | L (NOTES 2&4)

180 'MAX.
27" 233" -320MIN, -410"+ 010" DIA. (NOTE 5)
CSe e R (NOTE 4) L
| 052'% 003"

1.460" i
. MAX %7 ¥ ersose f

- — s
ANNULAR SURFACE "C"

> CERAMIC

AN
——  MANNULAR SURFACE"B" |
65, aererence T ¥
+015" "EUANE AT 350 MIN. ]
-.025" (NOTE a) .
1 | - "
) . 15+ 005" AT EGRESS | 790
METALLIZED | jl: |
SIS [ -010"MAX. LI
. CATHODE CYLINDER) ™ | b— Jas.
#+ 002 Y Z.
-250° 55 O1A. —w 115"+ 020°(AT TIPS)
(NOTES 1,232 4)
CERAMIC
— 060°M
¥ T” - (AN'\JULA'R SUBF/I\)CES
GRID FLANGE 07} oio” o :
552"+ 0050, {oHE'9 " -
(NOTES 326)
i B —
HEATER PINS
“+.002" ~INTERNAL CONNECTION
0207 g0 OA DO NOT USE
92CM~-10274RI

REFERENCE PLANE "A" IS DEFINED AS THAT PLANE AGAINST WHICH
ANNULAR SURFACE "B" OF THE GRID FLANGE ABUTS.

ANNULAR SURFACE "8" IS ON THE SIDE OF THE GRID FLANGE
TOWARD THE CATHODE CYLINCER.

ANNJLAR SURFACE "C" IS ON THE SIDE OF THE GRID FLANGE
. TOWARD THE PLATE CYLINDER.
NOTE t: WITH ANNULAR SURFACE "B8" RESTING DN REFERENCE
PLANE "A". THE AXIS DF THE CATHODE CYLINDER WILL BE
WIT@IN 2° DF A LINE PERPENDICULAR TD REFERENCE PLANE "A".
NOTE 2: THE AXES DF THE PLATE CYLINDER ANDCATHDDE CYLINDER
WILL COINCIDE WITHIN 0.010".

NOTE 3: THE AXES OF THE CATHODE CYLINDER AND GRID FLANGE
WIL)L COINCIDE WITHIN 0.005",

NOTE 4: THE DIAMETER ALONG THE 0.320" MINIMUM LENGTH IS
MEASURED WITH "GO" AND "NO-GO" RING GAUGES G,—! AND G4~2,
RESPECTIVELY.

NOTE 6: THIS DIAMETER 1S MEASURED WITH "GO" AND "NO-GO"
GAUGES G,-1 AND G,-2, RESPECTIVELY.

. NOTE 6: THIS DIAMETER !S MEASURED WITH "GO" AND "“NO-GOV
GAUGES G3—1 AND G;~2, RESPECTIVELY.
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"k
B
o T
92CS-10370
| T Di 7
Gauge | Type |- = — A__'_lmer.\smn -
Diameter A Thickness B [ Radius R
 +0.00000" | +0.001" |
G, -1 0.2 LI o o o "
q GO 5200" 0" h0007 | 0-320" 5 gogn | 0-003" MAX.
+0.00007" |
- - . 24! " - -
6,-2 | NO-GO 'o 24500"_ 0" oogom
I - ul S
+0.00000"
= .4 " - -
&2 60 | 0-42000"_4 40007 !
+0.00007" |
- . 4 " - | -
6,-2 4nno—(so 0.40000"_ 1" o
i 1 +0.00000" — |
,10.0
6;-1 | GO | 0.55700"_3 " 55007n - ’ -
+0.00007"
_ " _ -
G6,-2 | NO-GO I0.54700 -0.00000" | |
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AVERAGE CHARACTERISTICS
Cathode-Drive Service
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~ AVERAGE CONSTANT-CURRENT CHARACTERISTICS

Coihode-Drive Service

|Ef=6.3 VOLTS
|IC=GRID MILLIAMPERES
1p=PLATE M[LLIAEPERES

7'§!Iu

100

PLATE-TO-GRID VOLTS

CATHODE=~TO-GRID VOLTS

92CM=-10263RI
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TYPICAL POWER-OUTPUT CHARACTERISTICS
Cathode-Drive Service
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TYPICAL POWER-OUTPUT CHARACTERISTICS
With Variation in Heater Voltage

Cathode-Drive Service .
T T .
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Medium-Mu Triode

NUVISTOR TYPE
For Industrial App]i(ﬁions
GENERAL DATA
Electrical:
Heater, for Unipotential Cathode:

Voltage (ACor DC) . . . . . . . .. .. 6.3 t 10% volts
Curren: at 6.3 volts . . . . . .. ... 0.14 amp
Direct Interelectrode Capacitances
(Approx.):
Grid toplate. . . . . . . . .. .. .. 2.2 ppf
Grid to cathode, shell, and heater . . . 4 e f
Plate to cathode, shell, and heater. . . 1.4 pf
Plate to cathode . . . . . . . .. ... 0.2 uuf
Heater to cathode. . . . . . . . . . .. 1.3 upf
Characteristics, Class A Amplifier:
Plate Supply Voltage . . . . . . - - 75 wvolts
Plate Voltage. . . . . . . . .. 26.5 ] - volts
Grid Supply Voltage. . . . . . . 0 0 0 volts
Cathode Resistor . . . . . . . . - - 130 ohms
Amplification Factor . . . . . . 31 35 33
Grid-Circuit Resistance. . . . . 0.5 0.5 - megohm
Plate Resistance (Approx.) . . . 4200 3200 2900 ohms
Transconductance . . . . . . . . 7000 21000 11500  wmhos
Plate Current. . . . . . . . .. 2.8 6.8 10.5 ma
Grid Voltage (Approx.) for plate
pa=10. . . . .. .. 0. - - -6.5 volts
Mechanical:
Operating Position . . . . . . . . v .. 00 v e e Any
Maximum Qverall Length . . . . . . . . . ... ... .. 0.8"
Maximun Seated Length. . . . . . . . .. ... . ... 0.625"
Maximun Diameter . . . . . . . . L L. L L. .. ... 0.440Q"
Eovelope . . . v v v e e e e e e e e e e e Metal Shell
Socket . . . Cinch Mfg. Corp. No.133 65 10 001, or equivalent
Base . . . . .. ... .. Medium Ceramic-Wafer Twelvar 5~-Pin
(JEDEC No.E5-65)
Basing Designation for BOTTOM VIEW . . . . . . . . .. 12A0Q
Pin 14 - Internal Con—
nection—
Do Not Use
Pin 2 -Plate
Pin 3 -Same as Pin 1
Pin 4 -Grid

Pin 5 - Same as Pin 1
Pin 6 -Same as Pin 1
Pin 7 -Same as Pin 1
Pin 8 - Cathode
Pin 9 -Same as Pin 1
Pin 10 - Heater
Pin 12- Heater

Electron Tube Division Harrison, N, J. 8-60
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INDUSTRIAL SERVICE
Maximum Ratings, Absolute-Naximum Values:

For operation at any altitude

PLATE SUPPLY VOLTAGE. . . . . « « « . . ..
PLATE VOLTAGE . « + « v v v v v v v v v ot
GR1D VOLTAGE:

Negative—bias value . . . . . . . . . ..

Peak-positive value . . . . . . . . . ..
GRID CURRENT. . . . . 5 06 0000000 O
PLATE CURRENT & v v v v v v v e v e e o v s
PLATE DISSIPATION . . . v v v v v o v v v
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode .

Heater positive with respect to cathode .

Maximum Circuit values:

Grid-Circuit Resistance:®
For fixed-bias operation. . . . . . . . .
For cathode-bias operation. . . . . . . .

A pin is cut off close to ceramic wafer.

330 max.
110 max.

55 max.
2 max.
20 max.
1 max.

100 max.
100 max.

0.5 max.
1 max.

For operation at metal-shell temperatures up to 100° ¢.

volts
volts

volts
volts

ma
@
watt

volts
volts

megohm .

megohm

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Nin.

Max.

Heater Current. . . . . . . . . 1 0.132 0.148

Direct Interelect rode
Capacitances:

Grid to plate . . . . . . .. 2 1.9 2.5
Grid to cathode, shell, and
heater. . . . . . . . . . . 2 3.5 4.5
Plate to cathode, shell, and
heater. . . . . . . . .. . 2 1.1 1.6
Heater to cathode . . o o 2 1 1.6
Plate to cathode. . . . . . . 2 0.14 0.26
Plate Current (1) . . . . . .. 1,3 9 12
Plate Current (2) . . . . . .. 1,4 - 50
Transconductance {1). . . . . . 1,3 10000 13000
Transconductance (2). . . . . . 3,5 9000 -
Transconductance Change:
Difference between Trans-
conductance (1) and Trans-
conductance (2), exoressed
in per cent of Transconduc—
tance (1) . . . .« . . .. . - - 15
Reverse Grid Current. . 1,6 - 0.3
Amplification Factor. . . . 1,3 26 38
Heater-Cathode Leakage Current
Heater negative with
respect to cathode. . . . . 1,7 - 10
Heater positive with
respect to cathode. . . . . 1,7 - 10

ua
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Leakage Resistance:
Between grid and all othe-

electrodes tied together. . 1,8 500 = megohms
Between plate and all other
electrodes tied together. . 1,9 50C - megohms
Note 1: With 6.3 volts ac or dc on heater.
Note 2: Measured in accordance with EIA Standard RS-191-A.
Note 3: With dc plate supply volts = 75, cathode resistor = 130 ohms

and cathode-bypass capacitor = 1000 uf.

Note 4: With dc plate volts = 75, dc grid volts = -7, and metal shell
connected to ground.

Note 5: With 5.7 volts ac or dc on heater.

Note &: With dc ptate volts = 100, grid supply volts = -2,25, grid
resistor = 0.5 megohm, and metal shell connected to ground.

Note 7: With 100 volts dc applied between heater and cathode.

Note 8: With grid 100voltsnegative with respect toall other electrodes

tied together.

Hote 9: Withplate300 volts negative with respect to all other electrodes
tied together.

SPECIAL RATINGS & PERFORMANCE DATA

Shock Rating:

Impact Acceleration . . . . . . . . . . . 1000 max.

This test is performed on a sample lot of tubes from each
production run to determine ability of tube to withstand the
specified impact acceleration. Tubes are held rigid in four
different positions in a Navy Type, High-impact (fiyweight)
Shock Machine and are subjected to 20 blows at a hammer angle
of 60° {equivalent to the specified maximum impact acceleration).
At the end of this test, tubes are criticized for change in
transconductance, reverse qrid current, and heater-cathode
| eakage current, and are then subjected to the Variable-
Freguency Vibration Test described beiow.

Fatigue Rating:

Vibrational Acceleration. . . . . . . . . 2.5 max.

This test is performed on a sample lot of tubes to
determine ability of tube towithstand the specified vibrational
acceleration. Tubes are rigidly mounted, suppliedwith nominal
heater voltage only, and subjected for 48 hours to 2.5-g
vibrational acceleration at 60 cycles per second in the X
position. At the end of this test, tubes are criticized for
the same characteristics and end-point values as in the Shock
Rating Test described above.

Yariable-Frequency Vibration Performance:

This test is performed on a sample lot of tubes from each
production run. The tube is operated under the conditions
specified in CHARACTERISTICS RANGE VALUES for Transconductance
{1) with the addition of a plate-load resistor of 2000 ohms.
During operation, tube is vibrated in the X| position through
the frequency range from 50 to 10,000 cycles per second with
a constamt vibrational accelerationof | g. QCuring the test,
tube will not show an rms output voltage across the plate-

(¥ RADIO CORPORATION OF AMERICA DATA 2
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load resistor inexcess of: (1) 50 millivolts from 50 to 5000
cps, (2) 250 millivolts from 5000 to 7000 c¢ps, and (3] 500
millivolts from 7000 to 10,000 cps.
Low-Pressure Voltage-Breakdown Test:

This test is performed on a sample lot of tubes from each

production run. In this test, tubes are operated with 240
rms volts applied between plate and all other electrodes and
will not break down or show evidence of corona when subjected

to airpressures equivalent toattitudes of up to 100,000 feet.

Heater Cycling:

Cycles of Intermittent Operation. . . . . 2000 min. cycles

This test is performed on a sampte lot of tubes from each
production run under the following conditions: heater volts
= 7.5 cycled one minute on and two minutes off; heater 100
volts negative with respect tocathode; grid, plate, and metal
shell connected toground. At the end of this test, tubes are
tested for open heaters, heater-cathode shorts, and heater-
cathode leakage current,

Shorts, Continuity, and Reverse Grid Current:

This test is performed on a sample lot of tubes from each
production run. Tubes are subjected to the Thyratron-Type
Shorts Test described in MIL-E-1D, Amendment 2, Paragraph
4,.7,7, except that tapping is done by hand with a soft rubber
tapper*. See accompanying Shorts-Test Acceptance-Limits curve.
Tubes are criticized for permanent or temporary shorts and
open circuits, and also test is made for reverse grid current
in excessofone microampere under the conditions specified in
CHARACTERISTICS RANGE VALUES for reverse grid current.

Interelectrode Leakage:

Leakage Resistance. . . . . . . . . .. . 500 min. megohms

These tests are performed on a sample lot of tubes from
each production run under the following conditions: heater
volts = 6.3, (1) plate = 300 volts negative with respect to
alt other electrodes tied together, and (2) grid = 100 volts
negative with respect to all other electrodes tied together
Tubes are rejected if the leakage resistance between plate
and all other electrodes under condition (1], or between grid
and all other electrodes under condition (2}, is less than
500 megohms.

Early-Hour Stability Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure that tubes are properly stabilized.
in this test, tubes are operated for 20 hours at maximum—
rated plate dissipation. After two hours of operation and
again after 20 hours of operation, tubes are checked for
transconductance under the conditions specified in CHARACTER-
1STICS RANGE VALUES for Transconductance (1). A tube is
rejected if its transconductance after two or 20 hours of
operation has changed more than 10 per cent from the O-hour
value.

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.



7586

100-Hour Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure a low percentage of early~hour
inoperatives. Tubes are operated for 100 hours at maximum-—
rated platedissipation, and then subjected to the Intermittent
Shorts Test previously described. Tubes must then show a
transconductance of not less than 7500 micromhos under the
conditions specified in CHARACTERISTICS RANGE VALUES for
Transconductance ().

1000-Hour Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure high quality of the individual tube
and guard against epidemic failures due to excessive changes
in any of the characteristics indicated below. 1in this test,
tubes are operated for 1000 hours at maximum—rated plate
dissipation, and then criticized for inoperatives, reverse
grid current, heater-cathode leakage current, and leakage
resistance. |n addition, the average change in transconductance
of the tot from the O-hour value for Transconductance (1)}
specified in CHARACTERISTICS RANGE VALUES, must not exceed
15 per cent at 500 hours, and 20 per cent at (000 hours.

* specitications for tapper supplied on request.

RADIO CORPORATION OF AMERICA DATA 3
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[€-.400" MAX. DIA.~»{
200" MIN.
DIA, FLAT l'_
METAL
SHELL ]
o
.625
MAX.
BASE "
JEDEC N2ES5-65 .800
@ o WY o Y 2\ MAX.
.IIO':’MlN.
130 MAX. |90”

=

\
L~.435”MAX. om‘—l

(SEE NOTE)

S PINS
016”1 .001" DIA. CERAMIC

LARGE __
LUG

®=PIN CUT OFF

92CS5-10484

NOTE: MAXIMUM OUTSIDE DiAMETER OF 0.440" 1S PERMITTED
ALONG 0. 190" LUG LENGTH.

Electron Tube Division Harrison, N. J.
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AVERAGE CHARACTERISTICS
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Beam Power Tube

CERAMIC-METAL SEALS COAX |AL-ELECTRODE STRUCTURE

"ONE-PIECE™ ELECTRODE DESIGN INTEGRAL RADIATOR

FORCED-AIR COOLED  9000~WATTS PEAK~PULSE INPUT UP TO 1215 Mc
MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE

For Use at Frequencies up to 2000 Mc
under Severe Shock and Vibration

GENERAL DATA
' Electrical:

Heater, for Matrix-Type, Oxide-
Coated, Uniootential Cathode:

Voltage (ACor DC). . . « « o o v+ .« & 6.3 + 10% volts
Current at heater volts = 6.3 . .. .. 3.2 amp
Minimum heating time. . . . . . . . .. 60 sec
Mu-Factor, Grid No.2 to Grid No.1
for plate volts = 1000, grid-No.2
volts = 500, and plate ma. = 115. . . . 18
Direct Interelectrode Capacitances:?
Grid No.1 to plate. . . . . . . . ... 0.13 max. puf
Grid No.l to cathode & heater . . . . . 14 puuf
Plate to cathode & heater . . . . . . . 0.019 max. ppf
Grid No.1 to grid No.2. . . . . . ... 20 ppf
Grid No.2 toplate. . . . . . . . <. . 6.5 puf -
Grid No.2 to cathode & heater . . . . . 1.3 max. puf
Mechanical:
Operating Position. . . . . . . . .. ..o oo Any
Overall Length. . . . . . .. . .. 1.885" + 0.070" - 0.080"
Greatest Diameter (See Dimensional Outline) . 1.250" £ 0.015"
Weight (Approx.). . « v v v v v v v v v v v v v v vt 2 oz
Radiator. . . . . . . . ... ... .. Integral part of tube
Socket:
For frequencies up to about 400 Mc. . . . « . « . « . . . b

For use at higher frequencies . . .See Nounting Arrangement
‘ Terminal Connections (See Dimensional Outline):

G, -Grid-No. 1~ H, K - Heater- &
Terminal Cathode-
Contact Terminal
Surface Contact

G, - Grid-No. 2- Surface
Terminal P-Plate-

‘ Contact Termina!l
Surface Contact
H - Heater- Surface

Terminal

Contact

Surface

. Air Flow:
Through radiator—Adequate air flowto limit the plate termi-
nal temperature to 250° C should be delivered by a blower
~—Indicates a change.

S
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through the radiator before and during the application of
plate, grid-No.2, and grid-No.il voltages. Typical values

of air flow directed through the radiator without cowling

and with cowling versus plate dissipation are shown in .
accompanying Typical-Cool ing-Requirements curves. Plate
power, grid-No.2 power, and air flow may be removed
simultaneously.

To Grid-No.2, Grid-No.1, Cathode, and Heater Terminals—A
sufficient quantity of air should be delivered to these
seals to prevent their temperature from exceeding the
specified maximum value of 250° C. .

During Standby Qperation—Cooling air is not normally re-
quired when only heater voltage is applied to the tube.

Terminal Temperature {Plate, grid No.2,
grid No.1, cathode, and heater) . . . . . 250 max. LG

GRID-AND-SCREEN-PULSED RF AMPLIFIER .
Maximum CCS® Ratings, Absolute-Naximum Values:
For maximum “on® time? of 10 microseconds

Up to 1215 Mc

—-DC PLATE VOLTAGE. .+ « « + ¢ & v v v o o & 2250 max. volts
PEAK POSITIVE PULSE-
GRID-No.2 VOLTAGE . . . . . . . . .. . 750 max. volts
DC GRID-No.1 VOLTAGE. . . . . « . . . . . =200 max. volts
DC PLATE CURRENT DURING PULSE . . . . . . 3000 max. ma
DC PLATE CURRENT. © + & v v v v v v u n 80 max. ma
GRID-No.2 INPUT (Average) . . . « « .« . . 4.5 max. watts
GRID-No.1 INPUT {Average) . . . . . . . . 2 max. watts
PLATE DISSIPATION (Average) . . . . . . . 115 max. watts

Typical Operation:

In class-AB, cathode-drive® circuit with rectangular-

wave pulses at 1215 Nc and with duty factor® of o0.01
DC Plate Voltage. . . . . . . . . . .. 1350 1500 volts
Peak Positive-Pul se .
Grid-No.2 Voltage . . . . . . . . .. 700 700 volts
DC Grid~No.1 Voltage. . . . . . . S 0 0 wvolts
DC Plate Current during pulse . . . . . 2700 3000 ma
DC Plate Current. « v v v v o v o v o 47 53 ma
DC Grid-No.2 Current. . . . ¢ ¢« « ¢ . & 1.6 2 ma
OC Grid-No.1 Current. . . . . . . . . . 5 5) ma
Driver Power Qutput at peak .
of pulse (Approx.)9 . . . . . . . .. 390 460 watts
Useful Power Qutput at peak
of pulse (ApProx.). « v v v v v o . . 1600"  2300" watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance
under any condition + « « & ¢ « o 0 . oo 30000 max. ohms .

—=indicates a change.
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1]

PLATE-AND-SCREEN-PULSED RF AMPLIFIER
Max imum CCS¢ Ratings, Absolute-Naximum Values:
For maximum "on" time9 of 10 mcroseconds
Up to 1215 Ke

PEAK POSITIVE-PULSE PLATE VOLTAGE . . . . 3000 max. volts
PEAK POSITIVE-PULSE GRID-No.2 VOLTAGE . . 750 max. volts
DC GRID-No.1 VOLTAGE. . . . . . . . . . . =200 max. volts

DC PLATE CURRENT DURING PULSE . - -« « . 3000 max. ma
DC PLATE CURRENT. . . . 500000 50 max. ma
GRID-No.2 INPUT (Average) e e e e o+ 4.5 max. watts
GRID-No.1 INPUT (Average) . . . . . . . . 2 max. watts

PLATE DISSIPATION (Average) e e e e e+ » 115 max. watts

Typical Operation:

In class 48, cathode-drive® circuit with rectangular-
wave pulses at 1215 Nc and with duty factor' of o.o01
Peak Positive-Pulse Plate Voltage . . . 2700 3000 volts

Peak Positive—Pulse Grid-
No.2 Voltage. . . . . . . . .. ... 700 700 volts

DC Grid-No.1 Voltage. . . . . . . . . . 0 0 volts
DC Plate Current during pulse . . . . . 2700 3000 ma
DC Plate Current. . . . . « . v o « . . 32 35 ma
DC Grid-No.2 Current. . . . . . . . . . 1 2 ma
DC Grid-No.1 Current. . . . . . . . . . 9 8 ma

Driver Power Qutput at peak

of pulse (Approx.)9 . . s . s . . 350 450 watts
Useful Power Qutput at peak

of pulse (Approx.). e e e . ... 3700h  4500h watts

Maximum Circuit values:

Grid-No.1-Circuit Resistance
under any condition . . . . . . . . . . . 30000 max. ohms

o »

Measured with special shield adapter.

for socket tobeused with the 7649 consult manufacturers Such as J-v-M
Microwave Company, 4631 Lawndale Avenue, Lyons, illinois;
Johnson, waseca, Minnesota; and Collins Radio Company, 855 35th Street
North, Cedar Rapids, lowa.

continous Commercial Service.

“On" time is defined as the sum of the durations of all the individual
pulses which occur during any 1000-microsecond interval. An increase
in dc plate current during the pulse may bepermissible at shorter "on"
times, and a decrease is usually required at longer "on" times. Pulse
duration is defined as the time interval between the two points on the
pulse at which the instantaneous value is 70 per cent of the peak value,
The peak value isdefined as the maximum value of asmooth curve through
the average of the fluctuations over the top portion of the pulse.

Cathode is at dc ground potential.

Duty factor is defined as the ratio of "on® time to total elapsed time
in any 1000-microsecond interval.

Oriver power output includes circuit losses and feed-through power.
It is actua) power measured at input to the tube drive circuit, 1t
will vary with frequency of operation and driver circuitry,

This value of useful power is measured in load of output circuit.

a o

a o

Ed
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CHARACTERISTICS RANGE YALUES FOR EQUIPMENT DESIGN
Note Nin. KNax.

1. Heater Current. . . . . . . . . 1 2.90 4.00 amp
2. Direct Interelectrode
Capacitances:

Grid No.l to plate. . . . . . 2 - 0.13 puf

Grid No.1 to cathode
& heater. . . . . .. ... 2 11.8 15.2 puf
Plate to cathode & heater . . 2 - 0.019 puf
Grid No.1 to grid No.2. . . . 2 17.3  21.9 pf
Grid No.2 to plate. . . . .. 2 5.8 6.8 puf

Grid No.2 to cathode
& heater. . . . . . . ... 2 - 1.3 puf
3. Grid-No.l Voltage . . . . . .. 1,3 =20 -50 volts
4. Grid-No.l Voltage . . . . . . . 1,7 -6 -18 volts
5. Reverse Grid-No.1 Current . . . 1,7 - -20 pa
6. Grid-No.2 Current . . . . . .. 1,3 -5 11 ma
7. Peak Emission Voltage . . . . . 1,4 - 250 volts

8. Interelectrode Leakage

Resistance. . . . . . .. .. 5 1 - megohm
9. Power Qutput. . . . . . . . .. 1,6 4500 - watts
10. Grid-No.1 Cutoff Voltage. . . . 1,8 - -104  volts

Note 1: With 6.3 volts ac or dc on heater.
Note 2: Measured with special shield adapter.
Note 3: With dc plate voltage of 1000 volts, dc grid-Ko.2 voltage of

700 volts, and dc grid-No.1 voltage adjusted to give a dc plate
current of 115 ma.

kote 4: For conditions with 6.3 volts on heater; grid No.1, grid Ne.2,
and plate tied together; and pulse-voltage source connected be-
tween ptate and cathode. Pulse duration is 2 microseconds,
pulse-repetition frequency is 60 pps, and duty factor is 0.00012
The voltage—pulse amplitude is adjusted until a peak cathode
current of 13 amperes is obtained. ‘After 1 minute at this vatue,
the voltage~pulse amplitude will not exceed 200 volts (peak).

Note 5: Under conditions with tube at 20° to 30° ¢ for at least 30 min—
utes without any voltages applied to the tube. The minimum
resistance between any two electrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedance of 1
megohm, will be 1 megohm.

Note 6: In a ptate-and-screen—pulsed cathode-drive cavity at 1215 Mc and
for conditions with 6.3 volts ac or dc on heater, peak plate
voltage of 3000 volts, peak grid-No.2 voltage of 700 volts
driver power of 560 peak watts, and grid-No.1 voltage varied for
peak plate current of 3 amperes. Pulse duration is 10 micro-
seconds and duty factor is 0.01.

Note 7: With dc plate voltage of 1000 volts, dc grid-xo.2 vottage of
300 volts, and dc grid-xo.1 voltage adjusted to give a dc plate
current of 115 ma.

Note 8: With dc plate voltage of 2250 volts, dc grid-ko.2 voltage of
700 volts, and dc grid-No.1 voltage adjusted to give a dc plate
current of 5 ma.

SPECIAL TESTS & PERFORMANCE DATA

Resonances in the tube mountings used in the following tests
can cause the specified environmental conditions to produce
greatly amplified effects. Extreme care must, therefore, be
used in the design of the mountings to minimize resonance.
Design details of mountings used by the RCA Electron Tube
Division to perform these tests may be obtained from RCA
Commercial Engineering, Harrison, New Jersey, on request.

==~ indlcates a change.
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50-g, |1-Millisecond Shock Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand the specified long-
duration impact acceleration. Tubes are he!d rigid in six
different positions in a Medium-impact Shock Machine and
are subjected to three blows in each position. At the end
of this test, tubes are required to meet the !imits for
items t, 3, 5, 8, 9, and |10 underCharacteristics Range Values
for Equipment Design.

500~g, Nominal 3/4-Millisecond Shock Test:

This test is performed on sample ilots of tubes to determine
the abifity of the tube to withstand the specified impact
acceleration. Tubes are held rigid in four different posi-
tions in a High-impact Shock Machine and are subjected to
five blows ineach position. At the end of this test, tubes
are required tomeet the timits for items |, 3, 5, 8, 9, and
10 under Characteristics Range Values for Equipment Design.

5-t0-2000 cps Vibration Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand variable-frequency
vibration. With heater voltage of 6.3 volts ac or dc, dc
plate supply voltage of 300 volts, dc grid-No.2 voltage of
250 volts, grid-No.! voltage adjusted to give dc plate
current of 10 ma., and plate load resistor of 2000 ohms.
The tube is vibrated along each of three mutually perpen-—
dicular axes over an 8-minute sweep consisting of:

a. 5-to-10 cps with fixed double amplitude of 0.08 inch
+ 10%.

b. 10-to~t5 cps at fixed acceleration of 0.41 g % 10%.

c. 15-t0o-75 cps with fixed double amplitude of 0.036
inch £ 10%.

d. 75-to-2000 cps at fixed acceleration of 10 g £ 10%.

Ouring the above vibration tests, tubes will not show an
rms output voitage in excess of |5 volts across the plate
load resistor in the 5-t10-2000 cps range. At the end of
this test, tubes are required to meet the limits for items
I, 3, 5,8, 9, and 10 under Characteristics Range Values
for Equipment Design.

OPERATING CONSIDERATIONS

A suggested mounting arrangement for the 7649 is shown in
the accompanying drawing along with alayout of the associated
contacts. Flexible connectors are required for the plate,
grid-No.2, grid-No.|l, cathode, and heater contact surfaces.

During standby periods in intermittent operation, it is
recommended that the heater voltage be maintained at normal
operating value when the period is less than |5 minutes, and
that it be reduced to 80 per cent of normal when the period is
between 15 minutes and 2 hours. For longer periods, the heater
volitage should be turned off.

RADIO CORPORATION OF AMERICA OATA 3
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The maximum—rated plate and grid-No.2 voltages of this
tube are extremely dangerous. Great care should be taken
during the adjustment of circuits. The tube and its associ-
ated apparatus, especially all parts which may be at high
potential above ground, should be housed in a protective
enclosure. The protective housing should be designed with
interlocks so that personnel can not possibly come in contact
with any high-potential point in the electrical system. The
interlock devices should function tobreak the primary circuit
of the high~-voltage supplies when any gate or door on the
protective housing is opened, and should prevent the closing
of the primary circuit until the door is again locked.

- 1.250" 015"
| NOTE 1 |
- -
AIR-COOLED Il —
RAOIATOR ~ "
- 18857
X +070,
— 035" MIN. -080

.200"MIN.

J.oso"mm.

LAT |
TERMINAL 1
q
RID-N2 2 055
TERMINAL 045’
CONTACT
SURFAC
(NOTE
176" 1024, & =3 ‘
1 -026" 100'MIN/T—|"
=== v/ 1+ h-a80" HEATER-CATHODE
025" GRID-N®1 OFN MIN. TERMINAL
$025" TERMINAL . .260"MAX.  CONTACT SURFACE
CONTACT (NOTE 1)
SURFACE - NOTE |
B8 cErRamIC HEATER_TERMINAL
STIPPLED REGION CONTACT SURFACE
(NOTE 2) (NOTE 1 92CM-9218R4

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE PLATE
TERMINAL, GRID-No.2 TERMINAL, GRID-No,| TERMINAL, HEATER-
CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND
FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN
SKETCH G,. THE TUBE (S PROPERLY SEATED IN THE GAUGE WHEN
A 0.0ID"-THICKNESS GAUGE |/8" WIDE WILL NOT ENTER BETWEEN
THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF Hy-
THE GAUGE 1S PROVIDED WITH A SLOT TO PERMIT MAKING
MEASUREMENT OF SEATING OF HEATER-CATHODE TERMINAL ON
BOTTOM OF HOLE H,.

NOTE 2: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW
CONTACTS OR CIRCU!T COMPONENTS TO PROTRUDE INTO THESE
ANNULAR VOLUMES.
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Beam Power Tube

CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE

"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR

FORCED-AIR COOLED  9000-WATTS PEAK-PULSE INPUT UP TO 1215 Mc
MATRIX~TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE

For Use at Frequencies up to 2000 Mc
Under Severe Shock and Vibration

' GENERAL DATA

Electrical:

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode:

Voltage (ACor OC). . . . « « « « . . . 5.3 t 10% volts
Current at 6.3 volts., . . . . ... .. 3.2 amp
Mininum heating time. . . . . . . . .. 60 sec
‘ Mu-Factor, Grid No.2 to Grid No.1
for plate volts = 1000, grid-No.2
volts = 500, and plate ma. = 115.,. . . 18
Direct Interelectrode Capacitances:
Grid No.1 toolate. . . . . . . . . .. 0.13 max. pupuf
Grid No.l1 to cathode & heater . . . . . 14 uuf
Plate to cathode & heater . . . . . . . 0.019 max. ppuf
Grid No.1 to grid No.2. . . . . . . . . 20 uuf
Grid No.2 to plate. « . . . . . . . .. 6 upf
Gric No.2 to cathode & heater . . . . . 1.3 max. puf
Mechanical:
Operating Position. . « . ¢ ¢« v v v v v v v v v o v o Any
Overall Length. . . . . . . . ... 1.885" + 0.070" - 0.080"
Greatest Diameter {See Dimensional (Qutline) . 1.250" t 0.015"
Weight {Aoprox.). « « « v v v v v v v b e e e e e 2 oz
Radiator. . . . . « . ¢ . oo o Integral part of tube
Socket:
for frequencies up to about 400 Mc. . . . . . . . . . . . ®

For use at higher frequencies . . .See Nounting Arrangement
Terminal Connections (See Dimensional Qutline):

G, -Grid-No.1- H, K- Heater- &
Terminal Cathode—
Contact Terminal
Surface Contact

G, ~Grid-No. 2~ Surface
Terminal P-Plate-
Contact Terminal
Surface Contact

H-Heater- Surface
Terminal
Contact
Surface

‘ Air Flow:

Through radiator——Adequate air flowtolimit the plate termi-
nal temperature to 250° C should be delivered by a blower

RADIO CORPORATION OF AMERICA DATA 1
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through the radiator before and during the application of
plate, grid-nNo.2, and grid-No.| voltages. Typical values

of air flow directed through the radiator without cowling.
and with cowling versus plate dissipation are shown in
accompanying Typical-Cooling-Requirements curves. Plate
power, grid-No.2 power, and air flow may be removed
simultaneously.

To Grid-No.z, Grid-No.1, Cathode, and Heater Terminals—A
sufficient quantity of air should be delivered to these
seals to prevent their temperature from exceeding the ‘
specified maximum value of 250° C

During Standby Operation—Cooling air is not normally re-
quired when only heater voltage is applied to the tube.

Terminal Temperature (Plate, grid No.2,
grid No.1, cathode, and heater) . . . . . 250 max. oc

GR ID-AND-SCREEN-PULSED RF AMPLIFIER .
Max imum CCS* Ratings, Absolute-Haximum Values:

on" time$§ of 10 microseconds
Up to 1215 Mc

For maximum

DC PLATE VOLTAGE. . . . . « « « « . . . . 1500 max. volts
PEAK POSITIVE PULSE-

GRID-No.2 VOLTAGE . . . . . . . o 0o o 750 max. volts
DC GRID-No.1 VOLTAGE. . . . . .+« .+ . ~-200 max. volts
DC PLATE CURRENT DURING PULSE -+« « « 3000 max. ma
DC PLATE CURRENT. . . . . . . . o . « . . 80 max. ma
GRID-No.2 INPUT (Average) . . . . . . . . 4.5 max. watts
GRID-No.1 INPUT (Average) . . . . . . .. 2 max. watts
PLATE DISSIPATION (Average) . . . . . . . 115 max. watts

Typical Operation:
In class-A8, cathode-dr;ve‘ circuit with rectangular-
wave pulses at 1215 Nc and with duty factord of o.01
OC Plate Voltage. . . . . . . . . . .. 1350 1500 volts .
Peak Positive-Pul se
Grid-No.2 Voltage . . . . . .. ... 700 700  volts

DC Grid-No.1 Voltage. . . . . . . . .. 0 0 wvolts

DC Plate Current during pulse ..... 2700 3000 ma

DC Plate Current. . . . . . . . . . .. 47 53 ma

DC Grid-No.2 Current. . . . . . . o 0o I3 2 ma

OC Grid-No.1 Current. . . . . . .. . 5 5) ma

Driver Power Output at peak '
of pulse (Approx.}& . . . . . . . .. 390 460 watts

Useful Power OQutput at oeak
of pulse (Approx.). . . . . . . .. . 1600° 2300° watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance
under any condition . . . . . e « « « « - 30000 max. ohms .

Electron Tube Division Harrison, N. J.
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PLATE-AND-SCREEN-PULSED RF AMPLIFIER
Maximum CCS* Ratings, Absolute-Naximum Values:
For maximum "on" time§ of 10 microseconds
Up to 1215 He

PEAK POSITIVE-PULSE PLATE VOLTAGE . . . . 3000 max. volts
PEAK POSITIVE-PULSE GRID-No.2 VOLTAGE . . 750 max. volts

DC GRID-No.1 VOLTAGE. . . . . . =200 max. volts
DC PLATE CURRENT DURING PULSE .+« « .« 3000 max. ma
DC PLATE CURRENT. . . & . v ¢« & o v « « & 50 max. ma
GRID-No.2 INPUT (Average) . . . . . . . . 4.5 max. watts
GRID-No.1 INPUT (Average} . . . . . . . . 2.0 max. watts
PLATE DISSIPATION (Average) . . . . . . . 115 max. watts

Typical Operation:
In class AB, cathode- dnue‘ circuit with rectangular-
wave pulses at 1215 Nc and with duty factoré of o0.01

Peak Positive-Pulse Plate Voltage . . . 2700 3000 volts
Peak Positive-Pulse Grid-

No.2 Voltage. . « « . . . . . . . .. 700 700 volts
DC Grid-No.1 Voltage. . . . . . . . .. 0 0 wvolts
DC Plate Current during pulse . . . . . 2700 3000 ma
DC Plate Current. . . . . . o o o .. 32 35 ma
DCGrldNOZCurrent.......... 1 2 ma
DC Grid-No.l Current. . . © 0000 O 9 8 ma
Driver Power Qutput at peak

of pulse {Acorox.)& . . . . . . . . . 35 450  watts
Useful Power Qutout at peak

of pulse (Aoprox.). . . . . . . . . . 3700® 4500® watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance
under any condition . . . . . . . . . . . 30000 max. ohms

[

Measured with special shield adapter.

For socket tobe used with the 7649 consult manufacturers such as J-v-M
Microwave Company, 4631 Lawndale avenue, Lyoas, I1linois; E.
Johnson, waseca, Minnesota; and Collins Radio Company, 855 35th Street
North, Cedar Rapids, (owa

Continous Commercial Service.

“On” time is defined as the sum of the durations of all the individual
pulses which occur during any 1000~microsecond interval. An increase
in dc plate current durlng the pulse may be permissible at shorter *“on*
times, and a decrease is usually required at longer “on® times. Pulse
duration is defined as the time interval petween the two points on the
pulse at which the instantaneous value is 70 per cent of the peak value.
The peak value isdefined as the maximum value of asmooth curve through
the average of the fluctuations over the top portion of the pulse.

é cathode is at dc ground potential,

Duty factor is defined as the ratio of "on® time to total elapsed time
in any 1000-microsecond interval.

orlver power output includes curcunt losses and ‘eed- through power.
It is actual power measured at input to the tube drive circuit., It
w.11 vary with frequency of operation and driver circuitry,

This value of useful power is measured in 1oad of output circuit,

- *

-

Electron Tube Division Harrison, N. J. 1-61
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CHARACTERISTICS RANGE YALUES FOR EQUIPMENT DESIGN
Note KXin. KNax.

1. Heater Current. . . . . . ... 1 2.90 4.00
2. Direct Interelectrode
Capacitances:

Grid No.1 to plate. . . . .. 2 - 0.13 upf
Grid No.1 to cathode
& heater. . . . ... ... 2 11.8  15.2 upf
Plate to cathode & heater . . 2 - 0.019 upf
Grid No.1 to grid No.2. . . . 2 17.3 21.9 wpf .
Grid No.2 to plate. . . . . . 2 5.3 6.3 it
Grid No.2 to cathode
& heater. . . . ... ... 2 - 1.3 upf
3. Grid-No.1 Voltage . . . .. .. 1,3 -20 -50 volts
4. Grid-No.1 Voltage . . . . . .. 1,7 -6 -15  volts
5. Reverse Grid-No.1 Current . . . 1,7 - -20 pa
6. Grid-No.2 Current . . . . ... 1,3 -10 +5 ma
7. Peak Emission Voltage . . . . . 1,4 - 200 volts.
8. iInterelectrode Leakage
Resistance. . . . . .. ... 5 1 - megohm
9. Power Qutput. . . . . .. ... 1,6 4500 - watts
10. Grid-No.1 Cutoff Voltage. . . . 1,8 - -100 volts

Note 1: With 6.3 volts ac or dc on heater
Note 2: Measured with specia) shield adapter

Note 3:

Note

Note

Note

Note

Note

With dc plate voltage of 1000 volts, dc grid-no,2 voltage of
700 volts, and dc grid-No.1 voltage adjusted to give a dc plate
current of 115 ma.

For conditions with 6.3 volts on heater; grid No.1, grid No.2,
and plate tied together; and pulse~voltage source connected be—
tween plate and cathode. Pulse duration is 2 microseconds,
pulse-repetition frequency is 60 pps, and duty factor is 0.00012.
The voltage-puise amplitude is adjusted unti) a peak cathode
current of 13 amperes is obtained. ‘After 1 minute at this value,
the voltage-pulse amplitude will not exceed 200 volts (peak}).

Under conditions with tube at 20% to 30° ¢ for at least 30 min-
utes without any voltages applied to the tube. The minimym
resistance between any two electrodes as measured with a 200~
volt Megger-type ohmmeter having an internal impedance of 1
megohm, will be 1 megohm.

in a plate~and-screen-pulsed cathode-drive cavity at 1215 Mc and
for conditions with 6,3 volts ac or dc on heater, peak plate
voltage of 3000 volts, peak grid-No,2 voltage of 700 volts,
driver power of 560 peak watts, and grid-No.1 voltage varied for
peak plate current of 3 amperes, Pulse duration is 10 micro-
seconds and duty factor is 0,01.

With dc plate voltage of 1000 volts, dc grid-No,2 voltage of
300 volts, and dc grid—No.1 voltage adjusted to give a dc plate
current of 115 ma.

With dc plate voltage of 1000 volts, dc grid-no,2 voltage of
700 volts, and dc grid-No.1 voltage adjusted to give a dc plate
current of 5 ma.

SPECIAL TESTS & PERFORMANCE DATA

Resonances in the tube mountings used in the following tests
can cause the specified environmental conditions to produce
greatly amplified effects. Extreme care must, therefore, be
used in the design of the mountings to minimize resonances.
Design details of mountings used by the RCA Electron Tube
Division to perform these tests may be obtained from RCA
Commercial Engineering, Harrison, New Jersey, on request.

Electron Tube Division Harrison, N. J.
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50-g, |1-Millisecond Shock Test:

This test is performed on sampte lots of tubes to determine
the ability of the tube to withstand the specified long-
duration impact acceleration. Tubes are held rigid in six
different positions in a Medium=-impact Shock Machine and
are subjected to three blcws in each position. At the end
of this test, tubes are required to meet the limits for
items 1, 3, 5, 8, 9, and |0 under Characteristics Range Values
for Equipment Design.

500~g, Nominal 3/4~Millisecond Shock Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand the specified impact
acceleration. Tubes are held rigid in four different posi-
tions in a High-~impact Shock Machine and are subjected to
five blows ineach position. At the end of this test, tubes
are required tomeet the limits for items 1, 3, 5, 8, 9, and
10 under Characteristics Range Values for Equipment Design.

5-t0-2000 cps Vibration Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand variable~frequency
vibration. With heater voltage of 6.3 volts ac or dc, dc
ptate suppiy voltage of 300 voits, dc grid-No.2 voitage of
250 volts, grid-No.| voltage adjusted to give dc plate
current of 10 ma., and plate load resistor of 2000 ohms.
The tube is vibrated along each of three mutually perpen-
dicular axes over an 8-minute sweep consisting of:

a. 5-to-|10 cps with fixed double amplitude of 0.08 inch
t 10%.

b. [(0-to-15 cps at fixed acceleration of 0.41 g % 10%.

c. 15-to0-75 cps with fixed double amplitude of 0.036
inch t 10%.

d. 75-t0-2000 cps at fixed acceleration of 10 g t 10%.

During the above vibration tests, tubes will not show an
rms putput voltage in excess of I5 volts across the plate
load resistor in the 5-t0-2000 cps range. At the end of
this test, tubes are required to meet the limits for items
I, 3, 5, 8, 9, and {0 under Characteristics Range Values
for Equipment Design.

OPERATING CONSIDERATIONS

A suggested mounting arrangement for the 7649 is shown in
the accompanying drawing along with alayout of the associated
contacts. Flexible connectors are required for the plate,
grid-N0.2, grid-No.|, cathode, and heater contact surfaces.

During standby periods in intermittent operation, it is
recommended that the heater voltage be maintained at normat
operating value when the period is less than |5 minutes, and
that it be reduced to 80 per cent of normal when the period is
between 15 minutes and 2 hours. For longer periods, the heater
voltage should be turned off.

RADIO CORPORATION OF AMERICA DATA 3
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The maximum-rated plate and grid-No.2 voltages of this
tube are extremely dangerous. Great care should be taken
during the adjustment of circuits. The tube and its associ-
ated apparatus, especially all parts which may be at high
potential above ground, should be housed in a protective
enclosure. The protective housing should be designed with
interlocks so that personnel can not possibly come in contact
with any high-potential point in the electrical system. The
interlock devices should function tobreak the primary circuit
of the high-voitage suppties when any gate or door on the
protective housing is opened, and should prevent the closing.
of the primary circuit until) the door is again locked.

5

AIR-COOLED
RADIATOR . NOTE 2 LoBa”
. 40707
% —035" MIN -080
.200"MIN. * |
‘-.oso MIN
PLATE 3T
TERMINAL — -
CONTACT T oaes
SUg-FéCF | | MIN
GRID-N2 2 i SR “j.-l085" 10357
E;Eofwrlfé# NOTE 2~ BB iEsviinyedl ™ MIN. +045"
N 985" MIN.~— ——
SURFACE LL> 120" 140"
NOTE'T  .060"MIN-T MIN.  MIN. ¢ 00"
0907 z 735"
2997 ¢ 735'MIN. T MIN
'_l:’_' & 5"
+0. 095" 103
176" o§¢,~ 100 MIN/]'—" MIN. | {

f i v/ I - HEATER CATHODE
025 GRID-N®1 054" TERMINAL
t.025" 'I;:Egmme% MIN. —-4 ZbO MAX CONTACT SURFACE

NOTE 2 NOTE |
SURFACE NOTE ;
HEATER TERMINAL
CONTACT _SURFACE
NOTE | 92CM-9218R3

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE PLATE
TERMINAL, GRID-No.2 TERMINAL, GRID-No.| TERMINAL, HEATER-
CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND
FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN ‘
SKETCH G,. THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN
A D.DID"-THICKNESS GAUGE [/B'" WIDE WILL NOT ENTER BETWEEN
THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF H,.
THE GAUGE IS PROVIDED WITH A SLOT TO PERMIT MAKING
MEASUREMENT OF SEATING OF HEATER-CATHODE TERMINAL ON

BOTTOM OF HOLE H

NOTE 2: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW .
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE
ANNULAR VOLUMES.

RADIO CORPORATION OF AMERICA
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SKETCH G,
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THE AXES OF THE CYLINDRICAL HOLES H,y THROUGH Hg AND
THE AXES OF POST P ARE COINCIDENT WITHIN 0.001".
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RECOMMENDED COWLING FOR DIRECT-

ING AIR FLOW THROUGH RADIATOR
/,:;::-:::\\
/,i/’ \\:\\
/ Y
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A
g ! A

IR} ” -
- . + il el

AIR
FROM —
BLOWER

92CM=-92I3RI .
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SUGGESTED MOUNTING ARRANGEMENT
& LAYOUT OF ASSOCIATED CONTACTS

. —— 1.000".00+"

1507 3"
- 7y
SHEET METAL ook e
U.S. STD. GAUGE N218 !

T

N2 97-252% T

. . 8707,
I.IS%‘:AOW -N297-253% $.005

.90571.001™
DIA. 27
.65074.001"
DIA.

SEE DETAIL™A"—

L -.350".001"DIA.
.oeo'z.oon"] —————y
= 290"+.001"
r DIA.
060"+.001 e [le— *CONTACT RING

MADE BY INSTRUMENT
SPECIALTIES CO.,

.2307t.005" i LITTLE FALLS, N.J.
104",
1.005
425°2.00" b
DIA.
DETAIL"A" 92CM-9223R2
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TYPICAL COOLING REQUIREMENTS

With Cowling

PRI THHE TR
_IAIR FLOW DIRECTED THROUGH | ¢ nye
t/RADIATOR WITH COWLING AS |

| SHOWN IN ACCOMPANYING gy LESS THAN OJ
DIAGRAM. 2]

2agnanan!

R R A T
PRESSURE DROP—
INCHES OF WATER

s

}

THEHT

HH

PLATE-TERMINAL TEMPERATURE RISE ABOVE INCOMING-AIR TEMPERATURE —°C

240|

1 MAX. ALLOWABLE TEMPERATURE

RISE WITH INCOMING~AIR TEMP-

+ ERATURE OF 25°C
1 i -+

i R T EHE

Bas $ H

H 13 H

H Senznzammmsaa

i i
4] 40 6 100

PLATE DISSIPATION—WATTS

92CM-9219R!
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" AIR FLOW DIRECTED THROUGH RADIATOR |
-~ FROM 1" X I/3” ORIFICE LOCATED 1"
§| FROM RADIATOR.

PLATE-TERMINAL TEMPERATURE RISE ABOVE INCOMING-AIR TEMPERATURE —°C

TYPICAL COOLING REQUIREMENTS
Wifhoui Cowling

MAX ALLOWABLE TEMPERATURE
‘ RISE WITH INCOMING-AIR TEMP-—
ERATURE OF 25°c
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS
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7650

Beam Power Tube

CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR
FORCED-AIR COOLED 1250-WATTS CW INPUT UPTO 1215 Mc

MATRIX-TYPE, OXIDE~COATED, UNIPOTENTIAL CATHODE
For Use under Severe Shock and Vibration

GENERAL DATA

. Electrical: -

Heater, for Matrix-Type, Oxide-Coated,
Unipotential Cathode:

Voltage (ACor DC)* . . . . . . . . .. 6.3 + 10% volts

Current at heater volts = 6.3 . . . 7.85 amp

Minimum heating time. . . . . . . . .. 120 sec

Mu-Factor, Grid No.2 to Grid No.1
. for plate volts = 225, grid-No.2
volts = 225, and plate ma. = 100. . 13
Direct Interelectrode Capacitances:b

Grid No.1 to plate. . . . . . . . . .. 0.11 max. pupf

Grid No.1 to cathode & heater . . . . . 29 pupuf

Plate to cathode & heater . . . . . . . 0.011 max. pupf

Grid No.l to grid No.2. . . . . P 37 upuf

Grid No.2 to plate. . . . . . . . . .. 5185 pupf

Grid No.2 to cathode & heater . . . . . 1.1 max. pupf

Mechanical:

Operating Position. . . . . . . . . . ... ... ..., Any
Overall Length. . . . . . . . . . . . .. ... 2.34" + 0.06"
Greatest Diameter {SeeDimensional OQutline) . . . 2.06" & 0.03"
Weight (Approx.). . . . . . . . . . . .. ..., 3/4 1b
Radiator. . . . . . . . . . . ... .. Integral part of tube
Tefminal Connections (See Dimensional Outline}:

Gy ~Grid-No.1- H, K —Heater- &
Terminal Cathode-
Contact Terminal
Surface Contact

G, -Grid-No.2- Surface
Terminal P-Plate-
Contact Terminal
Surface Contact

H —Heater- Surface
Terminal
. Contact
Surface
Air Flow:

Air flow may be removed simuitaneously with all voltages.

Through radistor—Adequate air flow to limit the plate-

core temperature to 250° C should be delivered by a

. bliower through the radiator during the application of
plate, grid-No.2, and grid-No.| voltages. Typical values

-« Indicates a change.

RADIO CORPORATION OF AMERICA DATA |
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7650

of air flow directed through the radiator to maintain the
plate core (See Dimensional Outline) at 250° C with an in-
coming air temperature of 25° C and with no restrictions
at the piate~contact flange are:

Plate Dissipation Air Flow Static Pressure
{watts) {cubic ft/min) {inches of water)

100 2 0.04

300 4 0.14

600 1 0.66

700 16 0.96

To grid-No.2, grid-No.1, cathode, and heater terminals—
A sufficient quantity of air should be directed at the
heater terminal and allowed to flow past each of these
terminals so that no terminal temperature exceeds the
specified maximum value of 250° C. An air flow of 2.5
cfm is usvally adequate. Forced-air cooling of heater
and cathode terminais is usuvally required during stand-by
(heater only) operation.

Plate-Core Temperature. . . . . . . . . . . .. 250 max. ©C
Terminal Temperature (Plate, Grid No.2,
Grid No.l1, Cathode, and Heater) . . . . . . . 250 max. ©°C

AF POWER AMPLIFIER & MODULATOR
Maximum CCS® Ratings, Absolute-Naximum Values:

DC PLATE VOLTAGE. . « « « v v v v v v vt 3000 max. volts
DC GRID-No.2 VOLTAGE. . . . . « « ¢ v « o . 1200 max. volts
MAX.-SIGNAL DC PLATE CURRENTY . . . . . . . 500 max. ma
MAX.-SIGNAL GRID-No.1 CURRENTY. . . . . .. 100 max. ma
MAX.-SIGNAL PLATE INPUTY. . . . . . . . . . 1500 max. watts
MAX.-SIGNAL GRID-No.2 INPUTY. . . . . . . . 25 max. watts
PLATE DISSIPATIONY. . . . . . . . . . ... 600 max. watts

Typical CCS Push-Pull Operation:
Values are for 2 tubes

DC Plate Voltage. . . . « . . . « v . . .. 2700 3000 volts
OC Grid-No.2 Voltage® . . . . . . . . .. . 450 450 volts
OC Grid-No.1 Voltage

from fixed-bias source. . . . . . . . .. -40  -40 volts
Peak AF Grid—No.l-to-Grid-No.l Voltage. . . 80 80 volts
Zero-Signal DC Plate Current. . . . . . . . 200 200 ma
Max.-Signal DC Plate Current. . . . . . . . 900 1000 ma
Zero-Signal DC Grid-No.2 Current. . . . . . 0 0 ma
Max.-Signal DC Grid-No.2 Current. . . . . . 6 5 ma
Effective Load Resistance

(Plate to plate). . . . . . . . .. ... 6000 6400 ohms
Max.-Signal Driving Power (Approx.) . . . . 0 0 watts
Max.-Signal Power Output (Approx.). . . .. 1400 1600 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under any condition:
With fixed bias . . . . . . . . .. ... 15000 max. ohms
With cathode bias . . . . . . . .. .. .. Not recommended

Electron Tube Division Harrison, N. J.
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LINEAR RF POWER AMPLIFIER
Single-Sideband Suppressed-Carrier Service
‘ Maximum CCSC Ratings, Absolute-Maximum Values:
Up to 1215 Mc

DC PLATE VOLTAGE. . . . . . . . . . . . . . 2500 max. volts
DC GRID-No.2 VOLTAGE. . . . . e« .« . . . 1200 max. volts
MAX.—-SIGNAL DC PLATE CURRENT. . . . . . . . 500 max. ma
MAX.-SIGNAL DC GRID-No.1 CURRENT. . . . . . 100 max. ma
. MAX.-SIGNAL PLATE INPUT . . . . . . . . . . 1250 max. watts
MAX.~SIGNAL GRID-No.2 INPUT . . . . . . . . 25 max. watts
PLATE DISSIPATION . . . . . . . . .. ... 600 mx. watts

Typical CCS "Single-Tone"f Operation:
In grid-drive circuit at 30 MNc

DC Plate Voltage. . . . . . . . . . . . . . 225 2500 volts
‘ DC Grid-No.2 Voltagec ..... .o . . . . 450 450 volts
OC Grid-No.1 voltage® . . . . . . .. ... 37 37 volts
Zero-Signal DC Plate Current ... . ... 160 160 ma
Zero-Signal DC Grid-No.2 Current. . . . . . 0 0 ma
Effective RF Load Resistance. . . . . . . . 2500 2700 ohms
Max.-Signal DC Plate Current. . . . . . . . 450 500 ma
Max.-Signal DC Grid-No.2 Current. . . . . . 4 4 ma
Max.-Signal DC Grid-No.1l Current9 ., . . . . 0.05 0.0 ma
Output-Circuit Efficiency (Arprox.) . . . . 90 90 %
Max.-Signal Driver Power Output® (Approx.}. 1 1 watt

Max.-Signal Useful Power Output {Approx.) . 5803 6801 watts

Typical CCS Operation with "Two-Tone Modulation"k
In grid-drive circuit at 30 Nc

DC Plate Voltage. . . . . . . . . .. .. 225 2500 volts
DC Grid-No.2 Voltage® . . . . . . . . . . 450 450 volts
DC Grid-No.1 Voltage® . . . . . . . . .. -37  -37 volts
Zero-Signal DC Plate Current ....... 160 160 ma
Effective RF Load Resistance. . . . . . . 2500 2700  ohms
DC Plate Current at peak of envelope. . . 450 500 ma
. Average DC Plate Current. . . 5 315 350 ma
DC Gr d-No.2 Current at peak cf envelope . 3 4 ma
Average DC Grid-No.2 Current. . . . . 1.8 2.5 ma
Average DC Grid-No.1 Current. . . . . . . 0.065 0.05 ma
Peak-Envelope Driver Power (Approx.). . . 1 1 watt
Output-Circuit Efficiency (Approx.) . . . 90 90 %
Distortion Products Level:!
. Third Order . . . . . . . 50ao oo o -31  -31 db
Fifth Order . . . . . . . . . . .. .. -36 -36 db
Useful Power Output {Approx.):
Average . . . . . . . . . o 290 340 watts
Peak Envelope. e e e e e e e e 5831 6807 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under any condition:
For fixed-bias operation. . . . . . . . . 15000 max. ohms
For cathode-bias operation. . . . . . . . Not recommended

-— Indicates a change.
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PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for use
with amaximum modulation factor of1

Maximum CCS® Ratings, Absolute-Naximum Values:
Up to 1215 Mc

DC PLATE VOLTAGE. . . . . . . . . . . . .. 2000 max. volts
DC GRID-N0.2 VOLTAGE. . . . . . . . . . .. 1200 max. volts
DC GRID-No.1 VOLTAGE. . . . . . . . . . . . -250 max. volts
DC PLATE CURRENT. . . . . . . . . . . . .. 500 max. ma
DC GRID-No.1 CURRENT. . . . . . . . . . . . 100 max. ma
PLATE INPUT . . . . . . . . o . o o o . .. 1000 max. watts
GRID-No.2 INPUT . . . . . . . . . . . . .. 17 max. watts
PLATE DISSIPATION . . . . . . . . . . . .. 400 max. watts

Typical CCS Operation:
In cathode-drive®™ circuit at goo Mc

DC Plate Voltage. . . . . . . . . . . . .. 1800 2000 volts
DC Grid-No.2 Voltage" . . . . . . . . . .. 400 400 volts
DC Grid-No.1 Voltage® . . . . . . . . ... -45 35 volts
DC Plate Current. . . . . . . . . . . . .. 450 500 ma
DC Grid-No.2 Current. . . . . . . . . . .. 6 8 ma
DC Grid-No.1 Current (Approx.). . . . . . . 15 12 ma
Output-Circuit Efficiency {Approx.) . . . . 80 80 %
Driver Power Output (Approx.} 9 . . . . .. 35, 35 watts
Useful Power Output {Approx.) . . . . . . . 5005 600} watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance
under any condition . . . . . . . . . .. 15000 max.  ohms

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy”

and
RF POWER AMPLIFIER -~ Class C FM Telephony
Maximum CCS® Ratings, Absolute-Maximum Values:
Up to 1215 Mc

DC PLATE VOLTAGE. . . . . . . « o« o o .. 2500 max. volts
DC GRID-N0.2 VOLTAGE. . . . . . . . . . . . 1200 max. volts
DC GRID-No.1 VOLTAGE. . . . . . « . . . . . -250 max. volts
DC PLATE CURRENT. . . . . . . .« .« « . . . . 500 max. ma
DC GRID-No.1 CURRENT. . . . . . . . . . .. 100 max. ma
PLATE INPUT . . « « v v v v v v o v v e e 1250 max. watts
GRID-No.2 INPUT . . . . . . .« .« o v . . 25 max. watts
PLATE DISSIPATION . . . . . . . . . . . .. 700 max. watts

Typical CCS Operation:
In cathode-drive® circuit at goo Nc

DC Plate Voltage. . . . . . . . . . . . .. 2250 2500 volts
DC Grid-No.2 Voltage® . . . . . . . . . .. 400 400 volts
DC Grid-No.1 Voltage. . . . . . . . . . .. -45 =35 volts

DC Plate Current. . . . . . . . . . . . .. 450 500 ma
DC Grid-No.2 Current. . . . . . . . . . .. 7 8 ma

Electron Tube Division Harrison, N. J.
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DC Grid-No.1 Current (Approx.). . . . . . . 10 12 ma
Qutput-Circuit Efficiency (Approx.) . . . . 80 80 %
Driver Power Output (Approx.)9%. . . . ... 30 35 watts
Useful Power Output (Approx.) . . . . . . . 650J 800} watts
In cathode-drive®™ circuit at 1215 Hc
DC Plate Voltage. . . . . « » . . . . « . . . . . 250 volts
DC Grid-No.2 Voltage® . . . . . . . . .. . ... 400 volts
DC Grid-No.1 Voltage. . . . . . . . .. ... .. =50 volts
DC Plate Current. . . . . . . . .« .« ... ... 500 ma
DC Grid-No.2 Current. . . . « . . ¢ v« o o o . 6 ma
DC Grid-No.1 Current (Approx.). . . . . . ... . 10 ma
Qutput-Circuit Efficiency (Approx.) . . . . .. . 70 %
Driver Power Output (Approx.)%. . . . . . . . .. 80 watts
Useful Power Qutput {Approx.) . . . . . . . . . . 375 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under any condition:
For fixed-bias operation. . . . . . . . . 15000 max. ohms

For cathode-bias operation. . . . . . . . . Not recommended
8 gecause the cathode is subjected to considerable back bombardment as
the frequency Is increased with resultant increase in temperature, the
heater voltage should be reduced depending on operating conditions ang

5 frequency to prevent overheating the cathode and resultant short life.
Measured with special shield adapter.

€ Continuous Commercial Service.

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

M Preferably oblained from a fixed supply.

Y "Single-Tone" operatlion refers to that class of anplifier service in
which the grid-No.1 input consists of a monofrequency rf signal having
constant amplitude. This signal is produced In a single-sideband
suppressed-carrier system when a single audlio frequency of constant
amplitude is applied to the Input of the system.

g

This value represents the approximate grid-No.1 current obtained due
to initlal electron velocities and contact-potentia) effects when
grid Wo.1 is driven to zero volts at maximum signal,

Oriver power output represents circult losses and is actual) power
measured at the input to grid-No.1 clrcuit used. The tube driving
power is zero watts.

This value of useful power is measured in load of output circuit.
*Two-Tone-Modulation® operation refers to that class of amplifier
service in which the lnput consists of two monofrequency rf signals
having equal peak amplitude.

with maximum signal output used as a reference, and without the use of
feedback to enhance linearlty.

® cathode is at dc ground potential,

Obtained preferably from a separate source modulated along with ihe
plate supply.

Obtained from grid-No.1 resistor or from a combination of grid-No.1
resistor with either fixed supply or cathode resistor.

Oriver power output includes circult losses and feed-through power,
1t is the actuval power measured at input to drive circuit.

g Key~down conditions per tube without amplitude modulation. amplitude
modulation essentially ne%etlve may be used if the positive peak of
the audio-~frequency envelope does not exceed 115 per cent of the
carrier conditions.

Obtalned preferably from a fixed supply. or from the plate supply
voltage with a voltage divider

°
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Min. Max.
Heater Current. . . . . . . . . . . 1 7.4 8.3 amp .
Direct Interelectrode

Capacitances:
Grid No.1 to plate. . . . . . . 2
Grid No.1 to cathode & heater . 2
Piate to cathode & heater . . . . 2 - 0.011 s
Grid No.l to grid No.2. . . . . . 2
Grid No.2 to plate. . . . . 2
2

Grid No.2 to cathode & heater . 1.1 i
Reverse Grid-No.1 Current . . . . . 1,3 - -50 pa
Peak Emission Current . . . . . . . 1,4 80 - amp
Interelectrode Leakage Resistance . 5 8 - megohms
Grid-No.1 Cutoff Voltage. . . . . . 1,6 - - =87 volts

Note 1: With 6.3 volts ac or dc on heater.
Note 2: Measured with special shield adapter.

Note 3: With dc plate volla?e aof 2500 volts, dc grid-No.2 voltage of
400 volts, and dc grid-No.1 voliage adjusted to give a dc plate
current of 240 ma.

Note #: For conditions with 6.3 volts on heater: grid No.1, grid No.2
and plate tied together; and pulse-valtage source of 850 peak
voils connected between plate and cathode. Pulse duration is
2 microseconds, pulse-repetition frequency is 60 pps, and duty
factor is 0.00012. Read peak emission current afler 1 minute,

Note 5: Under conditions with tube at 20° to 30° ¢ for at least 30
minutes without any voltages applied to the tube. The minimum
resistance belween any two electrodes as measured with a 200-
voli Megger-type ohmmeter having an internal impedance of 1
megohm, will be 8 megohms.

Note 6: with dc plate volta?e of 2500 volts, dc griod-No.2 voltage of
400 volis, and dc grid-No.1 voltage adjusted to give a dc plate
current of 5 ma.

SPECIAL TESTS & PERFORMANCE DATA

Resonances in the tube mountings used in the following tests
can cause the specified environmental conditions to produce
greatly amplified effects. Extreme care must, therefore, be
used in the design of the mountings to minimize resonances.
Design details of mountings used by the RCA Electron Tube
Division to perform these tests may be obtained from RCA
Commercial Engineering, Harrison, N.J., on request.

50-g, I1-Millisecond Shock Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand the specified long-—
duration impact acceleration. Tubes are held rigid in six
different positions in a Medium—Impact Shock Machine and
are subjected to three blows in each position. At the end
of this test, tubes will not show permanent or temporary
shorts or open circuits.

500-g, Nominal 3/4-Millisecond Shock Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand the specified impact
acceleration. Tubes are held rigid in four different

-» Indicates a change.
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positions in a High-Impact Shock Machine and are subjected
to five blows in each position. At the end of this test,

‘ tubes will not show permanent or temporary shorts or open
circuits,

5-10-2000 cps Vibration Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand variable-frequency
vibration. With heater voltage of 6.3 voits ac or dc, dc

. pitate supply voltage of 300 volts, dc grid-No.2 voltage
adjusted to give dc plate current of 10 ma., and plate load
resistor of 2000 ohms, the tube is vibrated along each of
three mutuvally perpendicular axes ove~ an 8-minute cycle
consisting of:

a. 5-to-10 cps with fixed doubte amplitude of 0.080 inch

+ 10%.
. b. 10-to-15 cps at fixed acceleration of 0.41 g t 10%.
[ 15-to-105 cps with fixed double amp!itude of 0.036
inch t 10%.
d. 105-t0-2000 cps at fixed acceleration of 20 g % 10%.
At the end of this test, tubes will nct show permanent or

temporary shorts or open circuits.

OPERATING CONSIDERATIONS

A suggested mounting arrangement for the 7650 is shown in
the accompanying drawing along with a layout of the associated
contacts. Flexible connectors are required for the plate,
grid-No.2, grid-No. |, cathode, and heater contact surfaces.

The maximum-rated plate and grid-No.2 voltages of this
tube are extremely dangerous. Great care should be taken
during the adjustment of circuits. The tube and its associated
apparatus, especially all parts which may be at high potential
above ground, should behoused in a protective enclosure. The

‘ protective housing should be designed with interlocks so that
personnel can not possibly come in contact with any high-
potential point in the electrical system. The interlock
devices should function to break the primary circuit of the
high-voltage supplies when any gate or door on the protective
housing is opened, and should prevent the closing of the
primary circuvit until the door is again locked.

RADIO CORPORATION OF AMERICA DATA 4
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o NOTES t22 ™
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NOTE I: WITH THE CYLINDRICAL SURFACES DF THE RADIATOR

BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No. |
TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL
CLEAN, SMODTH, AND FREE OF BURRS, THE TUBE WILL ENTER A
GAUGE AS SHOWN IN SKETCH G,. PROPER ENTRY OF THE TUBE 1S
OBTAINED WHEN THE GRID-No.2 TERMINAL 1S SEATED ON THE
SHOULDER A-A’/. THE TUBE 1S PROPERLY SEATED ON THE
SHOULDER WHEN A D.DID" THICKNESS GAUGE 1/8" WIDE WILL NOT
ENTER MORE THAN 1/16" BETWEEN THE SHOULDER SURFACE AND
THE GRID-No.2 TERMINAL., THE GAUGE 1S PROVIDED WITH SLOTS
TO PERMIT MAKING MEASUREMENT OF SEATING OF GRID-No.2
TERMINAL ON SHOULDER A-A,

NOTE 2: THE DIAMETER OF EACH TERMINAL ISHELD TO INDICATED
VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF TS
CONTACT SURFACE.

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE |INTOTHESE
ANNULAR VOLUMES. DIAMETERS OF STIPPLED AREAS ABOVE AIR-
COOLED RADIATOR, PLATE-TERMINAL CONTACT SURFACE, AND
GR1D-No.2-TERMINAL CONTACT SURFACE SHALL NOT BE GREATER
THAN 1TS ASSOCIATED DIAMETER.

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @



29-6 °f N ‘vosiiiey uoISIAIQ 3qn) 0230913 D
L viva VOI¥IWY 40 NOILYYOd¥0D olavy (G

IHEGYOI~ND2ZE
SL0A 1SN—AI¥O
i

! 1
» L = n
3 w ™ - .
o PR T it T
1
»HH : x PHE
8 SEST 29 .
& HEt0 St
t
FER e =
3 # T T

) : 7
Q 4
o © |
5
% st
o HE
< THT o
1< HHH ;
iz :
o _HE ¥ S T
2 H : ik
o] - i n
& S Q
- O (o) H11
m e
of HiF HHHH
H
3 :t :
T i
NHiHef HHHK
o [Ny N5 T s %
S, HHO4H o :
t : EEEEseesssey) : H
siisisd HHH v 1sn-Qreo =0T
H HHH v 2eN-ano=201
N T T 00£=SLI0A 23N-QIND
af : EEinanasssaatasaaidiat S1T0A €9=33
| T

wu_hw_mmhu,«m«_._u INFHIND INVISNOD TVOIdAL

059/



7650

TYPICAL CONSTA NT-CURRENT CHARACTERI
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Beam Power Tube

CERAMIC-METAL SEALS COAX |AL-ELECTRODE STRUCTURE
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR
FORCED-AIR COOLED 1250-WATTS CW INPUT UP TO 1215 Mc

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE
For Use Under Severe Shock and Yibration

GENERAL DATA

Electrical
‘ Heater, for Matrix-Type, Oxide-Coated,
Unipotential Cathode:

Voltage (AC or DC)*. . . . . . . .. 6.3 t 10% volts
Current at 6.3 volts . . . . . . . . 7.5 amp
Minimum heating time . . a g 120 sec

Mu-Factor, Grid No.2 to Grnd No. 1
‘ for plate volts = 225, grid-No.2

volts = 225, and plate ma. = 100 . . 13
Direct Interelectrode Capacitances:®

Grid No.l to plate . . . . . . . .. 0.09 max. uuf

Grid No.1 to cathode & heater. . . . 29 puf

Plate to cathode & heater. . . . . . 0.01 max. uuf

Grid No.1 to grid No.2.. . . . . . . 38 puf

Grid No.2 to plate . . . RN 5N5) puf

Grid No.2 to cathode & heater Co 0.8 max. puf

Mechanical:

Operating Position . . . . . 5 000000000000 Any
Overall Length . . . . . . . . . . . . .. ... 2.34" ¢ 0 06"
Greatest Diameter (See Dimensional Outhnel . 2.06" + 0.03"
Weight {Approx.) . e .. . 3/4 b
Radiator . . . . . . . . . . . Integral part of tube
Terminal Connections (See Dmens:onal Outtme)

Gy -Grid-No. 1- H,K-Heater- &
Terminal Cathode~
Contact Terminal

. Surface Contact

Gy ~Grid-No.2- Surface
Terminal P -Plate-
Contact Terminal
Surface Contact

H - Heater- Surface
Terminal
Contact
Surface
Air Flow:

Air flow may be removed simultaneously with all voltages.

Through radiator—Adequate air ftow to limit the plate-
core temperature to 250° C should be delivered by a
btower through the radiator during the application of
plate, qrid-No.2, and grid-No.| voltages. Typical values
of air fiow directed through the radiator to maintain the
plate core ISee Dimensional Qutline) at 250° C with an in-

@ RADIO CORPORATION OF AMERICA DATA 1
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coming air temperature of 25° C and with no restrictions
at the plate-contact flange are:

Plate Dissipation Air Flow Static Pressure
({watts) {cubic ft/min) [inches of water)

100 2 0.04

300 4 0.14

600 [l 0.66

700 16 0.96

To Grid-No.2, Grid-No.1, Cathode, and Heater Terminals—
A sufficient quantity of air should be directed at the
heater terminat! and allowed to flow past each of these
terminals so that no terminal temperature exceeds the
specified maximum value of 250° C. An air flow of 2.5
cfm is usually adequate. Forced-air cooling of heater
and cathode terminals is usuvally required during stand-by
(heater only} operation.

Plate-Core Temperature. . . . . . . . . .. . 250 max. ©C
Terminal Temperature (Plate, Grid No.2,
Grid No.1, Cathode, and Heater) . . . . . . 250 max. ©°C

AF POWER AMPLIFIER & MODULATOR

Maximum CCS* Ratings, Absolute-Naximum Values:

DC PLATE VOLTAGE. . . . . . . . . .. . . . 3000 max. volts
DC GRID-No.2 VOLTAGE. . . . e 1200 max. volts
MAX.-SIGNAL DC PLATE CURRENT® _ . . . _ . 500 max. ma
MAX.-SIGNAL GRID-No.1 CURRENT®. . . . . . . 100 max. ma
MAX.-SIGNAL PLATE INPUT$. . . . . . . . . . 1500 max. watts
MAX.-SIGNAL GRID-No.2 INPUT. . . . . . . . 25 max. watts
PLATE DISSIPATIONG. . . . . . . . .. ... 600max. watts

Typical CCS Push-Pull Operation:
Values are for 2 tubes

DC Plate Voltage. . , . . . . . . ... .. 2700 3000 volts
OC Grid-No.2 Voltageb . . . . . . . .. . 450 450 volts
DC Grid-No.1 Voltage

from fixed-bias source. . . . . . . . .. -40  -40 volts
Peak AF Grid-No.l1-to-Grid-No.1

VEUEE3 5 0.0 0 0 5 00000 ao o a .. 80 80 volts
Zero-Signal DC Plate Current. . . . . . .. 200 200 ma
Max.-Signal OC Plate Current. . . . . . . . 900 1000 ma
Zero-Signal DC Grid-No.2 Current. . . . . 5 0 0 ma
Max.-Signal DC Grid-No.2 Current. . . . . 5 6 & ma
Effective Load Resistance

(Plate to plate). . . . . . . . .. ... 6000 6400 ohms
Max.-Signal Driving Power (Approx.) . . . . 0 0 watts
Max.-Signal Power OQutput (Approx.). . . . . 1400 1600 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under any condition:
With fixed bias . . . . . . . . . . . . . 15000 max. ohms
With cathode bias . . . . . . . . . . .. Not recommended

RADIO CORPORATION OF AMERICA @
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LINEAR RF POWER AMPLIFIER
Single-Sideband Suppressed-Carrier Service

Maximum CCS* Ratings, Absolute-Maximum Values:
Up to 1215 Hc

DC PLATE VOLTAGE. . . . . . . . . . .. 2500 max. volts
DC GRID-No.2 VOLTAGE. . . . . . . . . . 1200 max. volts
MAX.-SIGNAL DC PLATE CURRENT. . . . . . 500 max. ma
MAX.-SIGNAL DC GRID-No.1 CURRENT. . . . 100 max. ma
MAX.-SIGNAL PLATE INPUT . . . . . . . . 1250 max. watts
MAX.-SIGNAL GRID-No.2 INPUT . . . . . . 25 max. watts
PLATE DISSIPATION . . . . . . . . . .. 600 max. watts

Typical CCS “Single—Tone“‘ Operation:
In grid-drive circuit at g0 Hc

OC Plate Voltage. . , . . . . . . . .. 2250 2500 volts

DOC Grid-No.2 Vol tage‘ ......... 450 450  volts
OC Grid-No.1 Voltage. . . . . . . . . . -40 -40  volts
Zero-Signal DC Plate Current. . . . . . 90 100 ma
Zero-Signal DC Grid-No.2 Current. . . . 0 0 ma
Effective RF Load Resistance. . . . . . 2500 2700 ohms
Max.~Signal OC Plate Current. . . . . . 450 500 ma
Max.-Signal OC Grid-No.2 Current, . . . 3 3 ma
Max.-Signal DC Grid-No.1 Current® . . | 0.1 0.1 ma
Output-Circuit Efficiency (Approx.) . . 90 90 %
Max.-Signal Driver Power Output®

(Approx.) . . . . . . . ..o 4 4  watts
Max.-Signal Useful Power Output

(Approx.) . . . . . ..o 580* 680% watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under any condition:
With fixed bias . . . . . . . . . . . .. 15000 max. ohms
With cathode bias . . . . . . . . . . .. Not recommended

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for use
with a maximum modulation factor of 1

Maximum CCS* Ratings, Absolute-Maximum Values:
Up to 1215 Hc

OC PLATE VOLTAGE. . . . . . . . . . .. 2000 max. volts
OC GRID-No.2 VOLTAGE. . . . . . . . . . 1200 max. volts
DC GRID-No.1 VOLTAGE. . . . . . . . . . -250 max. volts
DC PLATE CURRENT. . . . . . . . . . .. 500 max. ma
DC GRiD-No.1 CURRENT. . . . . . . . . . 100 max. ma
PLATE INPUT . . . . . . . . . . . . .. 1000 max. watts
GRID-No.2 INPUT . . . . . . . . . . .. 17 max. watts
PLATE DISSIPATION . . . . . . . . . .. 400 max. watts

Electron Tube Division Harrison, N. J. 1-61
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Typical CCS Operation:
In cathode-drive® circuit at 400 Nc

DC Plate Voltage. . . . . . . . . . .. 1800 2000
DC Grid-No.2 Voltage® . . . . . . . .. 400 400
DC Grid-No.1 Vol tage’f ......... -45 -35
DC Plate Current. . . . . . . . . . .. 450 500
DC Grid-No.2 Current. . . . . . . . .. 6 8
OC Grid-No.1 Current (Approx.). . . . . 15 12
Output-Circuit Efficiency (Apgrox.) .. 80 80
Driver Power Output (Approx.}¥. . . . . 35 35
Useful Power Qutput (Approx.) . . . . . 500%  600%

Maximum Circuit Values:
Grid-No.1-Circuit Resistance

under any condition . . . . . . . . . .. 15000 max.

volts .

volts
volts
ma

ma

ma

%
watts
watts

ohms

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyd

and
RF POWER AMPLIFIER — Class C FM Telephony

Maximum CCS* Ratings, Absolute-Naximum Values:

Up to 1215 Ne

DC PLATE VOLTAGE. . . . . . . . . ... 2500 max.
DC GRID-No.2 VOLTAGE. . . . . . . . .. 1200 max.
DC GRID-No.1 VOLTAGE. . . . . . . . .. -250 max.
DC PLATE CURRENT. . . . . . . . . ... 500 max.
DC GRID-No.1 CURRENT, . . . . . . . .. 100 max,
PLATE INPUT . . . . . . . v o o v v o 1250 max.
GRID-No.2 INPUT . . . . . . . ... .. 25 max.
PLATE DISSIPATION . . . . . . . .. .. 700 max.

Typical CCS Operation:
In cathode-drive™ circuit at 4oo HNc

DC Plate Voltage. . . . . . . . .. .. 2250 2500
DC Grid-No.2 Voltage® . . . . . . . .. 400 400
DC Grid-No.1 Voltage. . . . . . . . .. -45 -35
DC Plate Current. . . . . . . . . . .. 450 500
DC Grid-No.2 Current. . . . . . . . .. 7 8
DC Grid-No.1 Current (Approx.}. . . . . 10 12
Output-Circuit Efficiency (Approx.} . . 80 80
Driver Power Output (Approx.)t. . . . . 30 35
Useful Power Output (Approx.) . . . . . 650%  800*
In cathode-drive™ circuit at 1215 Nc
DC Plate Voltage. . . . . . . .. ... 2500
DC Grid-No.2 Voltage® . . . . . . . .. 400
DC Grid-No.1 Voltage. . . . . . . . .. -50
DC Plate Current., . . . . . . .. ... 500
DC Grid-No.2 Current. . . . . . . . .. 6
DC Grid-No.1 Current {Approx.). . . . . 10
Output-Circuit Efficiency (Approx.) . . 70
Driver Power Qutput (Approx.)t. . . . . 80
Useful Power Output (Approx.) . . . . . 375¥%

volts
volts
volts

ma

ma
watts
watts
watts

volts
volts
volts
ma

ma

ma

%
watts
watts

volts
volts
volts
ma

ma

ma

%
watts
watts
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Maximum Circuit Values:

Grid-No.1-Circuit Resistance under any condition:
With fixed bias. . . . . . e 15000 max. ohms
With cathode bias. . . . . . . . . . .. Not recommended

4 Because the cathode is subjected to considerable back bombardment as
the frequency is increased with resultant increase in lemperature,
the heater voltage should be reduced depending on operating conditions
and frequency to prevent overheating the cathode and resultanti short
life.

Measured with special shield adapter.

Continuous Commercial Service.

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

Preferably obtained from a fixed supply.

*Single-Tone" operation refers Lo that class of amplifier service In
which the grid-No.1 input consists of a monofrequency rf signal having
constant amplitude. This signal is produced in a single-sidebancg
suppressed-carrier system when a single audic frequency of constant
amplitude |s applied to the inout of the systiem.

This value represents Lhe approximate grid-No.1 current obtained due
to Initial electron velocities and contact-polential effects when
grid No.1 |Is driven to zero volls at maximym signal.

® oriver power output represenls circuit losses and is actual power
measured at the input to grid-No.1 circuit used. The tube driving
power is zero walls,

>e-® % 0

4 This value of useful power is measured in load Of output circuit.

* Cathode is at dc ground potential.

# obtaineo preferably from a separate source modulated along with the
plate supply.

¥ Obtained from grid-No.1 resistor or from a combiration of grid-No.1
resistor with either fixed supply or cathode resistor.

1 Oriver power output includes circult losses and feed-through power.

§ It is the actual power measured at input to drive circuit.
Key-down conditlons per tube without amplitude modulation. Amplltude
modulation essentially negative may be used if the positive peak of
the audio-frequency envelope does not exceed 115 per cent of the
carrier conditions.

[a]

Obtained preferably from a fixed supply. or from the plate supoly
voltage with a voltage divider.

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Min. Max.
Heater Current. . . e e e 1 6.9 8.3 amp
Direct Interelectrode
Capacitances:

Grid No.1 to plate. . . . . . 2 - 0.09 uuf
Grid No.1 to cathode
& heater. . . . . 2 26 32 puf
Plate to cathode
& heater. . . . e 2 - 0.01 uuf
Grid No.1 to grid No.2. . . . . 2 35 42 upf
Grid No.2 to plate. . . . 2 4.5 6.5 uuf
Grid No.2 to cathode
& heater. . . . 2 - 0.8 uuf
Reverse Grid-No.1 Current . 1,3 - -50 ua
Peak Emission Voltage.. . . . 1,4 - 850 volts
Interelectrode Leakage
Resistance. . . P 5 8 - megohms
Grid-No.1 Cutoff Vohage R 1,6 - -80 volts
RADIO CORPORATION OF AMERICA DATERS
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Note 1: With 6.3 volts ac or dc on heater.
Note Measured with spectal shield adapter.

Note 3! With dc plate voltage of 2500 volts, dc grid-No.2 voltage of
400 volts, and dc grid-No.1 voltage adjusted to give a dc plate
current of 240 ma.

Note 4: For conditions with 6.3 volts on heater; grio No.1. grig No.2
and plate tied together: and pulse-vollage source connected
between plate and cathode. Pulse duration is 2 microseconds
pulse-repetition frequency is 60 pps. and duty factor is
0.00012. The voltage-pulse amplitude is adjusted until a peak
cathode current of B0 amperes is oblained. After 1 minute at
this value, the voltage-pulse amplitude will not exceed 850
volts (peak).

Note 5. Under conditions with tube at 20° to 30° ¢ for at least 30
minutes without any voltages applied to the tube. The minimum
resistance between any twO eleclrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedance of 1
megohm, will be 8 megohms.

Note 6: wWith d¢c plate voltage of 2500 volts, dc grig-No.?2 voltage of

400 volts. and dc grig-No.1 voltage adjusted to give a dc plate
current of 5 ma,

~

SPECIAL TESTS & PERFORMANCE DATA

Resonances in the tube mountings used in the following tests
can cause the specified environmental conditions to produce
greatly amplified effects. Extreme care must, therefore, be
used in the design of the mountings to minimize resonances.
Design details of mountings used by the RCA Electron Tube
Division to perform these tests may be obtained from RCA
Commercial Fngineering, Harrison, N.J., on request.

50-g, Il-Millisecond Shock Test:

This test is performed on sample lots of tubes to determine
the abitity of the tube to withstand the specified long-
duration impact acceleration. Tubes are held rigid in six
different positions in a Medium-!mpact Shock Machine and
are subjected to three blows in each position. At the end
of this test, tubes wili not show permanent or temporary
shorts or open circuits.

500-g, Nominal 3/U-Millisecond Shock Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand the specified impact
acceleration. Tubes are held rigid in four different
positions in a High-Impact Shock Machine and are subjected
to five blows in each position. At the end of this test,
tubes will not show permanent or temporary shorts or open
circuits.

5-10-2000 cps Vibration Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand variable- frequency
vibration. With heater voltage of 6.3 volts ac or dc, dc
plate supply voltage of 300 voits, dc grid-No.2 voitage of
250 volts, grid-No.l! voltage adjusted to give dc plate
current of 10 ma., and plate load resistor of 2000 ohms. The
tube is vibrated along each of three mutually perpendicular
axes over an B-minute sweep consisting of:

RADIO CORPORATION OF AMERICA
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a. 5-to-10 cps with fixed double amplitude of 0.08 inch

+ 10%.
b. 10-to-!5 cpsat fixed acceleration of 0.4 g = 10%.
c. 15-to-105 cps with fixed double amplitude of 0.036
inch + 10%.
d. 105-t0-2000 cps at fixed acceleraticn of 20 g t 10%.
At the end of this test, tubes will not show permanent or

tempo-ary shorts or open circuits.

OPERATING CONSIDERATIONS

A sugyested mounting arrangement for the 7650 is shown in
the accompanying drawing along with a layout of theassociated
contacts. Flexible connectors are required for the plate,
grid-No.2, grid-No.l, cathode, and heater contact surfaces

The maximum-rated plate and grid-No.2 voltages of this
tube are extremely dangerous. Great care should be taken
during the adjustment of circuits. The tube and its associated
apparatus, especially all parts which may be at high potential
above ground, should behoused in a protective enclosure. The
protective housing should be designed with interiocks so that
pe-sonnel can not possible come in contact with anyhigh-
potential point in the electrical system. The interlock
devices should function to break the primary circuit of the
high-voltage supplies when any gate or door on the protective
housing is opened, and should prevent the closing of the
primary circuit until the door is again locked.
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NOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR
BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No. |
TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL
CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A
GAUGE AS SHOWN IN SKETCH G,. PROPER ENTRY OF THE TUBE IS
OBTAINED WHEN THE GRID-No.2 TERMINAL iS SEATED ON THE
SHOULDER A-A’. THE TUBE IS PROPERLY SEATED ON TRE
SHOULDER WHEN A 0.010" THICKNESS GAUGE 1/8" WIDE WILL NOT
ENTER MORE THAN |/16" BETWEEN THE SHOULDER SURFACE AND
THE GRID-No.2 TERMINAL. THE GAUGE IS PROVIDED WITH SLOTS
TO PERMIT MAKING MEASUREMENT OF SEATING OF GRiD-No.2
TERMINAL ON SHOULDER A-A’.

NOTE 2: THE DIAMETER OF EACH TERMINAL ISHELD TO INDICATED
VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF TS
CONTACT SURFACE.

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE
ANNULAR VOLUMES. DIAMETERS OF STIPPLED AREAS ABOVE AIR-
COOLED RADIATOR, PLATE-TERMINAL CONTACT SURFACE, AND
GRID-No.2-TERMINAL CONTACT SURFACE SHALL NOT BE GREATER
THAN ITS ASSOCIATED DIAMETER.

Electron Tube Division Harrison, N. ).
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SKETCH 6,

all
2.110"¢.002
DiA.

»”

1.020" +.001”
DIA.,

92CM-10496

SJRFACE A-A’ 1S FLAT WITHIN 0.0005" PEAK TO VALLEY ANO
1S PERPENDICULAR TO THE AXIS OF THE CYLINORICAL HOLES
WITHIN 0.00025".

THE AXES OF THE CYLINORICAL HOLES H, THROUGH H, AND THE
AXI1S OF POST P ARE COINCIOENT WITHIN 0.001",

Electron Tube Division Harrison, N. J. 1-61
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SUGGESTED MOUNTING ARRANGEMENT .
& LAYOUT OF ASSOCIATED CONTACTS

CAT.N297-360%
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“‘J' Vi
“ L}N L.issa"
CAT.N297-380%

020" £.010” WIDE x.400"DEEP
6 SLOTS EQUALLY SPACED

1.148"£.,001" — ] "
DA /’

SEE DETAIL “A”™

TOLERANCES _.005"
UNLESS OTHERWISE
SPECIFIED.

00— pe— 670" £.001" DIA.

.soo"?_——-l “I”J le— .565" DIA.
3 .

*CONTACT STRIP
MADE BY INSTRUMENT
SPECIALTIES CO.,
LITTLE FALLS, N.J.

92CM-10503

oETAIL A"

Electron Tube Division Harrison, N. J.
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TYPICAL PLATE _CHARACTERISTICS
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‘TYPICAL CONSTANT CURRENT CHARACTERISTICS

E£76.3 VOLTS
GRID-N22 VOLTS=300 -
ICp =GRID-N22 MA.
Ic)= GRID-N2| MA.

PLATE VOLTS

t
GRID—N2]| VOLTS

92CM-10493
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS .
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Beam Power Tube

CERAMIC-METAL SEALS COAXFAL-ELECTRODE STRUCTURE

"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR

FORCED-AIR COOLED 27-KW PEAK-PULSE POWER INPUT UPTO 1215 Mc
MATRIX-TYPE, OXIDE~COATED, UNIPOTENTIAL CATHODE

For Use under Severe Shock argi Vibration
GENERAL DATA

‘ Electrical:
Heater, for Matrix-Type, Oxide-

Coated Unipotential Cathode:

Voltage (ACorDC). . . . . . . . . . .. 6.3 + 10% volts
Current at heater volts = 6.3 T Y. amp
Minimum heating time. . . . . . . L. 120 sec

Mu-Factor, Grid No.2 to Gr'd No.1l
‘ for plate volts = 225, grid-No.2

volts = 225, and plate ma. = 100. . . . . 13
Direct Interelectrode Capacitances:?

Grid No.l to plate. . . . . . . . .. .. 0.13 max. puf

Grid No.l to cathode & heater oa00o0o0o &Y uuf

Plate to cathode & heater . . . . . . . . 0.01 max. uuf

Grid No.1 to grid No.2. . . . . .. ... 38 wuf

Grid No.2 to plate. . . . . . . . .. .. 6.5 wuf

Grid No.2 to cathode & heater .o o o v . 0.8 max. wuf

Mechanical:

Operating Position. . . . . . . . . . .. ... . .... Any
Overall Length. . . . . . . . . . .. ... .. 2.34" 1 0.06"
Greatest Diameter (See Dimensional Outline) . . 2.06" & 0.03"
Weight {Approx.). . . . . . . . . . . .. .. . 3/4 1b
Raciator. . . . . . . . .. ... a o Integral part of tube
Terminal Connections (See Perrmseam] Outline):

G| -Grid-No.1- H,K - Heater- &
Terminal Cathode-
Contact Terminal
Surface Contact

G2~ Grid-No.2- Surface
Terminal P-Plate-
Contact Terminal
Surface Contact

H - Heater- Surface
Terminal
‘ Contact
Surface
Air Flow:

Air flow may be removed simultaneously with all voltages.

Through radiator—Adequate air flow to limit the plate-core
temperature to 2509 C should be delivered by a blower

‘ through the radiator during the application of heater,
plate, grid-No.2, and grid-No.! voltages. Typical values

of air flow directed through the radiator to maintain the

mToso sl
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plate core (See Dimensional Outline) at 250° C with an
incoming air temperature of 25° € and with no restrictions
at the plate-contact flange are:

Plate Oissipation Air Flow Static Pressure
(watts) (cubic ft/min) (inches of water)

100 2 0.04

300 4 0.14

600 I 0.66

To Grid-No.2, Grid-No.1, Cathode, and Heater Terminals—
A sufficient quantity of air should be directed at the
heater terminal and allowed to flow past each of these
terminals so that no terminal temperature exceeds the
specified maximum value of 250° C. An air flow of 2.5
cfm is usvally adequate. Forced-air cooling of heater and
cathode terminals is usvally required during standby
{heater only) operation.

Plate-Core Temperature. . . . . . . . . . . . 250 max. oc
Terminal Temperature (Plate, Grid No.2,
Grid No.l, Cathode, and Heater) . . . . . . 250 max. oc

GRID-PULSED RF AMPLIFIER

and
GRID-AND-SCREEN-PULSED RF AMPLIFIER
Maximum CCSY Ratings, Absolute-Naximum Values:

on” time® of 10 microseconds
Up to 1215 Nc

For maximum

- 0C PLATE VOLTAGE. . . . . . . . .. . . . 5000 max. volts
OC GRID-No.2 VOLTAGE. . . . . . .. .+ . 1200 max. volts
OC GRID-No.1 VOLTAGE. . . . . . . . . . . =250 max. volts
OC PLATE CURRENT DURING PULSE . . . . . . 9 max. amp
DC PLATE CURRENT. . . . . . . . . . . .. 0.5 max. amp
GRID-No.2 INPUT {Average}) . . . . . . . . 25 max. watts
GRID-No.1 INPUT (Average} . . . . . . .. 10 max. watts
PLATE DISSIPATION {Average) . . . . . . . 600 max. watts

Typical Operation:

In grid-pulsed cathode~drived circuit with rectangular—
wave pulse at 1215 Nc and with duty ,fa-:tore of o.01

DC Plate Voltage. . . . . . . . . . .. 3600 4000 volts
- Peak-Positive Grid-No.2 Voltage . . . . 800 1000 volts
OC Grid-No.1 Voltage. . . . . . . . .. -100 -120 volits
OC Plate Current during pulse . . . . . 8 9 amp
OC Plate Current. . . . . . . . . . .. 0.19 0.2 amp
OC Grid-No.2 Current. . . . . . . . . . 0.005 0.006 amp
DOC Grid-No.1 Current. . . . . . . . .. 0.02 0.02 amp
OQutput-Circuit Efficiency (Approx.) . . 80 80 %
Driver Power Qutput at peak
of pulse (Approx.)f . . . . . . ... 5.2 6.3 kw
Useful Power Output at peak
of pulse (Approx.). . . . . . . . .. 159 209 kw

-~ Indicates a change,
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Ingrid-and-screen-pulsed cathode~drived circuit with rec-
tangular-wave pulses at 1215 Hc with duty factor®ofo.o1

DC Plate Voltage. . . . . . . . . . .. 3600 4000 volts
Peak Positive-Pulse Grid-No.2 Voltage . 800 1000 wvolts
OC Grid-No.l1 Voltage. . . . . . . . .. 0 0 volts
DC Plate Current during pulse . . . . . 8 9 amp
OC Plate Current. . . . . . . . . . .. 0.145 0.165 amp
DC Grig-No.2 Current. . . . . . . . . . 0.003 0.006 amp
OC Grid-No.1 Current. . . . . . . . .. 0.017 0.017 amp
Qutput-Circuit Efficiency (Approx.) . . 80 80 %
Driver Power Qutput at peak

cf pulse (Approx.)t . . . . . . . .. 2.4 2.9 kw
Useful Power Output at peak

of pulse {Approx.). . . . . . . . .. 119 159 kw

PLATE-AND-SCREEN-PULSED RF AMPLIF IER
Maximum CCS® Ratings, Absolute-Naximum Values:
For maximum "on" time® of 10 microseconds
Up to 1215 Ke

PEAK POSITIVE-PULSE PLATE VOLTAGE. . . . 8000 max. volts
PEAK POSITIVE-PULSE GRID-No.2 VOLTAGE. . 1200 max. volts

DC GRID-No.1 VOLTAGE . . . . . . . ... -250 max. volts
DC PLATE CURRENT DURING PULSE. . . . . . 9 max. amp
DC PLATE CURRENT . . . . . . . . . . .. 0.12 max. amp
GRID-No.2 INPUT (Average). . . . . . .. 25 max. watts
GRID-No.1 INPUT (Average). . . . . . . . 10 max. watts
PLATE DISSIPATION {Average). . . . . . . 600 max. watts

Typical Operation:

In cathode-drive® circust with rectangular-wave
pulses at 1215 Mc and with duty facter® of o.01

Peak Positive-Pulse

Plate Voltage. . . . . . 7200 8000 7200 8000 volts
Peak Positive-Pulse

Grid-No.2 Voltage. . . . 800 1000 800 1000 volts
OC Grid-No.1 Voltage . . . 0 0 -75 -80 volts
OC Plate Current

during pulse . . . . . . 8 9 8 9 amp
DC Plate Current . . . . . 0.09 0.1 0.09 0.1 amp
OC Grid-No.2 Current . . . 0.003 0.008 0.003 0.004 amp
DC Grid-No.l Current . . . 0.015 0.016 0.019 0.02 amp
Output-Circuit

Efficiency (Approx.) . . 80 80 80 80 %

Driver Power Output at

peak of pulse (Approx.)f. 1.8 2.2 4.5 5.3 kw
Useful Power Output at

peak of pulse {Approx.}. 229 289 309 399 kw

8 Measured with special shield adapter.
Continuous Commercial Service.

€ #on” time is defined as the sum of the durations of all the individual
pulses which occur during any 1000-microsecond interval. Anincrease in

RADIO CORPORATION OF AMERICA DATA 2
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dc plate current during the pulse may be permissible at shorter "on”
times., and a decrease is usually required at longer "on” times.

Pulse duration is defined as the time interval between the two points
on the pulse at which the instantaneous value ns 70 per cent of the
peak value. The peak value isdefined as the maximum value of a smooth
curve through the average of the fluctuations over the top portion of
the pulse.

Cathode is at dc ground potential.

Duty factor is defined as the ralio of "on” time to total elapsed time
in any 1000-microsecond interval.

Drlver power output includes circuit losses and feed- through power

It is actua)l power measured at input to tube drive circuit. It will
vary with frequency of operation and driver circuitry.

This value of useful power is measured in load of output circuit.

o a

-

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Nin. HNax.

Heater Current. . . . . . o1 6.9 8.3 amp
Direct Interelectrode Capac:tances

Grid No.1 to plate. 2 - 0.13 i
Grid No.l to cathode & heator 2 26 32 puuf
Plate to cathode & heater L. 7 - 0.01 e f
Grid No.1 to grid Ne.2. . . . . . 2?2 35 42 pupf
Grid No.2 to plate. . . . 2 5R5) 7.5 g f
Grid No.2 to cathode & heater 2 - 0.8 maf
Reverse Grid-No.1 Cyrrent . . . . . 1,3 - -50 pa
Peak Emission Voltage . . . . . 1,4 - 850 volts
Interelectrode Leakage Reswtance 5 8 - megohms
Grid-No.1 Cutoff Voltage. . . . . 1,6 - =170 volts

Note 1: With 6.3 volts ac or dc on heater.
Note 2: Measured with special shield adapter.

Note 3: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of
800 volts, and dc jrid-No.1 voltage adJusted to give a dc plate
current of 240 ma,

Note U: For conditions with 6.3 volts on heater; grid No.1, grid No.2,
and plate tied logether; and pulse-voltage source connected be-
tween plate and cathode. Pulse duration is 2 mlcroseconds
pulse-repetition frequency is 60 pps, and duty factor is 0.00012.
The voltage-pul se amplitude is adjusted until a peak cathode
current of 80 amperes is obtained, After 1 minute at this value,
the voltage-pulse amplitude will not exceed 850 volts (peak).

Note 5: Under conditions with tube at 20° to 30° ¢ for at least 30
minutes without any voltages applied to the tube. The minimum
resistance between any two electrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedance of 1
megohm, will be 8 megohms.

Note 6: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of
400 volts, and a dc grid-No.1 voltage adjusted to give a dc¢
plate current of 5 ma,

SPECIAL TESTS & PERFORMANCE DATA

Resonances in the tube mountings used in the following tests
can cause the specified environmental conditions to produce
greatly amplified effects. Extreme care must, therefore, be
used in the design of the mountings to minimize resonances.
Design details of mountings used by the RCA Electron Tube
Division to perform these tests may be obtained from RCA
Commercial Engineering, Harrison, N. J., on request.

- Indicates a change.
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50-g, li-Millisecond Shock Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand the specified long~
duration impact acceleration. Tubes are held rigid in six
different positions in a Medium-Impact Shock Machine and
are subjected to three blows in each position. At the end
of this test, tubes will not show permanent or temporary
shorts or open circuits.

éOO-g, Nominal 3/U-Miilisecond Shock Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand the specified impact
acceleration. Tubes are held rigid in four different posi-
tions in a High-1mpact Shock Machine and are subjected to
five blows ineach position. At the end of this test, tubes
will not show permanent or temporary shorts or open circuits.

5-t0-2000 cps Vibration Test:

“his test is performed on sample lots of tubes to determine
the ability of the tube to withstand variable-freguency
vibration. With heater voltage of 6.3 volts ac or dc, dc
plate supply voltage of 300 volts, dc grid-No.2 voltage ad justed
to give dc plate current of |0ma., and plate load resistor of
2000 ohms. The tube is vibrated along each of three mutually
perpendicular axes over an B-minute cycle consisting of:

a. 5-to-10 cps with fixed double ampiitude of 0.08 inch
+ 10%.

b. 10-to-15 cps at fixed acceleration of 0.41 g + 10%.
c. 15-to-105 cps with fixed double amplitude cf 0.036

inch t 10%.
d. 105-t0-2000 cps at fixed acceleration of 20 g t 10%.
At the end of this test, tubes will not show permanent or

temporary shorts or open circuits.

OPERATING CONSIDERATIONS

A suggested mounting arrangement for the 7651 is shown in
the accompanying drawing along with a layout of the associated
contacts. Flexible connectors are required for the plate,
grid-No.2, grid-No.l, cathode, and heater contact surfaces.

The maximum-rated plate and grid-No.2 voltages of this
tube are extremely dangerous. Great care should be taken
during the adjustment of circuits. The tube and its associ-
ated apparatus, especially all parts which may be at high
potential above ground, should be housed in a protective
enclosure. The protective housing should be designed with
interlocks so that personnel can not possibly come in contact
with any high-potential point in the electrical system. The
interiock devices should function to break the primary circuit
of the high-voltage supplies when any gate or door on the
protective housing is opened, and should prevent the closing
of the primary circuit until the door is again locked.

- Indicates a change.

-
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DIMENSIONAL OUTLINE,
GAUGE DRAWING, and
SUGGESTED MOUNTING ARRANGEMENT
& LAYOUT OF ASSOCIATED CONTACTS
shown under Type 7650 also apply to the 7651
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Beam Power Tube

‘ CERAMI1C-METAL SEALS COAXIAL-ELECTRODE STRUCTURE

"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR
FORCED-AIR COOLED 27-KW PEAK-PULSE POWER INPUT UP TO 1215 Mc
MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE

For Use Under Severe Shock and Vibration
GENERAL DATA
Electrical:

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode:

Voltage (ACor OC). . . . . . . . . . . . 6.3 + 10% volts
Current at 6.3 volts. . . . . . . .. .. 1.5 amp
Mirimum heating time. . . ... 120 sec

Mu-Factor, Grid No.2 to Grld No 1
for plate volts = 225, grid-No.2

vo'ts = 225, and plate ma. = 100. . . . . 13
Direct Interelectrode Capacitances:A

Grid No.l to plate. . . . . . . .. . .. 0.13 max. puf

Grid No.1 to cathode & heater . . . . . . 29 uuf

Plite to cathode & heater . . . . . . . . 0.01 max, uuf

Grid No.1 to grid No.2. . . . . . . . .. 38 puf

Grid No.2 to plate. . . . . . ... ... 65 pupf

Grid No.2 to cathode & beater . . . . . . Q.8 max. ppf

Mechanical:

Operating Position. . . . . . . . . 5000000000 O Any
Overall Length. . . . . . . . . . . . . .. .. 2.34" t+ 0.06"
Greatest Diameter (See Dlmensmnal Outline) . . 2.06" ¢ 0.03"
weight (Approx.). . . . . . . e e e e e .. 3/4 b
Radiator. . . . . . « .« v v v o o .. . Integral part of tube
Terrinal Connections (See Dimensional Outline):

G| -Grid-No. 1- H,K - Heater- &
Terminal Cathode-
Contact Terminal
Surface Contact

G, - Grid-No.2- Surface
Terminal P-Plate-
Contact Terminal
Surface Contact

H - Heater- Surface
Terminal
Contact
Surface
Air Flow:

Air flow may be removed simultaneously with all voltages.

Through radiator—Adequate air flow to limit the plate-core
temperature to 250° C should be delivered by a biower
through the radiator during the application of heater,
plate, grid-No.2, and grid-No.| voltages. Typical values
of air fiow directed through the radiator to maintain the

P&\ RADIO CORPORATION OF AMERICA DATA |
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plate core (See Dimensional Qutline) at 250° C with an
incoming air temperature of 25° C and with no restrictions
at the plate-contact flange are:

Plate Dissipation Air Flow Static Pressure
(watts) fcubic ft/min) (inches of water)

100 2 0.04

300 4 0.14

600 [N 0.66

To Grid-No.2, Grid-No.1, Cathode, and Heater Terminals—
A sufficient quantity of air should be directed at the
heater terminal and allowed to flow past each of these
terminals so that no terminai temperature exceeds the
specified maximum value of 250° C. An air flow of 2.5
cfmisusuvally adequate, Forced-air cooling of heater and
cathode terminals is usvally required during standby
(heater only) operation.

Plate-Core Temperature. . . . . 250 max. oC
Terminal Temperature (Plate Grld No 2
Grid No.1, Cathode, and Heater) . . . . . . 250 max. oc

GRID-PULSED RF AMPLIFIER

an
GRID-AND-SCREEN-PULSED RF AMPLIFIER
Maximum CCS® Ratings, Absolute-Naximum Values:

For maximum "on" time* of 10 microseconds

Up to 1215 Kc

OC PLATE VOLTAGE. . . . . . . ... ... 4000 max. volts
OC GRID-No.2 VOLTAGE. . . . . . .. ... 1200 max. volts
DC GRID-No.1 VOLTAGE. . . . ... .. =250 max. volts
DC PLATE CURRENT DURING PULSE ...... 9 max. amp
DC PLATE CURRENT. . . . .« v o« .. 0.5 max. amp
GRID-No.2 INPUT (Average) 000 o o 25 max. watts
GRID-No.l INPUT (Average) . . . . . 3 0 o 10 max. watts
PLATE DISSIPATION (Average) . . . . . . . 600 max. watts

Typical Operation:

In grid-pulsed cathode-drive® circuit with rectangular-
wave pulse at 1215 Mc and with duty factor of o0.01

OC Plate Voltage. . . . . . . . .. .. 3600 4000 volts
DC Grid-No.2 Voltage. . . . .. ... o 800 1000 volts
DC Grid-No.l Voltage. . . . . . . . .. -100  -120 volts
DC Plate Current during pulse b ooa o 8 9 amp
DC Plate Current. . . . . . . . .. .. 0.19 0.2 amp
DC Grid-No.2 Current. . . . . . .. . . 0.005 0.006 amp
DC Grid-No.l Current. . . . . . . 0.02 0.02 amp
Output-Circuit Efficiency (Approx ) . 80 80 %
Driver Power Output at peak

of pulse (Approx.}® . . . . . . ... 5.2 6.3 kw
Useful Power Output at peak

of pulse (Approx.). e e e 15% 20% kw

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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In grid-and-screen-pulsed cathode-drive®circuit with rec—
tawgular-wave pulses at 1215 Nc with duty factor®ofo.o1

OC Plate Voltage. . . . . . . . . . .. 3600 4000 volts
Peak Positive-Pulse Grid-No.2 Voltage . 800 1000 wvolts
DC Grid-No.1 Voltage. . . . . . . . .. 0 0 wvolts
DC Plate Current during pulse . . . . . 8 9 amp
OC Plate Current. . . . . . . . . . .. 0.145 0.165 amp
OC Grid-No.2 Current. . . . . . . . . . 0.003 0.006 amp
OC Grid-No.1l Current. . . . . . . . .. 0.017 0.017 amp
Output-Circuit Efficiency {Approx.) . . 80 80 %
Driver Power Qutput at peak

of pulse (Approx.)® . . . . .. .. . 2.4 2.9 kw
Useful Power Output at peak

of pulse (Approx.}. . . . . . . . .. 11% 15% kw

PLATE-AND-SCREEN~PULSED RF AMPLIFIER
Maximum CCS® Ratings, Absolute-Naximum Values:

For maximum "

on” time* of 10 microseconds

Up to 1215 Mc
PEAK POSITIVE-PULSE PLATE VOLTAGE. . . . 8000 max. volts
PEAK POSITIVE-PULSE GRID-No.2 VOLTAGE. . 1200 max. volts

OC GRID-No.1 VOLTAGE . . . . . . . . .. -250 max. volts
UC PLATE CURRENT DURING PULSE. . . . . . 9 max. amp
DC PLATE CURRENT . . . . . . . . . . .. 0.12 max. amp
GRID-No.2 INPUT (Average}. . . . . . . . 25 max. watts
GRID-No.1 INPUT {Average). . . . . . . . 10 max. watts
PLATE DISSIPATION (Average) ....... 600 max. watts

Typical Operation:

In cathode-drive® circuit with rectangular-wave
pulses at 1215 Mc and with duty factor® of o.o1

Peak Positive-Pulse

Plate Voltage. . . . . . 7200 8000 7200 8000 volts
Peak Positive-Pulse

Grid-No.2 Voltage. . . . 800 1000 800 1000 volts
OC Grid-No.1 Voltage . . . 0 0 -75 -80 volts
OC Plate Current

during pulse . . . . . . 8 9 8 9 amp
OC Flate Current . . . . . 0.09 0.1  0.09 0.1 amp

DC Grid-No.2 Current . . . 0.003 0.008 0.003 0.004 amp
OC Grid-No.1 Current . . . 0.015 0.016 0.019 0.02 amp
Output-Circuit

Efficiency (Approx.) . . 80 80 80 80 %
Driver Power Qutput at

peak of pulse (Approx.)®. 1.8 2.2 4.5 5.3 kw
Useful Power Qutput at

peak of pulse (Approx.). 22% 28*% 30% 39% kw

A
Measured with special shield adapter.
® Continuous Commercial Service.

* «“On« time is defined as the sum of the durations of all the individual
pulses which occur during any 1000-microsecond interval, Anincrease in

RADIO CORPORATION OF AMERICA DATA 2
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d¢ plate current during the pulse may be permissible at shorter "on”
times, and a decrease is usually required at tonger "on" times.

Pulse duration is defined as the time interval between the two points
on the pulse at which the instantaneous value |s 70 per cent of the
peak value. The peak value isdefined as the maximum value of a smooth
curve through the average of the fluctuations over the top portion of
the pulse.

Cathode is at dc ground potential.

Duty factor is defined as the ratio of "on" time to total elapsed time
in any 1000-microsecond interval,

L Drlver power output includes circuit losses and feed- through power.

It is actual power measured at input to tube drive circuit, It wil)

vary with frequency of operation and driver circuitry.

* This value of useful power is measured in load of output circuit.

L b 3

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Nin. ANax.

Heater Current. . . o1 6.9 8.3 amp
Direct Interelectrode Capacntances.

Grid No.1 to plate. . . . .. 2 - 0.13 upf
Grid No.1 to cathode & heater . . 2 26 32 uuf
Plate to cathode & heater . . . . 2 - 0.01 uuf
Grid No.1 to grid No.2. . . . . . 2 35 42 e
Grid No.2 to plate. . . . . ... 2 5.5 7.5 it
Grid No.2 to cathode & heater . . 2 - 0.8 uuf
Reverse Grid-No.1 Current . . . . . 1,3 - =50 pa
Peak Emission Voltage . . . . 1,4 - 850 volts

Interelectrode Leakage Resistance . 8 - megohms
Grid-No.1 Cutoff Voltage. . . . . . volts

—_
o2
1
{
fan
w
<

Note 1: With 6.3 volts ac or dc on heater.

Note 2: Measured with special shield adapter.

Note 3: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of
400 volts, and dc grid-No.1 voltage adjusted to give a dc plate
current of 240 ma.

Mote 4: For conditions with 6.3 volts on heater; grid No.1, grid %o.2,
and plate tied together; and pulse—vo\tage source connecied be~
tween plate and cathode. Pulse duration is 2 microseconds,
pulse-repetition frequency is 60 pps, and duty factor is 0.00012.
The voltage-pulse amplitude is adjusted until a peak cathode
current of 80 amperes is obtained. After 1 minute at this value,
the voltage-pulse amplitude will not exceed 850 volts (peak).

Note S: Under conditions with tube at 20° to 30% ¢ for at least 30
minutes without any voltages applied to the tube. The minimum
resistance between any two electrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedance of 1
megohm, will be 8 megohms.

Note 6: With dc plate voltage of 2500 volts, dcgrud No.2 voltage of
400 volts, and a dc grid-No.1 voltage adjusted to give a dc
plate current of 5 ma.

SPECIAL TESTS & PERFORMANCE DATA

Resonances in the tube mountings used in the following tests
can cause the specified environmental conditions to produce
greatiy amplified effects. Extreme care must, therefore, be
used in the design of the mountings to minimize resonances.
Design details of mountings used by the RCA Electron Tube
Division to perform these tests may be obtained from RCA
Commercial Engineering, Harrison, N. J., on request.

RADIO CORPORATION OF AMERICA
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5E0-g, i1-Millisecond Shock Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand the specified long-
duration impact acceleration. Tubes are held rigid in six
different positions in a Medium-Impact Shock Machine and
are subjected to three blows in each position. At the end
of this test, tubes will not show permanent or temporary
shorts or open circuits.

. 500-g, Nominal 3/4-Millisecond Shock Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand the specified impact
acceleration. Tubes are held rigid in four different posi-
tions in a High-Impact Shock Machine and are subjected to
five blows ineach position. At the end of this test, tubes
will not show permanent or temporary shorts or open circuits.

5-t0~2000 cps Vibration Test:

This test is performed on sampie tots of tubes to determine
tne aoility of the tube to withstand variable-frequency
vibration. With heater volitage of 6.3 volts ac or dc, dc
plate supply voltage of 300 volts, dc grid-No.2 voltage of
250 volts, grid-No.! voltage adjusted to give dc plate
current of 10 ma., and plate load resistor of 2000 ohms.
The tube is vibrated along each of three mutuvally perpen—
dicular axes over an B-minute sweep consisting of:

a. 5-to-10 cps with fixed double ampiitude of 0.08 inch

+ 10%.
b. 10-to-15 cps at fixed acceleration of 0.41 g t [10%.
c. 15-t0-105 cps with fixed double amplitude cf 0.036
inch t 10%.

d. 105-t0-2000 cps at fixed acceleration of 20 g & [0%.

At the end of this test, tubes will not show permanent or

. temporary shorts or open circuits.

OPERAT ING CONSIDERATIONS

A suggested mounting arrangement for the 765! is shown in
the accompanying drawing along with a layout of the associated
contacts. Flexible connectors are required for the plate,
grid-No.2, grid-No.}, cathode, and heater contact surfaces.

. The maximum-rated plate and grid-No.2 voltages of this

tube are extremely dangerous. Great care should be taken
during the adjustment of circuits. The tube and its associ-
ated apparatus, especially all parts which may be at high
poiential above ground, should be housed in a protective
enclosure. The protective housing should be designed with
interlocks so that personnel can not possibly come in contact
with ary high-potential point in the electrical system. The
interlock devices should functionto break the primary circuit
of the high-voltage supplies when any gate or door on the
protective housing is opened, and should prevent the closing
of the primary circuit until the door is again locked.

RADIO CORPORATION OF AMERICA DATA 3
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DIMENS IONAL OUTLINE,
GAUGE DRAWING, and
SUGGESTED MOUNTING ARRANGEMENT
& LAYOUT OF ASSOCIATED CONTACTS
shown under Type 7650 also apply to the 7651

RADIO CORPORATION Of AMERICA

Electron Tube Division Harrison, N. J.
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GRID-N2|(Ic,) OR GRID-N22 (Icp) AMPERES

TYPICAL CHARACTER|STICS

|c+~ 6.3 VOLTS —=ICo| 1 ;
| GRID-N2 2 vou's 1000 —--—=Ic ______
fies

PLATE VOLTS

92CM-1050IRI
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Beam Power Tube

CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL CONDUCTION CYLINDER
CONDUCTION COOLED 180-WATTS CW INPUT UP TO 1215 Mc

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE

For Use at Frequencies up to 2000
Mc under Severe Shock and Vibration

GENERAL DATA

Electrical:

Heater, for Matrix-Type, Oxide-Coated,
Unipotential Cathode:

Voltage (AC or DC)°. . . . . . . . . .. 6.3 + 10% volts
Current at heater volts = 6.3. . . . .. 3.2 amp -
Minimum heating time . . . . . . . . .. 60 sec

Mu-Factor, Grid No.2 to Grid No.1l
for plate volts = 250, grid-No.2 volts

= 250, and plate ma. = 100 . . e 18
Dlrect Interelectrode Capacntances O
Grid No.1 to plate . . . . . . ... .. 0.065 max. i
Grid No.1 to cathode & heater ...... 14 et
Plate to cathode & heater. . . . . . . . 0.019 max. f
Grid No.1 to grid No.2 . . . . . . Ve 19 et
Grid No.2 toplate . . . . . . . . ... 4.5 et
Grid No.2 to cathode & heater. . . . . . 1.3 max. i
Mechanical:
Operating Position . . . . . . . . . . . ... ... ...
Overall Length . . . . . . . .. .. .. 1.885" +0.70" - 0. 80"
Greatest Dlameter (See Dzmenszonal. Outline). . . . . . 1.119"
Weight {Approx.) . . . . . . . . . . ... .. 2 oz
Socket:
For frequencies up to about 400 Mc . . . . . . .. R

For use at higher frequencies. . . See Mounting Arrangement
Terminal Connections (See Dimensional Outline):

G) -Grid-No.1- H,K -Heater- &
Terminal Cathode~-
Contact Terminal
Surface Contact

Gz -Grid-No.2- Surface
Terminal P- Plate-
Contact Terminal
Surface Contact

H -Heater- Surface
Terminal
Contact
Surface
Thermal:
Conduction-Cylinder Temperature. . . . . . . 250 max. oc
Seal Temperature {Plate, grid No.2,
grid No.l, cathode, and heater). . . . . . 250 max. oc

-~indicates a change.

RADIO CORPORATION OF AMERICA DATA I
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Cooling, Conduction:

The conduction cylinder must be thermally coupled to a con-
stant-temperature device {heat sink—solid or liquid) to
limit the conduction cylinder to the specified maximum value
of 250° C. The plate, grid-No.2, grid-No.|, cathode, and
heater terminals may also require coupling to the heat sink
to limit their respective seal temperature to the specified
maximum value of 250° C.

AF POWER AMPLIFIER & MODULATOR — Class AB ¢
Maximum CCSé Ratings, Absolute-Naximum Values:

DC PLATE VOLTAGE. . . . . « « v v v v v v . 1000 max. volts
DC GRID-No.2 VOLTAGE. . . . . . . . . . .. 300 max. volts
MAX.-SIGNAL DC PLATE CURRENT® . . . . . . . 180 max. ma
MAX.-SIGNAL PLATE INPUT®. . . . . . .. .. 180 max. watts
MAX.-SIGNAL GRID-No.2 INPUT®. . . . . . . . 4.5 max. watts
PLATE DISSIPATION®. . . . . . . ... ... %

Typical CCS Push-Pull Operation:

Values are for 2 tubes

OC Plate Voltage. . . . . . . . . .. 650 850 volts
DC Grid-No.2 Voltage® . . . . . . .. 300 300 volts
DC Grid-No.1 Voltage from

fixed-bias source . . . . . . . .. -15 -15 volts
Peak AF Grid-No.1l-to-Grid-No.1

Voltage#. . . . . . . . .. ... 30 30 volts
Zero-Signal OC Plate Current. . . . . 80 80 ma
Max.-Signal DC Plate Current. . . . . 200 200 ma
Zero-Signal DC Grid-No.2 Current. . . 0 0 ma
Max.-Signal DC Grid-No.2 Current. . . 20 20 ma
Effective Load Resistance

(Plate to plate}. . . . . . . . .. 4330 7000 ohms
Max.-Signal Driving Power {Approx.) . 0 0 watts
Max.-Signal Power Qutput {Approx.). . 50 80 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under any conditior:*
For fixed-bias operation. . . . . . . . 30000 max. ohms
For cathode-bias operation. . . . . . . . . Not recommended

AF POWER AMPLIFIER & MODULATOR — Ciass A82
Max imum CCS‘ Ratings, Absolute-Naximum Values:

DC PLATE VOLTAGE. . . . . . . . . . . . .. 1000 max. volts
DC GRID-No.2 VOLTAGE. . . . . . . . . . .. 300 max. volts
MAX.-SIGNAL DC PLATE CURRENT® . . . . . .. 180 max. ma
MAX.-SIGNAL OC GRID-No.1 CURRENT® . . . . . 30 max. ma
MAX.-SIGNAL PLATE INPUT®, . . . . . .. .. 180 max. watts
MAX.-SIGNAL GRID-No.2 INPUT®. . . . . . . . 4.5 max. watts
PLATE DISSIPATION®, . . . . . . .. . ... L

Electron Tube Division Harrison, N. J.
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Driver Power Output (Approx.}®. . 3 3 5 watts
Useful Power Output {Approx.) . . 23 80 40 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under

> - o *

[

any condition . . . . . . . .« . . .. 30000V max. ohms

Because the cathode is subjected to considerable tack bombardment 2s
the frequency is increased with resultant increasein temperature, the
heater voltage Should be reduced depending on operating conditions and
frequency to prevent overheating the cathode and resullant short life.
Measured with special shield adapter.

For socket Lo be used with tne 7842, consull manufacturers such as
J-V-M Microwave Company, 9300 West u7th Street, Brookfield, (llinois;
E.F. Johnson Company, Waseca, Minnesota; Collins Radio Company, 855
35th Street North, Cedar Rapids, lowa; and Jettron Products, Route 190,
Hanover, New Jersey.

Subscript 1 indicates that grid-No.l current does not flow during any
part of the input cycle.

Continuous Commercial Service
Averaged over any audio-frecuency cycle of sine-wave form,

Maximum piate Jissipation is a function of the maximum plate input,
efficiency of Lhe class of service, and the effectiveness of the
cooling system, See Cooling, Conduction under General Data, and also
Cooling Considerations.

Preferably obtained from a tixed supply.

The driver stage should be capable of supplying the Ho.l grids of the
Class AB; stage with the specified driving voltage at low distortion.

The resistance introduced into the grid-No.1 Circuit by the input
coupling should be held to a low value. 1In no case should it exceed
the specified maximum value., Transformer- or impedance~coupling
devices are recommended,

Subscript 2 indicates that grid-No.1 current flows during some part
of the input cycle.

Driver stage should be capable of supplying the specified driving
power at low distortion to the No.l grids of the ABp stage. To
minimize distortion, the effecLive resistance per grid-No.1 circuit
of the AB7 stage should be held at a low value. or this purpose,
the use of transformer coupling is reconmended.

~Single-Tone* operation refers to thai class of amplifier service in
which the grid—Ko,1 input consists of amonofrequency rf signal having
constant amplitude. This signal is produced in a single-sideband
suppressed-carrier system when a single audio frequency of constant
amplitude is applied to the input of the system.

Obtained preferably from a separate source modulated along with the
plate supply.

obtained from grid-No.1 resistor or from a combination of grid-wo.1
resistor with either fixed supply or cathode resistor.

The driver stage is required to supply tube losses and rf-circuit
losses. It should be designed to provide an excess of power above
the indicated values Lo take care of variations in Jine voltage,
components, initial tube characteristics, and tube characteristics
during tife.

If this valueisinsufficient lo provide adequate bias, the additiona
required bias must be supplied by a cathode resistor or fixed supply.

Key-down conditions per tube without amplitude mgdulation. amplitude
modulation essentially ne%a&ive may be used if the positive peak of
the audio-frequency envelope does nct exceed 115 per cent of the
carrier conditions.

Obtained preferably from a fixed supply, or from the plate supply
voltage with a voltage divider

Ovtained from fixed supply, by grid-o.l resistor, by cathode resistor
or by combination methods.

RADIO CORPORATION OF AMERICA DATA 3
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Kin. KNax.

1. Heater Current. . . . . . . . . 1 2.90 2855 amp
2. Direct Interelectrode
Capacitances:

Grid No.1 to plate. . . . . . 2 - 0.065 upf
Grid No.1 to cathode
& heater. . . . . . .. .. 2 11.8 15.2 et
Plate to cathode
& heater. . . . . . .. .. 2 - 0.019 upf
Grid No.1 to grid No.2. . . . 2 17.3 21.9 uuf
Grid No.2 to plate. . . . . . 2 5.1 puf
Grid No.2 to cathode
& heater. . . . . . ... . 2 - 1.3 e
3. Grid-No.1 voltage . . . . . . . 1,3 -6 -18 volts
4. Reverse Grid-No.1 Current . . . 1,3 - =20 pa
5. Grid-No.2 Current . . . . . . . 1,3 -8 2 ma
6. Peak Emission Voltage . . . . . 1,4 - 400 volts
7. Interelectrode Leakage
Resistance. . . . . .. ... § 1 - megohm
8. Useful Power Qutput . . . . . . 6 80 - watts

Note 1: With 6.3 volts ac or dc on heater.
Note 2: Measured with special shield adapter.

Note 3: With dc voltage of 1000 volts, dc grid-No.2 voltage of 300
volts, and dc ‘grid-No.1 voltage adjusted to give a dc plate
current of 115 ma.

Note u: For conditions with 6.3 voltsonheater; grid No.1, grid No.2,
and plate tied together; and pulse-voltage source connected
between plate and cathode. Pulse duration is 2 microseconds,
pulse-repetition frequency is 60 pps, and duty factor is
0.00012. The voltage-pulse amplitude isadjusted until a peak
cathode current of 10 amperes is obtained. After 1 minute at
this value, the voltage-pulse amplitude will not exceed 400
volts (peak}.

Note 5: under conditions with tube at 20° to 309 ¢ for at least 30
minutes without any voltages applied to the tube. The minimum
resistance between any two adjacent electrodes as measured
with a 200-volt Megger-type ohmmeter having an internal
impedance of 1 megohm, will be 1 megohm.

Hote 6: In a single-tube, grid-driven, coaxial-cavity, class—C-ampli~-
fier circuit at 400 Mc and for conditions with 5.7 volts ac
or dc on heater, dc plate voltage of 1000 volts, dc grid-no,2
voltage of 300 volts, grid-No.1 resistor adjustable between
1000 and 10,000 ohms, dc plate current of 180 ma, maximum, dc
grid-No, 3 current of 20 ma. maximum, and driver power output
of 3 watts.

SPECIAL TESTS & PERFORMANCE DATA

Resonances in the tube mountings used in the following tests
can cause the specified environmental conditions to produce
greatly amplified effects. Extreme care must, therefore, be
used in the design of the mountings to minimize resonances.
Design details of mountings used by the RCA Electron Tube
Division to perform these tests may be obtained from RCA
Commercial Engineering, Harrison, N.J., on request,

50-g, I1-Millisecond Shock Test:

This test is performed on sample lots of tubes to determine
the abitity of the tube to withstand the specified long-

- Indicates a change.

RADIO CORPORATION OF AMERICA
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Beam Power Tube

CERAMIC-METAL SEALS COAXJAL-ELECTRODE STRUCTURE
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL CONDUCTION CYLINDER
CONDUCTION COOLED I80-WATTS CW INPUT UP TO 1215 Mc

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE

For Use at Frequencies up to 2000
Mc Under Severe Shock and Yibration

GENERAL DATA
‘Electrical:

Heater, for Matrix-Type, Oxide-Coated,
unipotential Cathode:

Voltage (AC or OC)". . . . . . .. ... 6.31:10% volts
Current at 6.3 volts . . . . . . . . .. 3 amp
Minimum heating time . . . . . . .. a o 60 sec
Mu-Factor, Grid No.2 to Grid No.l
‘ for plate volts = 250, grid-No.2 volts
= 250, and plate ma. = 100 . . . . 18
Dlre‘.t Interelectrode Capacnances
Grid No.l to plate . . . . . .« . . . . 0.065 max. g
Grid No.1 to cathode & heater. . . . . . 14 uuf
Plate to cathode & heater. . . . . . . . 0.019 max. uuf
Grid No.l togrid No.2 . . . . . . . .. 19 wuuf
Grid No.2 to plate . . . . . . . . .. . 4.5 et
Grid No.2 to cathode & heater. . . . . . 1.3 max. uuf
Mechanical:
Operating Position . . . . . . « . . . . o .. 0. ..
Overall Length . . . . . . . . .. ... 1.885" +0.70" - 0. 80"
Greatest Diameter (See Dtmers;onal Qutline). . . . . . 1.119"
Weight (Approx.) . « . . v o v v i o o0 oo 2 oz
Socket:
For frequencies up to about 400 Mc . . . . . . . . . . . . *
For use at higher frequencies. . . See Nounting Arrangement
Terminal Connections {See Dimensional Outline}:

’ Gy -Grid-No.1- H,K -Heater- &
Terminal Cathode-
Contact Terminal
Surface Contact

Gy -Grid-No.2- Surface
Terminal P-Plate-
Contact Terminal

. Surface Contact

H - Heater- Surface
Terminal
Contact
Surface
Thermal:
Conduction-Cylinder Temperature. . . . . . . 250 max. oC
Seal Temperature (Plate, grid No.2,
grid No.1, cathode, and heater). . . . . . 250 max. oc

Electron Tube Division Harrison, N. ). 1-61
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Cooling, Conduction:

The conduction cylinder must be thermally coupled to a con-
stant-temperature device {heat sink—solid or liquid) to
limit the conduction cylinder to the specified maximum value
of 250° C. The plate, grid-No.2, grid-No.|, cathode, and
heater terminals may also require coupling to the heat sink
to limit their respective seal temperature to the specified
maximum value of 250° C.

AF POWER AMPLIFIER & MODULATOR — Class AB,¢ .

Maximum CCSé Ratings, Absolute-Naximum Values:

DC PLATE VOLTAGE. . . . . . . . . . . ... 1000 max. volts

DC GRID-No.2 VOLTAGE. . . . . . . . . ... 300 max. volts
MAX.-SIGNAL DC PLATE CURRENT® . . . . . . . 180 max. ma
MAX.-SIGNAL PLATE INPUT®. . . . . . . . . . 180 max. watts
MAX.-SIGNAL GRID-No.2 INPUT®, . . . . . . . 4.5 max. watts
PLATE DISSIPATION®, . . . . . .. .. ... &

Typical CCS Push-Pull Operation:
Values are for 2 tubes

OC Plate Voltage. . . . . . ... .. 650 850 volts
OC Grid-No.2 Voitagee . . . . . . . . 300 300 volts
OC Grid-No.1 Voltage from

fixed~bias source . . . . . . . .. -15 -15 volts
Peak AF Grid-No.l-to—Grid-No.1

Voltage#, . . . .. . .. ..... 30 30 volts
Zero-Signal DC Plate Current. . . . . 80 80 ma
Max.-Signal OC Plate Current. . . . . 200 200 ma
Zero-Signal OC Grid-No.2 Current. . . 0 0 ma
Max.-Signal OC Grid-No.2 Current. . . 20 20 ma
Effective Load Resistance

(Plate to plate). . . . . . . ... 4330 7000 ohms
Max.-Signal Driving Power (Approx.) . 0 0 watts
Max.-Signal Power Output (Approx.). . 50 80 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under any condition:*
For fixed-bias operation. . . . . . . . 30000 max. ohms
For cathode-bias operation. . . . . . . . . Not recommendec

AF POWER AMPLIFIER & MODULATOR — Class ABZ'

Maximum CCS® Ratings, Absolute-Naximum Values:

DC PLATE VOLTAGE. . . . . . .. ... ... 1000 max. volts .
OC GRID-No.2 VOLTAGE. . . . . . . .. ... 300 max. volts
MAX.~-SIGNAL DC PLATE CURRENT® . , . . . ., . 180 max. ma
MAX.-SIGNAL DC GRID-No.1 CURRENT® , . . . . 30 max. ma
MAX.-SIGNAL PLATE INPUTS. . . . . . . .. . 180 max. watts
MAX.-SIGNAL GRID-No.2 INPUT®. . . . . . . . 4.5 max. watts
PLATE DISSIPATION®. . . . . . .. .. ... L ‘

Electron Tube Division Harrison, N. J.
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Typical CCS Push-Pull Operation:

Values are for 2 tubes
‘DC Plate Voltage. . . . . . . . . . . 650 850 volts
OC Grid-No.2 Voltage® . . . . . . .. 300 300 volts
OC Grid-No.1 Voltage from
fixed-bias source . . . . . . . . . -15 -15 volts
Peak AF Grid-No.1-to-Grid-No.1
Voltage . . . . . . . . .« . . .. 46 46 volts
Zero-Signal DC Plate Current. . . . . 80 80 ma
Max.-Signal DC Plate Current. . . . . 355 355 ma
Zero-Signal OC Grid-No.2 Current. . . 0 0 ma
Max.-Signal DC Grid-No.2 Current. . . 25 25 ma
Max.-Signal DC Grid-No.1 Current. . . 15 15 ma
Effective Load Resistance
(Plate to plate). . . . . . . . .. 2450 3960 ohms
Max.-Signal Driving Power (Approx.}t. 0.3 0.3 watt
.Max.—Signal Power Output {Approx.). . 85 140 watts
LINEAR RF POWER AMPLIFIER
Single-Sideband Suppressed-Carrier Service
Maximum CCSé Ratings, Absolute-Naximum Values:
Up to 1215 Nc
DC PLATZ VOLTAGE. . . . . . . . . . .. 1000 max. volts
DC GRID-No.2 VOLTAGE. . . . . . . . .. 300 max. volts
MAX.-SIGNAL DC PLATE CURRENT. . . . . . 180 max. ma
MAX.-SIGNAL DC GRID-No.1 CURRENT. . . . 30 max. ma
MAX.-SIGNAL PLATE INPUT . . . . . . .. 180 max. watts
MAX.-SIGNAL GRID-No.2 INPUT . . . . . . 4.5 max. watts
PLATE CISSIPATION . . . . . . . . . .. #
Typica) CCS Class AB| "Single-Tone" Operation:{
Up to 6o Hc
DC Plate Voltage. . . . . . . . .. ... 650 850 wvolts
DC Grio-No.2 Voltage® . . . . . . . ... 300 300 wvolts
OC Grid-No.1 Voltage. . . . . . . . . .. -15 -15 volts
Zero-Signal DC Plate Current. . . . . . . 40 490 ma
Zero-Signal DC Grid-No.2 Current. . . . . 0 0 ma
Effective RF Load Resistance. . . . . . . 2165 3500 ohms
Max.-Signal DC Plate Current. . . . . . . 100 100 ma
Max.-Signal OC Grid-No.2 Current. . . . . 10 10 ma
Max.-Signal OC Grid-No.1 Current. . . . . 0 0 ma
Max.-Signal Peak RF Grid-No.1 Voltage . . uf} 15 wvolts
Max.-Signal Driving Power (Approx.) . . . 0 0 watts
Max.-Signal Power Output (Approx.}. . . . 25 40  watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance under any condition:
For fixed-bias operation. . . . . . . .. 30000 max. ohms
. For cathode-bias operation. . . . . . . . . Not recommended
RADIO CORPORATION OF AMERICA DATA 2
Electron Tube Division Harrison, N. J. 1-61
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PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony
Carrier conditions per tube for use ‘

with a maximum modulation factorof1
Maximum CCS® Ratings, Absolute-Naximum Values:
Up to 1215 Hc

DC PLATE VOLTAGE. . . . . . . . . . .. 800 max. volts
DC GRID-No.2 VOLTAGE. . . . . . . . .. 300 max. volts
DC GRID-No.1 VOLTAGE. . . . . . . . . . -100 max. volts
DC PLATE CURRENT. . . . . . . . . . . . 150 max. ma
DC GRID-No.1 CURRENT. . . . . . . . . . 30 max. ma
PLATE INPUT . . . . . . o . . o . v . . 120 max. watts
GRID-No.2 INPUT . . . . . . . . .. .. 3 max. watts
PLATE DISSIPATION . . . . . . . . . . . ®

Typical CCS Operation:

At g400 Hc ‘

DC Plate Voltage. . . . . . . . . .. 400 700 volts
OC Grid-No.2 Voltage§ . . . . . . .. 200 250 volts
DC Grid-No.l Voltage® . . . . . . .. -20 -50 volits
DC Plate Current. . . . . . . . . .. 100 130 ma
DC Grid-No.2 Current. . . . . . . . . 5 10 ma
DC Grid-No.l Current. . . . . . . . . 5 10 ma
Driver Power Output {Approx.)%. . . . 2 3 watts
Useful Power Output (Approx.) . . . . 16 45 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under
any condition . . . . . . . . . . . .. 30000¥ max.  ohms

A

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy®
and
RF POWER AMPLIFIER -— Class C FM Telephony

Maximum CCSé Ratings, Absolute-Maximum Values:

Up to 1215 Mc ‘

DC PLATE VOLTAGE. . . . . . . . . . . . 1000 max. volts
DC GRID-No.2 VOLTAGE. . . . . . . . . . 300 max. volts
DC GRID-No.1 VOLTAGE. . . . . . . . .. -100 max. volts
DC PLATE CURRENT. . . . . . . . . . .. 180 max. ma
DC GRID-No.1 CURRENT. . . . . . . . . . 30 max. ma
PLATE INPUT . . . . . . « . . . . . .. 180 max. watts
GRID-No.2 INPUT . . . . . . . . .. .. 4.5 max. watts
PLATE DISSIPATION . . . . . . « . « .. ®

Typical CCS Operation:

At 400 Hc At 1215 Kc

DC Plate Voltage. . . . . . . 400 900 900 volts
DC Grid-No.2 Voltage®®. . . . 200 300 300 volts
DC Grid-No.1 Voltage**. . . . -35 -30 =22 volts
DC Plate Current. . . . . . . 150 170 170 ma
OC Grid-No.2 Current. . . . . 5) 1 1 ma
DOC Grid-No.1 Current. . . . . 3 10 4 ma

RADIO CORPQORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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Driver Power Output (Approx.)®. . 3 3 5 watts
Useful Power Output {Approx.) . . 23 80 40 watts

Maximum Circuit Values:
Grid-No.1-Circuit Resistance under

- o *

any condition . . . . . . . . . ... . 30000% max. ohms

Because the cathode is subjected to considerable back bombardment as
the frequency is increased with resvltant incriase in temperature, the
heater voltage should be reduced depending on operating conditions and
frequency to prevent overheating the cathode and resultant short life.

Measured with special shield adapter.

For socket to be used with the 7842, consult manufacturers such as
J-¥-M Microwave Company, 9300 west u7tn Street, Brookfield, t1linois
E.F. Johnson Company, Waseca, Minnesota; Colllns Radio Company. 855
35th Street North, Cedar Rapids, lowa; and Jettron Products, Route 10,
Hanover, New Jersey.

Subscript 1 indicates that grid-No.l currenl does not flow during any
part of the input cycle.

continuous Commercial Service.
Averaged over any audio-frequency cycle of sire-wave form.

Maximum plate dissipation is a function of the maximum plate input,
efficiency of the class of service, and the effectiveness of the
cooling system. See Cooling. Conduction under General Data, and also
Cooling Considerations.

Preferably obtained from a fixed supply.

The driver stage should be capable of supplylng the Ho. 1 grlds of the
Class AB) stage with the specified driving voltage at low distortion.

The resistance introduced into the grid-¥o0.1 circuit by Lhe input
coupling should be held to a low value. In no case should it exceed
the specified maximum value. Transformer- or impedance-coupling
devices are recommended.

Subscript 2 indicates that grid-No.1 current flows during some part
of the input cycle.

Driver stage should be capable of supplynng tne specified driving
power at low distortion to the WNo. rids the AB; stage. To
minimize distortion, the effective resustance per ?rnu -No.1 circuit
of the AB7 stage should be held at a low value. or this purpose

the use of transformer coupling is recommended.

'Slng)e—Tone' operation refers to that class of amplifier service in
which the grid-No.1 input consists of amonofraquency rf signal having
constant amplitude. This signal is produced in a single-sideband
suppressed-carrcer system when a single audio frequency of constant
amplitude is applied to the input of the system.

Obtained preferably from a separate source modulated along with the
plate supply.

Obtained from grid-No.1 resistor or from a combination of grid-No.1
resistor with either fixed supply or cathode resistor.

The driver stage is required to supply tube losses and rf- circuit
losses. It should be desijned to provide an excess of power above
the indicated values to take care of variations in line voltage,
components, initial tube characteristics, and tube characteristics
during Tife.

It tnis valueis insufficient to provide adequate dias, the additiona
required bias must be supplied Dy a cathode resistor or fixed supply.

Key-down conditions per tube without amplitude modulation. Amplitude
modulatjon essentially negatlve may be used if the positive peak of
the audio-frequency envelope does not exceed 115 per cenl of the
carrier conditions.

Obtained preferably from a fixed supply, or from the plate supply
voltage with a voltage divider.

Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor,
or by combination methods.

RADIO CORPORATION OF AMERICA DATA 5
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Hin. Hax.
1. Heater Current. . . . . . . . . 1 2.74 3.35 amp.

2. Direct Interelectrode
Capacitances:

Grid No.1 to plate. . . . . 2 - 0.065 pp f
Grid No.1 to cathode
& heater. . . . . . . ... 2 11.8 15.2 puf
Plate to cathode
& heater. . . . . . .. .. 2 - 0.019 puf
Grid No.1 to arid No.2. . . . 2 17.3 21.9 et
Grid No.2 to plate. . . . . . 2 4 5.1 it
Grid No.2 to cathode
& heater. . . . . . ... . 2 - 1.3 puf
3. Grid-No.1 voltage . . . . . . . 1,3 -6 -15 volts
4. Reverse Grid-No.1 Current . . . 1,3 - -20 pa
5. Grid-No.2 Current . . . . . . . 1,3 -8 2 ma
6. Peak Emission Voltage . . . 1,4 - 400 volts
7. Interelectrode Leakage
Resistance. . . . . . . ... § 1 - megohm
8. Useful Power Qutput . . . . . . 6 80 - watts

Note 1: With 6.3 volts ac or dc on heater
Note 2: Measured with special shield adapter

Note 3: With dc voltage of 1000 volts, dc grid-No.2 voltage of 300
volts, and dc grid-No.1 vollage adjusted to give a dc plate
current of 115 ma.

Note u: For conditions with 6.3 voltsonheater; grid No.1, grid No.2,
and plate tied together:; and pulse-voltage source connected
between plate and cathode. Pulse duration is 2 microseconds,
pulse-repetition frequency is 60 pps, and duty factor is
0.00012. The voltage-pulse amplitude isadjusted until a peak
cathode current of 10 amperes is obtained. After 1 minute at
this value, the voltage-pulse amplitude will not exceed 400
volts (peak).

Note §: under conditions with tube at 20° to 30° ¢ for at least 30
minytes without any voltages applied to the tube. The minimum
resistance between any two adjacent electrodes as measured
with a 200-volt Megger-type ohmmeter having an internal
impedance of 1 megohm, will be 1 megohm.

Note 6: In a single~tube, grid-driven, coaxial-cavily, class—C-ampli-—
fier circuit at 2100 Mc and for conditions with 5.7 volts ac
or dc on heater, dc plate voltage of 1000 volts, dc grid-No.2
voltage of 300 volts, grid-No.1 resistor adjustable between
1000 and 10,000 ohms, dc plate current of 180 ma. maximum, dc
grig-no.1 current of 20 ma, maximum, and driver power output
of 3 watts.

SPECIAL TESTS & PERFORMANCE DATA

Resonances in the tube mountings used in the following tests
can cause the specified environmental conditions to produce
greatly amplified effects. Extreme care must, the?efore, be
used in the design of the mountings to minimize resonances.
Design details of mountings used by the RCA Electron Tube
Division to perform these tests may be obtained from RCA
Commercial Engineering, Harrison, N.J., on request.

50~g, |1-Millisecond Shock Test:

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand the specified long-

RADIO CORPORATION OF AMERICA
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duration impact acceleration. Tubes are held rigid in six
different positions in a Medium~Impact Shock Machine and are
subjected to three blows in each position. At the end of
this test, tubes are required to meet the limits for items t,
3, 4, 7, and 8 under Characteristics Range Values for Equip-
ment Design.

500-g, Nominal 3/4-Millisecond Shock Test:

This test is performed on sampie lots of tubes to determine
the ability of the tube to withstand the specified impact
acceleration. Tubes areheld rigid infour different positions
inaHigh-tmpact Shock Machine and are subjected to five blows
in each position. At theend of this test, tubes are required
to meet the limits for items |, 3, 4, 7, and 8 under Charac-
teristics Range Volues for Equipment Design.

5-t0-2000 cps Vibration Test:

This test is performed on sample tots of tubes to determine
the atility of the tube to withstand variable-frequency vi-
bratian. With heater voltage of 6.3 volts ac or dc, dc plate
supply voltage of 300volts, dc grid-No.2 voltage of 250volts,
grid-No.| voltage adjusted togive dc plate current of (0 ma.
and plate load resistor of 2000 ohms. The tube is vibrated
atong each of three mutual!y perpendicular axes over an 8-
minute sweep consisting of:

a. B-to-10 cps with fixed double amplitude of 0.080 inch
t 10%.

b. 10-to-15 cps at fixed acceleration of 0,419 t i0%,

¢. 15-t0-75 cps with fixed doubte amplitude of 0.036 inch
+ 10%.

d. 75-t0-2000 cps at fixed acceleratior of 10 g t (0%,

During the above vibration tests, tubes will not show an rms
outpui voltage in excess of 15 volts across the plate load
resistor in the 5-t0-2000 cycle range. At the end of this
test, tubes are required to meet the limits for items (, 3,
4, 7, and 8 under Characteristics Range Values for Equipment
Design.

COOLING CONSIDERATIONS

The conduction-cooling system consists, in general, of a
constant-temperature device (heat sink) and suitable heat-
flow path (coupling) between the heat sink and tube. Careful
consideration should be g'ven to the design of a heat-~flow
path through a coupling device having low electrical conduc—
tivity and high thermal conductivity.

The maximum plate dissipation may be catculated from the
equation:

M RADIO CORPORATION OF AMERICA OATA 4
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where:
w = maximum plate dissipation in watts
K = thermal conductivity“ of the coupling material ‘
A = area measured at right angles to the direction of

the flow of heat in square inches
Tz'Tl = temperature in degrees Centigrade of planes or
surfaces under consideration

L = length of heat path in inches through coupling
material to produce temperature gradient

## Thermal conductivity is defined as the time rate of transfer of heat
by conduction, through unit thickness, across unit area for unit dif-
ference of temperature. 1t is measured in watts per square inch for
a thickness of one inch and a difference of temperature of 19 C.

RADIO CORPORATION Of AMERICA
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GRID-N2 2 i
TERMINAL ~ NOTE 3~
CONTACT
SURFAC

CONDUCTION
CYLINDER — ™

PLATE

PLATE
TERMINAL
CONTACT
SURFACE
NOTE |

3 985" MIN. -
NOTE [ .060"MIN:

" T

4 176 :}0,26" 100 MlN/;—

: t M
vl
t, T s 4,,-4‘—l l-Aao \ HEATER CATHODE
025" GRID- N9I
$.025" TERMINAL MIN L—zeo "MAX. CONTACT SURFACE
CONTA NOTE |

NOTE 3
SORFASE NOTE 1
NOTE | HEATER _TERMINAL
CONTACT _SURFACE

NOTE |

E STIPPLED REGION
NOTE 3

CERAMIC
o |

92CM-92I8R4

NOTE [: WITH THE CYLINDRICAL SURFACES OF THE PLATE TERMI-
NAL, GRID~No.2 TERMINAL, GRID~No.| TERMINAL, HEATER-
CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND
FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN
SKETCH G,. THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN
A 0.010"-THICKNESS GAUGE |/8" WIDE WiLL NOT ENTER BETWEEN
THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF H,.
THE GAUGE 1S PROVIDED WITH A SLOT TOPERMIT MAKING MEASURE-
MENT OF SEATING OF HEATER-CATHODE TERMINAL ON BOTTOM OF
HOLE R, .

NOTE 2: WITH THE TUBE SEATED IN GAUGE AND WITR THE CON-
DUC”ION CYLINDER CLEAN, SMOOTH, AND FREE OF BURRS, THE
GAUGE RING WILL SLIP OVER CONDUCTION CYLINDER AS SHOWN
IN SKETCH G, .

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE
ANNULAR VOLUMES.
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SKETCH G

002" MAX. CL. GAUGE RING .

Ho
1.315"

GAUGE RING
oo. .
GAUGE RING

LD.
952" £.001"

5 ; P
.uoo"}ggg. .239"+.001"
Hs
070"2.001"  92CM-10905

THE AXES OF THE CYL!NORICAL HOLES H; THROUGH Hg ANO THE
AX1S OF POST P ARE COINCIDENT WITHIN 0.001",

THE AXES OF THE GAUGE-RING INSIOE OIAMETER ANO GAUGE-RING
OUTSIOE DIAMETER ARE COINCIOENT WITHIN 0.001",

RADIO CORPORATION OF AMERICA @
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SUGGESTED MOUNTING ARRANGEMENT
& LAYOUT OF ASSOCIATED CONTACTS

1.2507¢ 0017
DiA.

14552001
DIA.

905"2.001™
DIA.
6507001
DIA.
SEE DETAIL'A"—|” —140"1.008"
' ke—.350"£.001"DIA.

0s0"¢001% "‘ 290"+.001"
Py oA

060"2.001| ‘ e

.230"t.005"

"

104",
+.008

1252001 ] * b
DIA. .
DETAIL “A 92CM-10875

NOTE |: IF A CLAMP IS USED, IT MUST BE ADJUSTABLE IN A
PLANE NORMAL TO THE MAJOR TUBE AXIS TO COMPENSATE FOR
VARIATIONS INCONCENTRICITY BETWEEN THE CONDUCTION CYL INOER
AND THE CONTACT TERMINALS.

NOTE 2: CONTACT RING No.97-252 ORFINGER STOCK No.97-380.
NOTE 3: CONTACT RING No.97-253 ORFINGER STOCK No.87-380.
NOTE 4: CONTACT RING No.97-254 OR FINGER STOCK No.97-380.
NOTE 5: CONTACT RING No.97-255 ORF!NGER STOCK No.97-380.

NOTE 6: THE SPECIFIED CCNTACT RING OF PREFORMEO F INGER
STOCK ANO FINGER STOCK No.97-380 PROVIDE AOEQUATE ELECTRICAL
CONTACT, BUT THE FINGER STOCK No.97-3B80 IS LESS SUSCEPTIBLE
TO BREAKAGE THAN THE SPECIFIED CONTACT RING. BOTH TYPES
ARE MADE BY INSTRUMENTS SPECIALTIES COMPANY, LiTTLE FALLS,
NEW JERSEY.

@ RADIO CORPORATION OF AMERICA OATA 6
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TYPICAL PLATE CHARACTERISTICS
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TYPICAL PLATE CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS

ice

ifier Serv
ADJUSTED TO SIMULATE NORMAL OPERATING
CONDITIONS OF HEATER IN UHF SERVICE

Telephony Ampl
PLATE VOLTS

In Class C Telegraphy or Class C FM

900

Eg=

300
Q.170
OVERALL EFFICIENCY = USEFUL POWER OUTPUT

GRIO-N22 VOLTS
PLATE AMPERES

IN LOAD

DIVIDED BY DC PLATE INPUT

USEFUL POWER OUTPUT iIN LOAD

POWER GAIN

DIVIDED BY DRIVER POWER OUTPUT

1000

800

tifhbrde

R

!

t
i

I
:rl
his

1400

1200

600

FREQUENCY—Mc

92CM- 9221

&

Harrison, N. J.

RADIO CORPORATION OF AMERICA

Eectron Tube Division



7843

Beam Power Tube

CERAMIC-METAL SEALS COAX|AL~ELECTRODE STRUCTURE
UNIPOTENTIAL CATHODE INTEGRAL CONDUCTION CYLINDER
CONDUCTION COOLING 180 WATTS CW INPUT UP TO 1215 Mc

For Use at Frequgncies up to 2000 Mc

The 78473 isthe same as the 7844 except for the following items:

Heater, for Unipotential Cathode:
Voltage (AC or OC)® ., . . . . .. ... 26.5%10% volts
Current at heater volts = 26.5. . . . . 0.52 amp

% Because the cathode is subjected to considerable back bombardment as
the frequency is increased with resultant increase in temperature, the
heater voltage should be reduced depending on operalln% conditions and
frequency to prevent overheating the cathode and resultant short life,

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Min. Hax.

Heater Current. . . . . . . .. .. 1 0.45 0.57 amp
Direct Interelectrode Capacitances:

Grid No.1 to plate. . . . oo & - 0.065 puf

Grid No.1 to cathode & heater, 2 11.8 15.2 ppf
Plate to cathode & heater . 2 - 0.015 pf
Grid No.l to grid No.2. 2 15.9 18.9 pguf -
Grid No.2 to plate. . . . . . 2 4 5) puf
Grid No.2 to cathode & heater. 2 - 0.4 pf
Grid-No.1 Voltage . . . . .. 1,3 -6.5 -15  volts
Grid-No.1 Cutoff Voltage. 1,4 - -30  volts
Grid-No.1 Current . . . 1,5 10 - ma
Reverse Grid-No.1 Current . 1,3 - -20 pa
Grid-No.2 Current . . . . . . . 1,3 -8 +2 ma
Peak Emission Voltage . . . . . .. 1,6 - 400 volts
interelectrode Leakage Resistance . 7 1 - megohm
P 8

Useful Power Output .

Note 1: With 26.5 volts ac or dc on heater.
Note 2: Measured with special shield adapter.
Note 3: With dc plate voltage of 1000 volts, dc grid-No.2 voltage of

300 volts, and dc grid-No.1 voltage adjusted to give a dc plate
current of 115 ma.

Note 4: With dc plate voltage of 1000 volts, dc grid-No.2 voltage of
250 volts, and dc grid-No.1 voltage adjusted to give a dc plate
current of 1 ma.

Note 5: With flate and grid-No.2 floating and dc grid-No.1 voltage of
+2 volts.

Note 6: For conditions with: grid No.1, grid No.2, and plate tied
together; and pulse-voltage source connected between plate and
calhode. Pulse duration is 2 microseconds, pulse-repetition
frequency is 60 pps, and duty factor is 0.00012. The voltage-
pulse amplitude is adjusted untl] a peak cathode current of 10
amperes Isobtained, fter 1 minute at this valye, the voltage-
pulse amplitude will not exceed 400 volts ?peakg.

Note 7: Under conditions with tube at 20° to 30% C for at least 30
minutes without any voltages applied to the tube. The minimum
resistance between any two adjacent electrodes as measured with
a 200-volt Ne?ger—type ohmmeter having an internal impedance of
1 megohm, will be 1 megohm.

-—|ndicates a change.

RADIO CORPQORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 9-62
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Note 8:

In a single-tube, grid-driven, coaxial-cavity class-C-amplifier
circuit at 800 Mc and for condilions with 24 volts ac or dc on
heater, dc plate voltage of 100 volls, dc grid-No.2 voltage of
300 volts, grid-No.1 resistor adjustable between 1000 and
10,000 ohms, dc plate current of 180 ma.maximum, dc grid-No.1
current of 20 ma. maximum, and driver power outpul of 3 watts.

RAD!O CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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Beam Power Tube

' CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE
UNIPOTENTIAL CATHODE INTEGRAL CONDUCTION CYLINDER
CONCUCTION COOLtNG 180 WATTS CW INPUTUP TO 1215 Mc

For Use at Frequencies up to 2000 Mc

The 7843 isthe same asthe 7844 except forthe following items:
Heater, for Unipotential Cathode:

‘ Voltage (ACor OC)* . . . . . .. .. 26.5 + 10% volts
Current at 26.5 volts . . . . . . . .. 0.52 amp

4 gecause the cathode is subjected to considerable back bombardment as

the “requency is increased with resullant increase in temperature, the

heater voltage should be reduced depending on operating conditions and
frequency to prevent overheating the cathode and resuliant short life.

. CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note KNin. KNax.

Heater Current. . . . . . . . ... 1 0.45 0.57 amp
Direct Interelectrode Capacitances:
Grid No.1 to plate. . . . . ... 2 - 0.065 ppuf
Grid No.1 to cathode & heater. 2 11.8 15.2 puf
Piate to cathode & heater . 2 - 0.015 puf
Gric No.l to grid No.2. 2 16.9 21 ppuf
Gric No.2 to plate. . . . . . 2 4 5 puf
Gric No.2 to cathode &heater, 2 - 0.4 puf
Grid-ho.1 Voltage . . . . . . ... 1,3 -6.5 -15  volts
Grid-No.1 Cutoff Voltage. . . . . . 1,4 - -30 volts
Grid-No.1 Current . . . . .. ... 1,5 10 - ma
Reverse Grid-No.1l Current . 1,3 - -20 pa
Grid-Ko.2 Current . . . . . . . 1,3 -8 +2 ma
Peak Emission Voltage . . . . . .. 1,6 - 400  volts
Interelectrode Leakage Resistance . 7 1 - megohm
Usefu! Power Output . 5 0 o 8 80 - watts

Note 1: With 26.5 volts ac or dc on heater.
Note 2: Measured with special shield adapter,
Note 3: With dc plate voltage of 1000 volts, dc grid-No.2 voltage of

300 volts, and dc grid-No.l voltage adjusted to give a dc plate
current of 115 ma.

Note 8 With dc plate volla?e of 1000 volts, dc grid-No.2 voltage of
250 volts, and dc grid—No.1 voltage adjusted to give a dc plate
current of 1 ma,

Note §: With flale and grid-No.2 floating and dc grid~No.l voltage of
*+2 volts.

Note 6: For conditions wilh: grid No.1, grid No.2, and plate tied
!o%elher; and pulse-voltage source connected between plate and
cathode. Pulse duration is 2 microseconds, pulse-repetition
frequency is 60 pps, and duly factor is 0.00012. The voltage-
pulse amplitude is ad;usted until a peak cathode current of 10
amperes isobtained, irler 1 minute at this valye, the voltage-
pulse amplitude will not exceed 400 volts ?peakg.

Note 7: Under conditions with tube at 20° to 30° C for at least 30
minutes without any voltages applied to the tube. The minimum
resistance between any two adjacent electrodes as measured with
a 200-volt Me?ger—lype ohmmeter having an internal impedance of

1 megohm, will be 1 megohm.

@ RADIO CORPORATION OF AMERICA DATA

Electron Tube Division Harrison, N. J. 1-64
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Note 8@

in a single-tube, grid-driven, coaxial-cavily class-C-amplifier
circuit at 400 Mc and for conditions with 24 volts ac or dc on
heater, dc ptate voltage of 100 volts, dc grid-No.2 voltage of
300 volts, grid-No.1 resistor adjustable belween 1000 and
10,000 ohms, dc plate current of 180 ma.maximum, dc grid-No.1
current of 20 ma. maximum, and driver power output of 3 walts.

RADIO CORPORATION Of AMERICA

£lectron Tube Division Harrison, N. J.
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Beam Power Tube

CERAMIC-METAL SEALS COAX|AL-ELECTRODE STRUCTURE
UNIPOTENTIAL CATHODE INTEGRAL CONDUCTION CYLINDER
CONDUCTION COOLED 180 WATTS CW INPUT UP TO 1215 Mc

For Use at Frequencies up to 2000 Mc
GENERAL DATA
Electrical:
Heater, for Unipotential Cathode:

Voitage (AC or DC)* . . . . . . . .. . 6.3 + 10% volts
Current at heater volts =6.3. . ... 2.1 amp
Minimum heating time. . . . . . . . . . 60 sec

Mu-Factor, Grid No.2 to Grid No.1
for plate volts = 250, arid-No.2

volts = 250, and plate ma. = 100. . . . 18
Direct Interelectrode Capacitances:®
Grid No.l to plate. . . . . . . . ... 0.065 max. o f
Grid No.1l to cathode & heater . . . . . 14 puf
Plate to cathode & heater . . . . . . . 0.015 max. ppf
Grid No.l1 to grid No.2. . . . . . . . . 17 puf -
Grid No.2 to plate. . . . . . . . . .. 4.4 upf
Grid No.2 to cathode & heater . . . . . 0.4 max. puf
Mechanical:
Operating Position. . . . . . . .. 5 b o000 o000 0D
Overall Length. . . . . . . . .. . 1.885" +0.070" -0. 080"
Greatest Diameter (See Dlmenswnal Qutline} . . . . . 1.119"
Weight (Approx.). . . . . . . e e e e e e e e 2 oz
Socket :
For frequencies up to about 400 Mc. . . . . . . . . . .. Lt

For use at higher frequencies . . .See Nounting Arrangement
Terminal Connections (See Dimensional Outline):

G, -Grid-No.1- H,K -Heater- &
Terminal Cathode-
Contact Terminal
Surface Contact

Gy -Grid-No.2- Surface
Terminal P-Plate-
Contact Terminal
Surface Contact

H - Heater- Surface
Terminal
Contact
Surface
Thermal:
Conduction-Cylinder Temperature . . . . . . . . 250 max. °C

Seal Temperature (Plate, Grid No.2,
Grid No.1, Cathode, and Heater) . . . . . . . 250 max. ©C
Cooling, Conduction:
The conduction cylinder must be thermally coupled to a
constant-temperature device theat sink—solid or liquid)
to limit the conduction cylinder to the specified maximum
-~ Indicates a change.

Electron Tube Division Harrison, N. J. 9-62
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value of 250° C. The plate, grid-No.2, grid-No. |, cathode,
and heater terminals may also require coupling to the heat
sink to timit their respective seal temperature to the
specified maximum vatue of 250° C.

AF POWER AMPLIFIER & MODULATOR — Class ABI’
Maximum CCS‘ Ratings, Absolute-Naximum Values:

DC PLATE VOLTAGE. . . . . . . . . . . ... 1000 max. volts
DC GRID-No.2 VOLTAGE. . . . . . « . « . . . 300 max. volts
MAX.-SIGNAL DC PLATE CURRENT® . . . . . . . 180 max. ma
MAX.-SIGNAL PLATE INPUT®. . . . . . . ... 180 max. watts
MAX.-SIGNAL GRID-No.2 INPUT®. . . . . . .. 7 max. watts
PLATE DISSIPATION®. . . . . . . . .. ... "'

Typical CCS Push-Pull Operation:

Values are for 2 tubes
DC Plate Voltage. . . . . . . . . . . ... 650 850 volts
DC Grid-No.2 Voltage® . . . . . . . . ... 300 300 volts
DOC Grid-No.1 Voltage from fixed-bias source. -15 -15 volts
Peak AF Grid-No.l-to-Grid-No.l Voltage* . . 30 30 volts

Zero-Signal DC Plate Current. . . . . . . . 80 80 ma
Max.-Signal DC Plate Current. . . . . . . . 200 200 ma
Zero-Signal DC Grid-No.2 Current. . . . . . 0 0 ma
Max.-Signal DC Grid-No.2 Current. . . . . . 20 20 ma
Effective Load Resistance (Plateto plate) . 4330 7000 ohms
Max.-Signal Driving Power (Approx.) . . . . 0 0 watts
Max.-Signal Power Output (Approx.}. . . . . 50 80 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under any condition:*
For fixed-bias operation. . . . . . . . 30000 max. ohms
For cathode-bias operation. . . . . . . Not recommended

AF POWER AMPLIFIER & MODULATOR — Class ABo*
Maximum CCS® Ratings, Absolute-Naximum Values:

DC PLATE VOLTAGE. + v » v v v v v v v v\ . 1000 max. volts
DC GRID-No.2 VOLTAGE. . . . . . . . . . .. 300 max. volts
MAX.-SIGNAL DC PLATE CURRENT® . . . . . .. 180 max. ma
MAX.-SIGNAL DC GRID-No.1 CURRENT® . . . . . 30 max. ma
MAX.-SIGNAL PLATE INPUTS, . . . . . . . .. 180 max. watts
MAX.-SIGNAL GRID-No.2 INPUT®. . . . . . .. 7 max. watts

PLATE DISSIPATION®. . . . . . . .. . ... »

Typical CCS Push-Pull Operation:

Values are for 2 tubes
DC Plate Voltage. . . . . . . . . ... .. 650 850 volts
DC Grid-No.2 Voltage® . . . . . . .. ... 300 300 volts
DC Grid-No.1 Voltage fromfixed-bias source. -15 -15 volts
Peak AF Grid-No.l-to-Grid-No.l Voltage. . . 46 46 volts

Zero-Signal DC Plate Current. . . . . . . . 80 80 ma
Max.-Signal DC Plate Current. . . . . . . . 355 355 ma
Zero-Signal DC Grid-No.2 Current. . . . . . 0 0 ma

RADIO CORPORATION OF AMERICA @

Electron Tube Division, Harrison, N. J.
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: Continuous Commercial Service.

M Averaged over any audio-frequercy cycle of sine-wave form.
Maximum plate dissipation is a function of the maximuym plate input,
efficiency of the class of service, and the effectiveness of Lhe
cooling system. See Cooling, Conductton under General Data, and
also Cooling Considerations.

; Preferably obtained from a fixed supply.

The driver stage should be capable of supplying the No.1 grids of Lhe
« Class AB; stage with the specified driving voltage at low distortion.

The resistance inlroduced into the grid-No.1 circuit by the input
coupiing should be held to a low valye. |In no case shouldit exceed
the specified maximum value. Transformer- or impoedance-coupling
devices are recommended.

Subscript 2 indicates that grid~No.1 current flows during some part
f of the input cycle.

Driver stage should be capable of supplying the specified driving
power at low distortion to the No.1 grids of the ABZ stage. To
minimize distortion, the effective resistance per grnd ~No.1 circult
of the AB, stage should be held alt a low valuve. or this purpose,
the use oz transformer coupling is recommended.

I "Single-Tone™ operation refers to that class of amplifier service in
which the grid-No.1 input consists of a monofrequency rf signal having
constant amplitude. This signal is ?roduced in a single-sideband
suppressed-carrier system wher a single audio frequency of constant

§ amplitude is applied to the input of the system.

Obtained pre'erably trom a separate source modulated along with the
plate supply.

= Obtained from grid-No.1 resistor or from a combination of grid-No.1
0 resistor with either fixed supply or cathode resistor.
The qriver stage is required to supply tube Josses and rf-circuit
losses. 1t should be designed to provide an excess of power above
the indicated values to take care of variations in line vollage,
components initial tube characteristics, and tube characteristics
o during 1if
If this value is insufficient to provide adequate b.as, Lhe additional
required bias must be supplied by a cathode resistor or fixed supply.
£ Key—-down conditions per tube without amplitude modylation. Amplitlude
modulation essentially neqallve may be used if the positive peak of
the audioc frequency envelope does not exceed 115 per cent of the
carrier conditions.
Obtained preferably from a fixed supply, or from Lhe plate supply
vollage with a voltage divider
Eit Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor
or by combination methods.
CHARACTERISTICS RANGE YALUES FOR EQUIPMENT DESIGN
Note Nin. Kox.
Heater Current. . . Coe . o1 1.84 2.26 amp
Direct lnterelectrode Capacntances
Grid No.1 to plate. . . . L. 2 - 0.065 puf
Grid No.1 to cathode&heater, . 2 11.8 15.2 puf
Plate tocathode &heater . . . . . 2 - 0.015 puf
Grid No.1 togrid No.2 . . . . .. 2 15.9 18.9 pf -
Grid No.2 to plate. . . . oL 2 4 5) puf
Grid No.2 tocathode &heater Lo 2 - 0.4 puf
Grid-No.1 Voltage . . . . . . . . 1,3 -6 -15  volts=
Grid-No.1 Cutoff Voltage. o 0 oo 1.4 - -30  volts
Grid-No.1l Current . . . . . . .. 1985 10 - ma
Reverse Grid-No.1 Current ... . 1,3 - -20 pa
Grid-No.2 Current . . . . . . ... 1,3 -8 +2 ma
Peak Emission Voltage . . 1,6 - 400 volts

Interelectrode Leakagel?esnstance.. 7 1 - megohm
Useful Power Qutput . . . . . ... 8 80 - watts

- Indicales a change.
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Note With 6.3 volts ac or d¢ on heater
Note Measured with special shield adapter.

Note 3: With dc plate voliage of 1000 volts, dc grid-No.2 voltage of
300 volts, and d¢ grid-No.1 voltage adjusted to give a dc plate
current of 115 ma.

Nolte 4: With dc plale voltage of 1000 volts, dc grid-No,? vollage of
250 volts, and dc grid-No.1 voltage adjusted to give a dc plate
current of 1 ma.

Note 5: With plate and grid-No.2 floating and dc grid-No.1 'voltage of
+2 volts.

Note 6: For conditions with: grid No.1, grid No.2, and plate tied
together; and pulse-voltage source connected between plate and
cathode. Pulse duration is 2 microseconds, pulse-repetition
frequency is 60 pps. and duly factor is 0,00012. The voltage-
pulse amplitude is adjusted until a peak cathode current of 10
amperes is oblained. 'After 1 minyte al this value, the voltage-
pulse amplitude will not exceed 400 volts {peak}.

Note 7: under conditions with tube at 20° to 30° ¢ for at least 30
minutes wilhout any voltages applied to the tube. The minimum
resistance between any two adjacent elecirodes as measured with
a 200-volt Me?ger-lype ohmmeter having an internal impedance of
1 megohm, will be 1 megohm.

Note 8: In a single—tube, grid-driven, coaxial-cavily class—C-amplifier
circuit al 400 Mc and for conditions with 5.7 volls ac or d¢
on heater, dc plate voltage of 100 volls, dc grid-No.? voltage
of 300 volts, grid-No.1 resislor adjustable between 1000 and
10,000 ohms, dc plate current of 180 ma. maximum, dc grid-No.1
current of 20 ma. maximum, and driver power outpul of 3 watts.

[N

COOLING CONSIDERATIONS

The conduction-cooling system consists, in general, of a
constant-temperature device (heat sink) and suitable heat-
flow path (coupling}) between the heat sink and tube. Careful
consideration should be given to the design of a heat-flow
path through a coupling device having low electrical conduc-
tivity and high thermal conductivity.

The maximum plate dissipation may be calculated from the
equation:

(T, -7,
W= KA 2 1
L
where:
W = maximum plate dissipation in watts

K = thermal conductivity.. of the coupling material

area measured at right angles to the direction of
the flow of heat in square inches

-
"

207y temperature in degrees Centigrade of planes or
surfaces under consideration

L = length of heat path in inches through coupling
material to produce temperature gradient

L] Thermal conductivity is defined as the t+'me rate of transfer of heat
by conduction, through unit thickness, across unit area for unit
difference of temperalure. 1t is measured in walts per square inch
for a thickness of one inch and a difference of temperature of 10 C

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N, J.
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Beam PoweriTube

. CERAMIC-METAL SEALS COAX1AL-ELECTRODE STRUCTURE
UNYPOTENTIAL CATHODE INTEGRAL CONDUCTION CYLINDER
CONDUCTION COOLED 180 WATTS CW INPUTUP TO 1215 Mc

For Use at Frr_eiuencies up to 2000 Mc
GENERAL DATA

Electrical:
‘ Heater, for Unipotential Cathode:

Voltage {AC or DC)* . . . . . . . a o o 6.3 t 103 volts
Current at 6.3 volts. . . . . . . . .. 2.1 amp
Minimum heating time. . . . . . . . . . 60 sec

Mu~-Factor, Grid No.2 to Grid No.1
for plate volts = 250, qr|d -No.2

volts = 250, and plate ma. 100. P 18
‘ Direct Interelectrode Capacntances
Grid No.1l to plate. . . . . . . .. .. 0.065 max. mi
Gric No.l to cathode & heater . . . . . 14 ppf
Plate to cathode & heater . . . . . . . 0.015 max. puf
Grid No.l to grid No.2. . . . . . . . o 19 puf
Grid No.2 to plate. . . . . . . . . .. 4.4 upf
Grid No.2 to cathode & heater . . . . . 0.4 max. e
Mechanical:
Operating Position. . . . . « . . o o 0 v o v oo Any
Overall Length. . . . . . . . . . .. 1.885" +0.070" - 0.080"
Greatest Diameter (See Dimensional Outline} . . . . . 1.119"
Vieight (Approx.). « « v v v v v v i v v e e e e e 2 oz
Socket:
For frequencies up to about 400Mc. . . . . . . . . . .. &

For use at higher frequencies . . .See Nounting Arrangement
Terminal Connections (See Dimensional Outlinel:

Gy -Grid-No.1- H,K —-Heater- &
Terminal Cathode-
Contact Terminal
Surface Contact

Gy -Grid-No.2- Surface
Terminal P - Plate-
Contact Terminal
Surface Contact

H -Heater- Surface
Terminal
. Contact
Surface
Thermal:
Conduction-Cylinder Temperature . . . . . . . . 250 max. 9C
Seal Temperature (Plate, Grid No.2,
Grid No.1, Cathode, and Heater] . . . . . .. 250 max. ©°C

Cooling, Conduction:
The conduction cylinder must be thermally coupled to a
constant-temperature device {(heat sink—solid or liquid)
to limit the conduction cylinder to the specified maximum

Electron Tube Division Harrison, N. J. 1-61
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value of 250° C. The plate, grid-No.2, grid-No.l, cathode,
and heater terminals may also require coupling to the heat
sink to limit their respective seal temperature to the

specified maximum value of 250° C.

AF PONER AMPLIFIER & MODULATOR — Class AB)#
Maximum CCS® Ratings, Absolute-Noximum Values:

OC PLATE VOLTAGE. . . . . . . . . . .... 1000 max.
OC GRID-No.2 VOLTAGE. . . . . . . . . . .. 300 max.
MAX.-SIGNAL DC PLATE CURRENT® . . . . . . . 180 max.
MAX.-SIGNAL PLATE INPUT®. . . . . . . . .. 180 max.
MAX.-SIGNAL GRID-No.2 INPUT®. . . . . . . . 7. max.
PLATE DISSIPATION®. . . . . . . . ... .. "'

Typical CCS Push-Pull Operation:
Values are for 2 tubes

volts
volts

ma
watts
watts

DC Plate Voltage. . . . . . . . ... ... 650 850 volts
OC Grid-No.2 Voltage® . . . . . . .. ... 300 300 volts
OC Grid-No.1 Voltage fromfixed-bias source. -15 -15 volts
Peak AF Grid-No.l-to-Grid-No.1 Voltage® . . 30 30 volts
Zero-Signal OC Plate Current. . . . . . . . 80 80 ma
Max.-Signal OC Plate Current. . . . . . . . 200 200 ma
Zero-Signal DC Grid-No.2 Current. . . . . . 0 0 ma
Max.-Signal OC Grid-No.2 Current. . . . . . 20 20 ma
Effective Load Resistance (Plateto plate). . 4330 7000 ohms
Max.-Signal Driving Power (Approx.) . . . . 0 0 watts
Max.-Signal Power Output (Approx.}. . . . . 50 80 watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance under any condition:”

For fixed-bias operation. . . . . . . . 30000 max.  ohms

For cathode-bias operation. . . . . . . Not recommended

AF POWER AMPLIFIER & MODULATOR — Class ABz"
Maximum CCS® Ratings, Absolute-Naximum Values:
OC PLATE VOLTAGE. . . « . . . . . . . ... 1000 max. volts
OC GRID-No.2 VOLTAGE. . . . . . . .. ... 300 max. volts
MAX.-SIGNAL DC PLATE CURRENT® . . . . . . . 180 max. ma
MAX.-SIGNAL DC GRID-No.1 CURRENT® . . . . . 30 max. ma
MAX.-SIGNAL PLATE INPUT®. . . . . . . . .. 180 max. watts
MAX.-SIGNAL GRID-No.2 INPUT®. . . . . . . . 7.max. watts
PLATE DISSIPATION®. . . . . .. ... ... U
Typical CCS Push-Pull Operation:
Values are for 2 tubes

OC Plate Voltage. . . . . . . .. .. ... 650 850 volts
OC Grid-No.2 Voltage® . . . . . ... .. . 300 300 volts
DC Grid-No.1 Voltage from fixed-bias source. -15 =15 volts
Peak AF Grid-No.l-to-Grid-No.1 Voltage. . . 46 46 volts
Zero-Signal OC Plate Current. . . . . . . . 80 80 ma
Max.-Signal OC Plate Current. . . . . . . . 355 355 ma
Zero-Signal OC Grid-No.2 Current. . . . . . 0 0 ma

RADIO CORPORATION OF AMERICA
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Max.-Signal DC Grid-No.2 Current. . . . . . 25 25 ma
Max.-Signal DC Grid-No.1 Current. . . . . . 15 15 ma
Effective LoadResistance (Plateto nlate) . . 2450 3960 ohms
Max.-Signal Driving Power (Approx.)t. . . . 0.3 0.3 watt
Max.-Signal Power Output (Acorox.). . . . . 85 140 watts

LINEAR RF POWER AMPLIFIER
Single-Sideband Suppressed-Carrier Service
Maximum cesé Ratings, Absolute-Naximum Values:
Up to 1215 Kec

DC PLATE VOLTAGE. . . . . . . . . .« . . . 1000 max. volts
DC GRID-No.2 VOLTAGE. . . . . . . . . .. 300 max. volts
MAX.~SIGNAL DC PLATE CURRENT. . . . . . . 180 max. ma
MAX.~SIGNAL DC GRID-No.1 CURRENT. . . . . 30 max. ma
MAX.-SIGNAL PLATE INPUT . . . . . . . .. 180 max. watts
MAX.~SIGNAL GRID-No.2 INPUT . . . . . . . 7 max. watts
PLATE DISSIPATION . . . . . . . . . ... &

Typical CCS Class AB| "Single-Tone" Operation:

Up to 6o Mc

OC Plate Voltage. . . . . . . . . . . ... 650 850 volts
DC Grid-No.2 Voltage® . . . . . . . .. .. 300 300 volts
OC Grid-No.1 Voltage. . . . . . . . . « . . -15 -15 volts
Zero-Signal DC Plate Current. . . . . . . . 40 40 ma
Zerc-Signal OC Grid-No.2 Current. . . . . . 0 0 ma
Effective RF Load Resistance. . . . . . . . 2165 3500 ohms
Max.-Signal OC Piate Current. . . . . . . . 100 100 ma
Max.-Signal DC Grid-No.2 Current. . . . . . 10 10 ma
Max.-Signal DC Grid-No.l Current. . . . . . 0 0 ma
Max.-Signal Peak RF Grid-No.l Voltage . . . 15 15 volts
Max.-Signal Driving Power (Approx.} . . . . 0 0 watts
Max.-Signal Power Qutput (Approx.). . . . . 25 40 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under any condition:
Fer fixed-bias operation. . . . . . . . . 30000 max. ohms
For cathode-bias operation. . . . . . . . Not recommended

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for use
with amaximum modulation factor of 1

Max imum CCS‘ Ratings, Absolute-Noximum Values:
Up to 1215 Ne

DC PLATE VOLTAGE. . . . . . . . . . . . . 800 max. volts
DC GRID-No.2 VOLTAGE. . . . . . . . . .. 300 max. volts
DC GRID-No.1 VOLTAGE. . . . . . . . . .. -100 max. volts
OC PLATE CURRENT. . . . . . . « o . « . . 150 max. ma
OC GRID-No.1 CURRENT. . . . . . . . . .. 30 max. ma
PLATE INPUT . . . . . v . o v v o v v W 120 max. watts
GRID-No.2 INPUT . . . . . . o v v v v . 4.6, max. watts
PLATE DISSIPATION « v v v v v v v v v o *

Electron Tube Division Harrison, N. ). 1-61
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Typical CCS Operation:

At 400 Hc

DC Plate Voltage. . . . . . . . . . . .. .. 400 700 volts .
DC Grid-No.2 Voltaged . . . . . ... ... . 200 250 volts
DC Grid-No.1 Voltage® . . . . . . . ... .. =20 -50 volts
DC Plate Current. . . . . . . . . . .. . 100 130 ma
DC Grid-No.2 Current. . . . . . . . . . ... 5 10 ma
OC Grid-No.1 Current. . . . . . . . ... 5 10 ma
Driver Power Output (Approx.)®. . . 2 3 watts
Useful Power Outnut (Aporox.) . . . . . . .. 16 45 watts .
Maximum Circuit Values:
Grid-No.1-Circuit Resistance under 0

any condition . . . . . . . .. 30000 max.  ohms

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphys4 .

and

RF POWER AMPLIFIER — Class C FM Telephony
Maximum CCS% Ratings, Absolute-Naximum Values:
Up to 1215 Hc

DC PLATE VOLTAGE. . . . . . . . .. 1000 max. volts
DC GRiD-No.2 VOLTAGE. . . . . . . . 300 max, volts
OC GRID-No.1 VOLTAGE. . . . . . . -100 max. volts
DC PLATE CURRENT. . . . . .. 180 max. ma
OC GRID-No.1 CURRENT. . . . . . . . . .. 30 max. ma
PLATE INPUT . . . . . . . ... .. 180 max. watts
GRID-No.2 INPUT . . . . . . . . .. ... 7 max. watts
PLATE DISSIPATION . . . . . . ... ... &
Typical CCS Operation:

At g00 Mc At 1215 Hc
DC Plate Voltage. . . . . . . . . 400 900 900 volts
DC Grid-No.2 Voltage®®. . . . . . 200 300 300 volts
OC Grid-No.1 Voltage**. . . . . . -35 -30 -22 volts
OC Plate Current. . . . . .. .. 150 170 170 ma ‘
DC Grid-No.2 Current. . . . . . . 5 1 1 ma
OC Grid-No.1 Current. . . . . . . 3 10 4 ma
Driver Power Output (Approx.}®. . 3 3 5 watts
Useful Power Output (Approx.) . . 23 80 40 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance under

any condition . . . . . . . . . .. ...

30000” max. ohms ‘

Because the cathode is subjected to consSiderable back bombardment as
the frequency is increased with resultant increase in temperature, the
heater voltage should be reduced depending on opera\ln? conditions and
frequency to prevent overhealing the cathode and resuliant short life.
Measured with special shield adapter.

For sockel 10 be used wilh Lhe 7844, consull manufaclurers such as
J-V-M Microwave Company. 9300 West 47th Street, Brookfield. 11Vinois;
E.F. Johnson Company, Waseca, Minnesota; and Collins Radio Company,
855 35th Street North, Cedar Rapids, lowa; andJettron Products, Route
10, Hanover, New Jersey.

Subscript 1 indicates that grid-No.1 current does not flow during any
part of the input cycle.

Electron Tube Division Harrison, N. J.
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4 » o

Continuous Commercial Service.
Averaged over any audio-frequency cycle of sine-wave form.

Maximym plate dissipation is a function of the maximum plate input,
efficiency of the class of service, and the effectiveness of the
cooling system. See Cooling, Conduction under General Data, and
also Cooling Considerations.

Preferably obtained from a fixed supply.

The driver stage should be capable of supplying the No.i grids of the
Class AB; stage with the specified driving voliage at low distortion.

The resistance introduced into the grid-No.1 circuit by the input
coupling shoulod be held to a low value. in no case shoulo it exceed
the specified maximum valye. Transformer- or impedance-coupling
devices are recommended.

Subscript 2 indicates that grid-No.1 current flows during some part
of the input cycle.

Driver stage should be capable of supplying the specified driving
power at low distortion to the No.1 grids of tre AB; stage. To
minimize distortion, the effective resistance per Prlu-No.l circult
of the AB, stage should be held at a low value. or this purpose.
the use o; transformer coupling is recommended.

*Single-Tone® operation refers to that class of amplifier service in
which the grid—No.1 inputl consists of a monofrequency rt signal having
constant amplitude. This signal is produced in a single-sideban
sup‘)resseu—carrler system when a single audio frequency of constant
amplitude is applied to the input of the system.

Obtained preferably from a separate source modulaied along wilh the
plate supply.

D obtained from grio-No.1 resistor or from a combination of grid-No.1
o resistor with either fixed supply or cathode resistor.
The driver stage is required to supply tube losses and rf-circuil
losses. 1t should be designed to provide an excess of power above
the indicated values to take care of variations in line voltage,
components, initial tube characteristics, and tube characteristics
0 during lite.
It this value is insufficient Lo provide adequate bias, the additional
required bias must be supplied by a cathode resistor or fixed supply.
AN Key—down conditions per tube without amplitude moduylation. Amplitude
modulation essentially neqa\ive may be used if the positive peak of
the audio frequency envelope does nol exceed 115 per cent of the
carrier conditions.
Obtained preferably from a fixed supply, or from the plate supply
voltage with a voltage divider.
Obtained from fixed supply. by grid-No.1 resistor, by cathode resistor,
or by combination methods.
. CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Min. Hax.
Heater Current. . . . . . . . . o db 1.84 2.26 amp

Direct Interelectrode Capacitances:

Grid No.l to plate. . . . . . -
Grid No.l to cathode & heater. 2 11.8 15.2 '
Plate tocathode &heater . . . . . 2 - 0.015 puf
Grid No.1 togrid No.2 . . . . .. 2 16.9 21 g
2
2

0.065  uf

Grid No.2 to plate. . . . . 4 5 it
Grid No.2 tocathode & heater . . . - 0.4 puf
-6.5 -15  volts

Grid-No.1 Voltage . . . . . . . .. 1.3
Grid-No.l Cutoff Voltage. . . . . . 1,4 - -30 volts
Grid-No.1 Current . . . . . .. .. 1,5 10 - ma
Reverse Grid-No.l Current . . . . . 1,3 - =20 pa
Grid-No.2 Current . . . . . .. .. 1,3 -8 +2 ma
Peak Emission Voltage . . . . . . . 1,6 - 400 volts
Interelectrode LeakageResistance. . 7 1 - megohm
Useful Power OQutput . . . . . . .. 8 80 - watts
RADIO CORPORATION OF AMERICA DATA 3
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Nole 1: With 6.3 volts ac or dc on healer.
Nole 2: Measured wilh special shield adapter.

Nole 3: Wilh dc plate vollage of 1000 volts, dc gric-No.2 voltage of
300 volls, and dc grid-No.1 voltage adjusled to give a dc plate
current of 115 ma.

Nole 4: Wilh oc plale voltage of 1000 volts, 6c grig-No.2 voltage of
250 volts, and dc grid—No.1 vollage adjusted Lo give a dc plale
current of 1 ma.

Nole 5. With plate and grid-No0.2 floaling and dc grid-No.1 vollage of
+2 volls.

Note 6: For conditions wilh: grid No.1, grid No.2, and plale tieg
together; and pulse-voltage sourceconnected between plate and
cathode. Pulse duration is 2 microseconds, pulse-repelition
frequency is 60 pps, and duty factor is 0.00012. The voltage-
puise amplitude iS adjusted until a peak cathode current of 10
amperes is obtained. After 1 minuyte atl this value, Lhe voitage-
pulse amplitude will not exceed 400 volts {peak).

Nole 7: under conditions with tube al 20° to 30° C for at least 30
minutes without any voltages applied to the Lube. The minimum
resisiance between any two adjacent electrodes as measured with
a 200-volt Me?ger-type ohmmeter having an internal impedance of
1 megohm, will be 1 megohm.

Note 8: In a single~tube, grid-~driven, coaxial-cavily class~C-amplifier
circuil at 400 Mc and for condilions with 5.7 volls ac or d¢c
on heater, dc plate voltage of 100 voits, dc grig-No.2 voliage
of 300 volis, grid-No.1 resislor adjuslable between 1000 and
10,000 ohms, dc plale current of 180 ma. maximum, dc grid—-No.1
current of 20 ma. maximum, and driver power outpul of 3 watls.

COOLING CONSIDERATIONS

The conduction-cooling system consists, in general, of a
constant-temperature device (heat sink) and suitable heat-
flow path (coupling) between the heat sink and tube. Careful
consideration should be given to the design of a heat—flow
path through a coupling device having low electrical conduc-~
tivity and high thermal conductivity.

The maximum plate dissipation may be calcuiated from the
equation:

(T2 =Ty

W = KA
L
where:
= maximum plate dissipation in watts
K = thermal conductivity.. of the coupling material
A = area measured at right angles to the direction of
the flow of heat in square inches
T,, T, = temperature in degrees Centigrade of planes or

surfaces under consideration

L = length of heat path in inches through coupiing
materiai to produce temperature gradient

“ Thermal) conductivity is defined as the time rate of transfer of heat
by conduction, through wunit thickness, across unil area for unit
difference of temperature. It is measured in watils per square inch
for a thickness of one inch and a difference of temperature of 10 C.

RADIO CORPORATION OF AMERICA
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CONOUCTION ;
CYLINDER — "}/

PLATE

PLATE
TERMINAL -
CONTACT — o & N 133\‘ T
SURFACE 5
Grip-Ne2 "OTE T & . 1.085" 1035
TERMINAL  NOTE 3~ ¢ 127 MIN £045
CONTACT SRS —{
SURFACE BAESMIN; 1207 140"
NOTE | 060" MIN-I; h MIN.  MIN "
099 735“MIN ?A?g
Tahass =
+_ MIN. 375
176" +024 e 095" +035" ‘
~026" 100 MIN/’ H MIN |
T = 0 Y 1
" u 4eo HEATER - CATHODE
025" GRID- N?I 054 _J \—TERMINAL
$.025" TERMINAL 260 MAX CONTACT SURFACE
CONTACT NOTE 3 NOTE |
SURFACE NOTE I
CON URFACE
STIPPLED REGION
D NOTE 3 NONEY
£33
CERAMIC 92CM-9218R4
NOTE 1: WITH THECYLINDRICAL SURFACES OF THE PLATE TERMI-

NAL, GRID-No.2 TERMINAL, GRID-No.| TERMINAL, HEATER-
CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND
FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN
SKETCH G;. THE TUBE IS PROPERLY SEATED N THE GAUGE WHEN
A 0.010"-THICKNESS GAUGE |/B" WIDE WILL NOT ENTER BETWEEN
THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF Hy.
THE GAUGE 1S PROVIDED WiTH ASLOT TO PERMIT MAKING MEASURE-
MENT OF SEATING OF HEATER-CATHODE TERMINAL ON BOTTOM OF
HOLE Hy.

NOTE 2: WITH THE TUBE SEATED IN GAUGE AND WITH THE CON-
DUCTION CYLINDER CLEAN, SMOOTH, AND FREE OF BURRS, THE
GAUGE RING WILL SLIP OVER CONDUCTION CYLINDER AS SHOWN IN
SKETCH G, .

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTQO THESE
ANNULAR VOLUMES.

Electron Tube Division Harrison, N. J. 1-61
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SKETCH G

GAUGE RING

002" MAX. CLLEARANCE

1//’"/;;;'-0"
w07 /¢n
100" %0007, _J .239’12001

002"
0707+.00"  92CM-10905

THE AXES OF THE CYLINDRICAL HOLES H; THROUGH Hg AND THE
AX1S OF POST P ARE COINCIDENT WITHIN 0.DOI".

THE AXES OF THE GAUGE-RING INSIDE DIAMETER AND GAUGE-RING
OUTSIDE DIAMETER ARE COINCIDENT WITHIN 0.001".

RADIO CORPORATION OF AMERICA @
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SUGGESTED MOUNTING ARRANGEMENT

’ & LAYOUT OF ASSOCIATED CONTACTS
e 1‘ _____ ‘!
1
| te—NOTE |
i i

1250”00 | YTTTTTTTTTT TS v 6
DiA. i H 8707
|-|55”!_00I” !L------n------ NOTES !..005”
DiA. i T o
‘ 9057001 i ; NOTES T
oa gz VYD ¥ 390,
650"2,001" ¢ NOTES 190" 005
oA 586 $.005

SEE DETAIL"A"—

H—.350"+.001"DIA.
060".001" |
1 290"s.001"

DiA.

060".001"— | e

.230"1.005" i
104",
. £.005
125°£ 00— * ba—
DIA. .,
DETAIL “A 92CM-10875
ROTE 1: IF A CLAMP IS USED, IT MUST BE ADJUSTABLE IN A

PLANE NORMAL TO THE MAJOR TUBE AXI1S TO COMPENSATE FOR
VAR AT IONS INCONCENTRICITY BETWEEN THE CONDUCTION CYLINDER
AND THE CONTACT TERMINALS.
ROTE 2: CONTACT RING No.97-252 OR FINGER STOCK No.97-380.
NOTE 3: CONTACT RING No.$7-253 ORFINGER STOCK No.97-380.
NOTE 4: CONTACT RING No.$7-254 ORFINGER STOCK No.97-380.
NOTE §: CONTACT RING No.97-255 ORFINGER STOCK No.97-380.
. NOTE 6: THE SPECIFIED CONTACT RING OF PREFORMED FIiNGER
STOZK AND FINGER STOCK No.97-3B80 PROVIDE ADEQUATE ELEC-
TRIZAL CONTACT, BUT THE FINGER STOCK No.97-380 1S LESS
SUSCEPTIBLE TO BREAKAGE THAN THE SPECIFIED CONTACT RING.
BOTH TYPES ARE MADE BY INSTRUMENTS SPECIALTIES COMPANY,
LITTLE FALLS, NEW JERSEY.

m RADIO CORPORATION OF AMERICA DATA 5
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TYPICAL PLATE CHARACTERISTICS

. E£=6.3 VOLTS
s T
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TYPICAL PERFORMANCE CHARACTERISTICS

In Class C Telegraphy or Class C FM
Telephony Amplifier Service ‘

| Ef=ADJUSTED TO SIMULATE NORMAL OPERATING j
| CONDITIONS OF HEATER IN UHF SERVICE
PLATE VOLTS =900

GRID-N22 VOLTS = 300

PLATE AMPERES=0.170

OVERALL EFFICIENCY = USEFUL POWER OUTPUT IN LOAD .

DIVIDED BY DC PLATE INPUT
POWER GAIN=USEFUL POWER OUTPUT IN LOAD
DIVIDED B8Y DRIVER POWER OUTPUT

I susssuasassdS0ES
o 200 400 600 800 1000 1200

1400 .
FREQUENCY —Mc

92CM-922

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @



7870

Beam Power Tube

. CERAMIC-METAL SEALS 52.5-WATTS CW [NPUT
"ONE-P|ECE" ELECTRODE DESIGN 27-WATTS CW OUTPUT AT 400 Mc
CONDUCTION COOLEC I5-WATTS CW OUTPUT AT 1200 Mc
COAXIAL-ELECTRODE STRUCTURE 3.2-WATTS CW QUTPUT AT 3000 Mc

UNIPOTENTIAL CATHODE

The 7870 is the same as the 7801 except for the following items:

. Heater, for Unipotential Cathode:
Voltage (AC or DC)a. . ... . . .6.3110% volts
Current at heater volts = 6 3 e e 1 amp

@ Because the cathode is subjected to considerable dack bombardment as
the frequency is increased with resultant increase in temperature, the
heater voltage should be reduced depending on operating conditions and
frequency to prevent overheating the cathode and resultant short life.

. CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Nin. Max.
Heater Current. . . 1 0.8 1.1 amp -

Direct Interelectrode Capacntances
Grid No.1l to plate. . . . -
Grid No.1 to cathode & heater . 2 8.5 10.3 i
Plate to cathode & heater . 2 - 0.004 g
Grid No.1 to grid No.2. . . . . . 2 14 20.6 e f
Grid No.2 to plate. . 2 2.1 2.5 et

2 -

0.025 puf

Grid No.2 to cathode & heater . 0.18 g
Grid-No.1 Voltage . . 1,3 -1 -10 volts
Grid-No.1 Cutoff Voltage .. 1,4 - =25 volts
Grid-No.2 Current . . R -3 2 ma
Positive Grid-No.1 Voltage 1,5 0 14 volts
Transconductance. 1,6 7500 - wumhos
Note 1: With 6.3 volts ac or dc on heater.

~

Note Measured with special shield adapter.
‘ Note 3: vutlh dc plate voltage of 750 volts, dc grid-No.2 voltage of 250
volts,

w

and dc grid-No.1 voltage ad;usted to give a d¢ plate
current of 35 ma.

Note #: With dc plate voltage of 750 volts, dc grid-No,2 voltage of
250 volts, and dc grid-Ho.1 voltage adjusted to give a dc plate
current of 1 ma.

Note 5: With dc plate voltage of 300 volts, dc grid-No.2 voltage of
250 volts, and dc grid-No.1 voltage of -100 volts. Rectangular
pulses, pulse duration of 4500 to 5000 microseconds and pulse-
repetition frequency of 10 to 12 pps. The positive-pulse grid-
Ho.1 voltage is adjusted to give a plate current of 300 ma. at
leading edge of pulse.

Note 6: With dc plate voltage of 300 voits, dc grid-No.2 vo)tage of 150
v?|;§, dc grid-No.1 voltage adjusted to give a dc plate current
o ma.

-—Indicates a change.
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7895

High-Mu Triode

NUVISTOR TYPE
For mustrial Applications
GENERAL DATA
Electrical:
Heater, for Unipotential Cathode:

Voitage (AC or DC). . . . . . . L. 6.3 + 10% volts

Current at 6.3 volts. . . . . . . .. 0.135 amp
Direct Interelectrode Capacitance

{Approx. }:

Grid to plate . . . . . . e 0.9 pf

Grid to cathode, shell, and heater. . 4.2 fmi

Plate to cathode, shell, and heater . 1.7 paf

Plate to cathode. . . . . . . . . . . 0.22 pgaf

Heater to cathode . . . . . . . . . . 1.3 i
Characteristics, Class A, Amplifier:
Plate Supply Voltage. . . . . . . . .. 110 volts
G~id Supply Voltage . . . . . . . . .. 0 volts
Cathode Resistor. . . . . . e 150 ohms
Amplification Factor. . . . . 5 0 0o o 64
Plate Resistance (Aporox.}. . . . . . . 6800 ohms
Transconductance. . . . . . . e 9400 umhos
Plate Current . . . . . e 7 ma
Grid Voltage (Approx.) for rlate

pwa=10 . . .. .. .. e e e e -4 volts
Mechanical:
Ooerating Position. . . . . . . . . . . . ... ... . . Any
Maximum Overall Length. . . . . . . . .. ... ... 0.800"
Maximum Seated Length . . . . . . . . .. .. ... . 0,625
Maxinum Diameter. . . . . . . . . . . . . . . . ... 0.,40"
Weight (Aprrox.). . . . . . O R R 0 V4
Envelope. . . . . . . . . . . . . . . . . ... . Metal Shell
Socket. . . .Cinch Mfg. Corp. No.133 65 10 001, or ecuivalent
Base. . . . . . . . . . .. Medium Ceramic-%Wafer Twelvar 5-Pin

(JEDEC No.E5-65)
B2sing Designation for BOTTOM VIEW, . . . . 1240

Pin 12 - Internal Con-

nection—
Do Not Use
Pin 2 -Plate
Pin 3 -Same as Pin 1
Pin 4 -Grid

Pin 5 -Same as Pin
Pin 6 - Same as Pin
7
8

e

Pin - Same as Pin
Pin - Cathode
Pin 9 -Same as Pin 1
Pin 10 - Heater

Pin 12 -Heater
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INDUSTRIAL SERVICE
Maximum Ratings, Absolute-Naximum Values:

For operation at any altitude

PLATE SUPPLY VOLTAGE. . . . . . . . . ... 330 max.
PLATE VOLTAGE . . . . . . . .. . ... .. 110 max.
GRID VOLTAGF:

Negative-bias value . . . . . . . .. .. 55 max.

Peak-positive value . . . . . . . .. - 2 max.
GRID CURRENT, . . . . . . . .. ... ... 2 max.
PLATE CURRENT . . . . . . . . . . ... .. 20 max,
CATHODE CURRENT . . . ., . . . . . . 5o o o 15 max.
PLATE DISSIPATION |, . ., . . . . . . 1 max.

PEAK HEATER-CATHODE VOLTAGF :
Heater negative with respect tocathode. . 100 max.
Heater positive with respect tocathode. . 100 max.

Maximum Circuit Values:

Grid-Circuit Resistance:®
For fixed-bias operation, . . . . . . . . 0.5 max,
For cathode-bias operation. . . . . . . . 1 max,

B pin is cut off close to ceramic wafer.
For operation at metal-shell temperatures up to 150° C.

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note  MKin. Nax.

Heater Current. . ., ., . . o o o 1 0.125 0.145 amp
Direct Interelectrode
Capacitances:

Grid toplate . . . . . . . . 2 0.8 1
Grid to cathode, shell, and
heater. . . . . . . . . .. 2 3.4 5
Plate to cathode, shell, and
heater. . . . . . .. P 2 1.3 2.1
Heater to cathode . . . . . . 2 1 1.6
Plate to cathode. . . . . . . 2 0.16 0.28
Plate Current (1) . . . . . . . 1,3 5.5 8.8
Plate Current (2) . . . . . . . 1,4 - 50
Transconductance (1). . . . . . 1,3 7900 10900
Transconductance (2). . . . . . 3,5 6900 -

Transconductance Change:
Difference between Trans-
conductance (1) and Trans-
conductance (2}, expressed
in per cent of Transconduc-

tance (1) . . . . .. . .. o - - 15 %
Reverse Grid Current. . . . . . 1,6 - 0.1 na
AmpTification Factor. . . . 1,3 54 74

Heater-Cathode Leakage Current:
Heater negative with

respect to cathode. . . . . 1,7 - 5)
Heater positive with
respect to cathode. . . . . 1,7 - 5 ua

RADIO CORPORATION OF AMERICA
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Leakage Resistance:
Between grid and all other

electrodes tied together . . . . 1,8 1000 - megohms
Between plate and all other
electrodes tied together . . . . 1,9 1060 - wmegohms

Note 1: With 6,3 volts ac or dc on heater
Note 2: Measured in accordance with Eia Standard RS-191-4,

Note 3: With dc plate supply volts = 110, cathode resistor = 150 ohms
and cathode-bypass capacitor = 100C nf.

Note u: With dc plate volts = 110, dc grid volts = =5, and metal shell
connected to ground,

Note §: With §.7 volts ac or dc on heater.

Note 6: With dc plate volts = 150, grid supply velts = -1.7, grid
resistor = 0.5 megohm, and metal srell connected to ground

Note 7: With 100 volts dc applied between keater and cathode.

Note 8: With grid 100 volts negativewith respect to all other electrodes

tied together,

Note 9: wn.hplate 300 voltsnegative with respect 1o all other electrodes
tied together.

SPECIAL RATINGS & PERFORMANCE DATA

Shock Rating:

Impact #Acceleration. . . . . . . . .. . . 1000 max. g

This test is performed on a sample lot of tubes from each
producticn run to determine ability of tube to withstand the
specified impact acceleration. Tubes are held rigid in four
different positions in a Navy Type, High-impact (flyweight)
Sbock Machine and are subjected to 20 blows at the specified
maximum impact acceleration. At the end of this test, tubes
are criticized for change in transconductance, reverse grid
cuyrrent, and heater~cathode leakage current, and are then
subjected to the vVariable-Frequency Vibration Test described
below,

Fatigue Rating:
Vibrational Acceleration . . . . . . . . . 2.5 max. g
This test is performed on a sample lot of tubes to
determine ability of tube to withstand the specified vibrational
acceleration. Tubes are rigidly mounted, supplied with normal
heater voltage only, and subjected for 48 hours to 2.5-g
vibrational acceleration at 60 cycles per second in a direction
perpendicular to the longitudinal axis of the tube. At the
endof this test, tubes are criticized for the same character-
istics and end-point values as in the Shock Rating Test
described above.

Yariable-Frequency Vibration Performance:

This test is performed on a sample lot of tubes from each
production run, The tube is operated under the conditions
specified in CHARACTER!ISTtCS RANGE VALUES for Transconductance
(1) with the addition of a plate~load resistor of 2000 ohms
During operation, tube is vibrated inadirection perpendicular
to the longitudinal axis of the tube through the frequency
range from 50 to 15,000 cycles per second under the following
conditions: a sweep rate of one octave per 30 seconds from

RADIO CORPORATION OF AMERICA DATA 2
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50 to 3000 cps, a 7-second sweep from 3000 to 15,000 cps,
and a constant vibrational acceleration of | g. During the
test, tube must not show an rms output voltage in excess
of: (1} 35 millivolts from 50 to 3000 cps, (2) 60 millivoits
from 3000 to 6000 cps, and (3) 500 millivolts from 6000
to 15,000 cps.

Low-Pressure Yoltage-Breakdown Test:
This test is performed on a sample lot of tubes from each

production run. In this test, tubes are operated with 240
rms volts applied between plate and all other electrodes and
will not break down or show evidence of corona when subjected

to air pressures equivalent to altitudes of up to 100,000 feet.

Heater Cycling:

Cycles of Intermittent Operation . . . . . 2000 min. cycles

This test is performed on a sample lot of tubes from each
production run under the following conditions: heater volts
= 7.5 cycled one minute on and two minutes off; heater 100
volts negativewith respect to cathode; grid, ptate, and metal
shell connected toground. At the end of this test, tubes are
tested for open heaters, heater-cathode shorts, and heater-—
cathode leakage current.

Shorts and Continuity:

This test is performed on a sample Jot of tubes from each
production run. Tubes are subjected to the Thyratron-Type
Shorts Test described in MIL-E-1D, Amendment 2, paragraph
4.7.7, except that tapping is done by hand with a soft rubber
tapper®. See accompanying Shorts-Test Acceptance-Limits curve.
Tubes arecriticized forpermanent or temporary shorts and open
circuits.

Early-Hour Stability Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure that tubes are properly stabilized.
tn this test, tubes are operated for 20 hours at maximum-
rated plate dissipation. After 2 hours of operation and
again after 20 hours of operation, tubes are checked for
transconductance under the conditions specified in CHARACTER~
ISTICS RANGE VALUES for Transconductance (I). A tube is
rejected if its transconductance after two or 20 hours of
operation has changed more than |0 per cent from the O-hour
valuye.

100-Hour Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure a low percentage of early-hour
inoperatives. Tubes are operated for 100 hours at maximum—
rated plate dissipation, and then subjected to the Shorts and
Continuity test previously described. Tubes must show a value
not less than 6200 micromhos for Transconductance (1), and a
value not greater than 0.2 microamperes for reverse grid current
under conditions specified in CHARACTERISTICS RANGE VALUES

Electron Tube Division Harrison, N. J.
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1000-Hour Conduction Life Performance:

Tris test is performed on a sample lot of tubes from each
production run to insure high quality of the individual tube
and guard against epidemic failures due to excessive changes
in any of the characteristics indicated below. In this test,
tubes a-e operated for 1000 hours at maximum-rated plate
dissipation, and then criticized for inoperatives, reverse
grid e«urrent, heater-cathode leakage current, and leakage
resistance. In addition, the average change in transconductance
of the lot from the O-hour value for Transconductance (1)
specified in CHARACTERISTICS RANGE VALUES, must not exceed
15 per cent at 500 hours, and 20 per cent at 1000 hours.

1000-Hour Standby Life Performance:

Ttis test is performed on a sample lot of tubes from each
production run. The tubes are operated for 1000 hours with only
normal heater voltage applied. Tubesarecriticized for inter~
electrode leakage, reverse grid current, change in trans-—
conductance of individual tubes from values at O-hours and
cathoge interface resistance greater than 25 ohms. Interface
resistance is measured by Method B of ASTM specification
F300-57T.

€ specifications for tapper supplied on request.

SHORTS-TEST ACCEPTANCE LIMITS
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€. 400" MAX, DIA.
.200” MIN.
DIA, FLLAT r'
( T
METAL
SHELL )]
.625"
MAX.
BASE
JEDEC N2E5-65 ) .800"
N R MAX,
ZONE ‘A’
i (NOTE 2)
E—
-100” MiN. i
130" MAX. 190"

5 PINS
.016”£.001" DIA. CERAMIC

LARGE ___
LUG

®=PIN CUT OFF

92C5-10970
NOTE I: MAXIMUM QUTSIDE DIAMETER OF 0.440" IS PERMITTED
ALONG 0. 190" LUG LENGTH.
NOTE 2:

SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE "A"
BETWEEN BROKEN LINES.

Electron Tube Division Harrison, N. J.
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AVERAGE PLATE CHARACTERISTICS

E46.3 VOLTS |

PLATE VOLTS

92CM—10965
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7898

High-Mu Twin Triode

9-PIN MINIATURE TYPE
For Use in Mobile~Communications Equipment

Operating fro_m G_—Cell Storage-Battery Systems

GENERAL DATA
Electrical:

Heater Characteristics and Ratings (Absolute-Haximum Values):

Voltage (AC or DC)2.

Current at heater volts B 13 5 .

Peak heater—cathode voltaqe (Each unit):
Heater negative with

13.5+1.5 volts
0.150 amn

respect to cathode . . . . . . . . . 100 max. volts
Heater positive with
respect to cathode . . . . . . 100 max. volts
Direct interelectrode Capacitances (/\DDFO‘( ):
Without With
External External
Shield Shield®
Grid-Drive Operation:
Grid to nlate (Each unit}). . 1.6 1.6 puf
Grid to cathode and heater
{Each unit). . . 2.5 2.5 pf
Plate to cathode and heater
{Unit No.1). . . . . . .. 0.45 1.2 puf
Plate to cathode and heater
(Unit No.2). . . . . . .. 0.38 1.3 pf
Cathode-Drive Operation:
Cathode to nlate
(Unit No.1). . . . . . .. 0.2 0.184 uuf
Cathode to plate
{Unit No.2). . . . . . .. 0.24 0.24 uuf
Cathode to grid and heater
{Each unit). . . . . . .. 5 5d e
. Plate to arid and heater .
{Unit No.1). . . o L L 1.9 2.74 upf
Plate to grid and heater
(Unit No.2). . . . . . .. 1.8 2.7d wuf
Heatar to cathode
(Bacn wnit). . . . . .. . 2.8 2.8¢ g
Plate to plate . . . . . e 0.24 - puf
. Characteristics, Class AI Amplifier (Each Unit}):
Heater Voltage . . . . . . . . . .. .. 13.5 volts
Plate Supply Voltage . . . . . . R 250 volts
Cathode Resistor . . . . . . . . . .. ... 200 ohms
Amplification Factor . . . e e e . 60
Plate Resistance (Approx. ) e e e 10900 ohmg
Transconductance . . . . . . . . . b o 5500 pmhos
Plate Current. . . . . . . . . ... .. .. 10 ma
Grid Voltage (Approx.) for plate pa =10 . | -12 volts
RADIO CORPORATION OF AMERICA DATA |
Electron Tube Division Harrison, N. J. 5-62
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Mechanical:

Operating Position . . . . . . . . ., .. . JAny
Type of Cathodes . . . . . . .. .. .. Coated Unlnotentlal
Maximum Overall Length . . . . . . . . . . . . ... 2-3/16"
Maximum Seated Length. . . ... 1-15/16"
Length, Base Seal to Bulb Ton (Excludmg tlp) 1-9/16" +3/32"
Diameter . . . . .. . 0.750" to 0.875"
Dimensional Outl ne. . . . . . .. ... .See General Section
Bulb . . . . . . .. .. T6-1/2

Base . . . T Small Button \loval 9 Pm (JEDEC No. E9 1)
Basing Deannatlon for BOTTOM VIEW . .

Pin 1 -Plate of Pin 6 - Plate of

Unit No.2 Unit No.1
Pin 2 -Grid of Pin 7-Grid of

Unit No.2 Unit No.1
Pin 3 -Cathode of Pin 8 - Cathode of

Unit No.2 Unit No.1

Pin 4 -Heater
Pin 5 -Heater

Pin 9 -Do Not Use

AMPLIFIER — Class A|
Values are for Each Unit

Maximum Ratings, Absolute-Maximum Values:

PLATE VOLTAGE. . . . . . . . . . .. ... 330max. volts
GRID VOLTAGE:

Negative-bias value. . . . . . . . . .. 55 max. volts

Positive-bias value. . . . . . . .. .. 0 max. wvolts
PLATE DISSIPATION. . . . c e v e .o . 2.75 max.  watts
BULB TEMPERATURE (At hottest

point on bulb surface} . . . . . .. .. 180 max. oc

Maximum Circuit Values:

Grid-Circuit Resistance:
For fixed-bias operation . . . . . . . . 0.25 max. megohm
For cathode-bias operation . . . . . . . 1 max. megohm

2 weater will withstand momentary excursions from 11.0 1o 16.0 volts.

With external shield JEDEC NO,315 connecled to cathode of unit under
test except as noted.

With external shield JEDEC NO.315 connected to ground.
With external shield JEDEC No.315 connected to gridofunit under test,

SPECIAL RATINGS AND PERFORMANCE DATA

Heater-Cycling:

Cycles of Intermittent Operation . . . . . 1160 min. cycles
This test is performed on a sample lot of tubes from each

production rununder the following conditions: Heater voits =

19.5 cycled one minute on and two minutes off; heater (35

volts negative with respect to cathode; all other elements

RADIO CORPORATION OF AMERICA @
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7898

connected toground. At the end of this test, tubes are tested
for heater-cathode shorts and open circuits.

Low-Frequency Vibration Performance:

This test is performed on a sample lot of tubes from each
production rununder the following conditions: Units connected
in paralle!, heater volts = 13.5, plate-supply volts = 250,
grid voits = -3, ptate loadresistor (ohms) = 2000, and vibra-
tional acceleration = 2.5 g at 25 cps. |In this test, the rms
output voltage must not exceed 150 millivolts.

500-Hour Intermittent Life Performance:

This test is performed on a sample !ot of tubes from each
production run to insure high quality of the individual tube
and to guard against epidemic failures. Life testing is
conducted under the following conditions: Heater volts = 15.0
and maximum-rated plate dissipation.

RADIO CORPORATION OF AMERICA DATA 2
Electron Tube Division Harrison, N. ). 5-62



7898

T T
PR

| E4=13.:5 vours FHTHTHTHITTHTFT
et s isens T
BRI

AVERAGE PLATE CHARACTERISTICS

PLATE VOLTS

300

PLATE MILLIAMPERES

92CM~11487

RADIO CORPORATION Of AMERICA
Harrison, N. J.

Electron Tube Division



29-6 °f N ‘Uosiey UOISIMG QR U0J}Y3Y3
¢ viva VOI43INY 40 NOILVHO4HOO Olavy

98¥II-NI26
. SIHIJAVITIN 3Lvd o
1
of T H+ 1 9
+1
000¢ It B 10001
14
M 00001 ' < -t 0002
> , f - -
— x
m -1 f >
bl 1 v 1 A
m ” Pa)
[ T o)
g : 8
2 000s! 1000€ §
2 1 ]
f I I 3
z
S o]
° T 5 . m
i 7! I ~
© oooat as! \ 8
z 00002 , 1 1 i 000y m_\
| EEREREEEREN N/ AR z
Tt o
i b
I I 2
BT / N1 I
00052~ ~+{ooos O
7
A a8
e . . R
- \ - 0009
> s2 : 000L
oz
& © I T
35 - -
o2z {
D0 =
—> |
xr3d =TT I T
=3 ! i
z . . T
sz 052=S170A 31vd|
e = I S170A 6113

SOUSRIALVIVHD IOVIIAY

868/






8032

Beam Power Tube

. 90 WATTS CW INPUT (I1CAS) UP TO 60 Mc
60 WATTS CW INPUT (1CAS) UP TO I75Mc
GENERAL DATA
Electrical:
Heater, for Unipotential Cathode:

Voltage (ACorOC)® . . . . . . . ... 13.5 volts
‘ Current at heater volts = 13.5. . . . . 0.585 amp
Mirimum heating time. . . . . . . . . . 60 sec
Transconductance, for plate volts =
200, grid-No.2 volts = 200, and
platema. = 100 . . . . . . . . . . .. 7000 umhos
Mu-Factor, Grid No.2 to Grid No.1
for plate volts = 200, grid-No.2
volts = 200 and plate ma. = 100 . . . . 4.5
. Direct Interelectrode Capacitances:®
Grid No.1 to plate. . . . . . . . ... 0.24 max. pf
Grid No.1 to cathode & grid No.3
& internal shield, grid No.2,
base sleeve, and heater . . . . . . . 13.0 pf
Plate to cathode & grid No.3
& internal shield, grid No.2,
base sleeve, and heater . . . . . . . 8.5 pf
Mechanical:
Operating Position. . . . . . . . . . . . .. . ... Any
Maximum Overall Length. . . . . . . . . . . .. .. 3-13/16"
Seated Length . . . . . . . . . . ... ... 3-1/8" ¢ 1/8"
Maximum Diameter. . . . . . . . . . . .. e ..o 1-21/32"
Weight (Approx.). . . . . . . . o o .o 2.3 oz
Bulb. . . . . . e e e e e e e e e Ti2
CAP & v v e e e e e e e e e Small (JEDEC No.Ci-1}
Base. . . . . . .. Small-Wafer Octal 8-Pin with "770" Sleeve
(JEDEC Group 1, No.B8-150)
. Basing Designation for BOTTOM VIEW. . . . . . . . .. . 7CK
Pin 1 - Cathode, Pin 5-Grid No.1
Grid No.3, Pin 6 - Same as
Internal Pin 1
Shield Pin 7 - Heater
Pin 2 -Heater Pin 8 - Base
Pin 3-Grid No.2 Sleeve
‘ Pin 4 - Same as P Cap - Plate

Pin 1

@ RADIO CORPORATION OF AMERICA
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AF POWER AMPLIFIER & MODULATOR — Class A8 €

Maximum Ratings, Absolute-Maximum Values:

ces?
DC PLATE VOLTAGE . . . . . . . . 600 max.
DC GRID-No.2 VOLTAGE . . . . . . 250 max.
MAX.-SIGNAL DC PLATE CURRENTT . . 125 max.
MAX.-SIGNAL PLATE INPUTT. . . . . 60 max.
MAX.-SIGNAL GRID-No. 2 INPUTF. . . 3 max.
PLATE DISSIPATIONT . . . . . . . 20 max.
PEAK HEATER-CATHODE VOLTAGE :
Heater negative with
respect to cathode . . . . . 135 max.
Heater positive with
respect to cathode . . . . . 135 max.
BULB TEMPERATURE (At hottest
point onbulb surface). . . . . 220 max.

Typical CCS Push-Pull Operation:
Values are for 2 tubes

DC Plate Voltage . . . . . . .. .. 400
DC Grid-No.2 Voltaged. . . . . . . . 190
DC Grid-No.1 Voltage:

With fixed-bias source . . . . . . -40
Peak AF Grid-No.l-to-

Grid-No.1 Voltageh . . . . . . .. 80
Zero-Signal DC Plate Current . . . . 63
Max.-Signal DC Plate Current . . . . 228

Zero-Signal DC Grid-No.2 Current . . 2.5
Max.-Signal DC Grid-No.2 Current . . 25
Effective Load Resistance

(Plate to plate) . . . . . . . .. 4000
Max.-Signal Driving
Power (Approx.). . . . . . . ... 0

Max.-Signal Power Qutput (Approx.) . 55

Typical ICAS Push-Pull Operation:
Values are for 2 tubes

DC Plate Voltage . . . . . . . . . . ...
DC Grid-No.2 Voltage9. . . . . . . .. ..
DC Grid-No.1 Voltage:

From fixed-bias source . . . . . . . ..
Peak AF Grid-No.1l-to-

Grid-No.1 Voltage? . . . . . . .. ...
Zero-Signal DC Plate Current . . . . . . .
Max.-Signal DC Plate Current . . . . . . .
Zero-Signal DOC Grid-No.2 Current . . . . .
Max.-Signal DC Grid-No.2 Current . . . . .
Effective Load Resistance

(Plate to plate) . . . . . . . . . ...
Max.-Signal Driving Power (Approx.}. . . .
Max.-Signal Power Output (Approx.) . . . .

10A5°®
750 max.
250 max.
135 max.
85 max.
3 max.
25 max.
135 max.
135 max.
220 max.
500 600
185 180
-40 45
80 90
57 26
215 200
2 1
25 23
5500 7000
0 0
70 82
600 750
200 195
-50 -50
100 100
28 2
229 220
1 1
27 26
6000 8000
0 0
95 120

volts
volts

ma
watts
watts
watts

volts

volts

oc

voits
volts

volts
volts

ma
ma
ma

ohms

watts
watts

volts
volts

volts

volts
ma
ma
ma
ma

ohms
watts
watts
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Maximum Circuit Values (CCS or ICAS):

Grid-No.1-Circuit Resistance
Jnier any condition:J
With fixed bias . . . . . . . .. . ... 0.1 max. megohm
‘Nith cathode bias . . . . . . . . . . .. Not recommended

AF POWER AMPLIFIER & MODULATOR — Class AB
Triode Connection—Grid No.2 Connected to Plate

CcCS ICAS
Maximum Ratings, Absolute-Naximum Values:
DC PLATE VOLTAGE. . . . . . . . . 400 max. 400 max. volts
MAX. -SIGNAL DC PLATE CURRENTY . . 90 max. 90 max. ma
MAX.-SIGNAL PLATE INPUTF. . . . . 35 max. 35 max. watts
PLATE DISSIPATION. . . . . . .. 20 max. 25 max. watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode. . . . . . 135 max. 135 max. volts
Heater positive with
respect to cathode. . . . . . 135 max. 135 max. volts
BULB TEMPERATURE (At hottest
point onbulb surface) . . . . . 220 max. 220 max. oc

Typical Push-Pull Operation:

Values are for 2 tubes

DC Flate Voltage. . . . . . . . 250 400 400 volts
OC Grid-No.1 Voltage. . . . . . -50 -100 -100 volts
Peak AF Grid-No.1-to-

Grid-No.1 voltage". . . . . . 100 200 200 volts
Zerc-Signal OC Plate Current. . 120 40 40 ma
Max.-Signal DC Plate Current. . 125 100 100 ma
Effect ive Load Resistance

{Flate-to-plate). . . . . . . 5000 8000 8000 ohms
Max.—Signal Driving

Power (Approx.}) . . . . . . . 0 0 0 watts
Max.-Signal Power

OQutput (Approx.}. . . . . . . 10 22 22 watts

Maximum Circuit Values (CCS or ICAS):

Gric-No.1-Circuit Resistance
under any condition:J
With fixed bias . . . . . . . . ... .. 0.1 max. megohm
With cathode bias . . . . . . . .. . .. 0.5 max. megohm

AF POWER AMPLIFIER & MODULATOR — Class ABZ"
Maximum Ratings, Absolute-Naximum Values:

CcCs ICAS
DC FLATE VOLTAGE. . . . . . . .. 600 max. 750 max. volts
OC GRID-No.2 VOLTAGE. . . . . . . 250 max. 250 max. volts

@) RADIO CORPORATION OF AMERICA DATA 2
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cCcS
MAX.-SIGNAL OC PLATE CURRENTY . . 125 max.
MAX.-SIGNAL PLATE INPUTF. . . . . 62.5 max.
MAX.-SIGNAL GRID-No.2 INPUTF. . . 3 max.
PLATE OISSIPATIONT. . . . . . .. 20 max
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode. . . . . . 135 max.
Heater positive with
respect to cathode. . . . . . 135 max.
BULB TEMPERATURE (At hottest
point onbulb surface}) . . . . . 220 max.

Typical CCS Push-Pull Operation:
Values are for 2 tubes

OC Plate Voltage. . . . . . . .. .. 400
0C Grid-No.2 Voltaged . . . . . . . . 175
DOC Grid-No.1 Voltage:

From fixed-bias source. . . . . . . -41
Peak AF Grid-No.l-to-

Grid-No.1 Voltage . . . . . . . .. 95
Zero-Signal DC Plate Current. . . . . 33
Max.-Signal OC Plate Current. . . . . 232

Zero-Signal DC Grid-No.2 Current. . . 1.1
Max.-Signal DC Grid-No.2 Current. . . 18
Max.-Signal DC Grid-No.1 Current. . . 1.6
Effective Load Resistance

(Plate to plate). . . . . . . ... 3700
Max.-Signal Oriving Power (Approx.)®. 0.2
Max.-Signal Power Output (Approx.}. . 62

Typical 1CAS Push-Pull Operation:
Values are for 2 tubes

DC Plate Voltage. . . . . . . . . . . ...
OC Grid—No.2 Voltage9 . . . . . . .. . ..
0C Grid-No.1 Voltage:

From fixed-bias source. . . . . . . . ..
Peak AF Grid-No.l-to—Grid-No.1 Voltage. . .
Zero-Signal OC Plate Current. . . . . . . .
Max.-Signal DC Plate Current. . . . . . . .
Zero-Signal DC Grid-No.2 Current. . . . . .
Max.-Signal DC Grid-No.2 Current. . . . . .
Max.-Signal OC Grid-No.l Current. . . . . .
Effective Load Resistance (Plate to plate). .
Max.-Signal Oriving Power {Approx.)™. . . .
Max.-Signal Power Output (Approx.). . . . .

Maximum Circuit Values (CCS or ICAS):

Grid-No.1-Circuit Resistance:"
With fixed bias . . . . . . . . ... ..
With cathode bias . . . . . . . . .. ..

ICAS
135 max.
90 max.
3 max.
25 max.
135 max.
135 max.
220 max,
500 600
175 165
-44 44
102 97
27 22
242 207
0.7 0.6
18 17
1.9 1.1
4600 6800
0.3 0.2
83 90
600 750
190 165
-48 46
109 108
28 22
270 240

1.2 0
20 20
2 2.6
5000 7400
0.3 0.4
13 131
30000 max.

ma
watts
watts
watts

volts

volts

oc

volts
volts

volts

volts
ma

ma
ma
ma

ohms

watt
watts

volts

Not recommended
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PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for use with a maximum
modulation factor of 1 and at frequencies up to 6o Nc

ccs ICAS
Maximum Ratings, Absolute-Maximum Values:

For maximum plate voltage and maximum plate
input above 60 MNc., see Rating Chart |

DC PLATE VOLTAGE. . . . . . . . 480 max. 600 max. volts
DC GRID-No.2 VOLTAGE. . . . . . 250 max. 250 max. volts
OC GRID-No.1 VOLTAGE. . . . . . -150 max. -150 max. volts
DC PLATE CURRENT. . . . . . . . 117 max. 125 max. ma
DC GRID-No.1 CURRENT. . . . . . 3.5 max. 4 max. ma
PLATE INPUT . . . . . . . . .. 45 max. 67.5 max. watts
GRID-No.2 INPUT . . . . . . .. 2 max. 2 max. watts
PLATE DISSIPATION . . . . . . . 13.3 max. 16.7 max. watts

PEAK HEATER-CATHODE VOLTAGE:
Heeter negative with

respect to cathode. . . . . 135 max. 135 max. volts
Heater positive with
respect to cathode. . . . . 135 max. 135 max. volts

BULB TEMPERATURE (At hottest

point on bulb surface). . . . 220 max. 220 max. oc
Typical Operation:
OC Plate Voltage. . . . . . . 400 475 600  volts
DC Grid-No.2VoltageP. . . . . 150 135 150 volts

From a seriesresistorof. . 33000 51000 56000 ohms
DC Grid-No.1Voltage®. . . . . -87 =77 -87 volts

From a grid resistor of . . 27000 27000 27000 ohms
Peak RF Grid-No.1 Voltage o o 107 95 107 volts
DC Plate Current. . . - 112 9 112 ma
DC Grid-No.2 Current. . . . . 7.8 6.4 7.8 ma
DC Grid-No.1 Current

fApprox.) . . . . . . . .. 3.4 2.8 3.4 ma
Driving Power (Approx.} . . . 0.4 0.3 0.4 watt
Power Output (Approx.). . . . 32 34 52 watts
Maximum Circuit Yalues (CCS or ICAS):
Grid-No.1-Circuit Resistance® . . . . . . 30000 max. ohms

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy
and
RF POWER AMPLIFIER — Class CFM Telephony

ccs ICAS
Maximum Ratings, Absolute-Naximum Values:

At frequencies up to 6o Nc. For maximum plate voltage
and maximum plate input above 6o Nc, see Rating Chart II.

DC PLATE VOLTAGE. . . . . . . . 600 max. 750 max. volts
DC GRID-No.2 VOLTAGE. . . . . . 250 max. 250 max. volts
DC GRID-No.1 VOLTAGE. . . . . . -150 max. -150 max. volts
DC PLATE CURRENT. . . . . . . . 140 max. 150 max. ma

m RADIO CORPORATION OF AMERICA DATA 3
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ces 1C4S
DC GRID-No.1 CURRENT. . . . . . 3.5 max. 4 max. ma
PLATE INPUT . . . . .. . . . 67.5 max. 90 max. watts
GRID-No.2 INPUT . . . . . . . . 3 max. 3 max. watts
PLATE DISSIPATION . . . . 20 max. 25 max. watts
PEAK HEATER-CATHODE VOLTAGE
Heater negative with
respect to cathode. . . . . 135 max. 135 max. volts
Heater positive with
respect to cathode. . . . . 135 max. 135 max. volts
BULB TEMPERATURE (At hottest
point on bulb surface). . . . 220 max. 220 max. oC

Typical Operation:
As amplifier up to 6o ¥c
DC Plate Voltage. . . . . . 500 600 600 750 volts

DC Grid-No.2 Voltaget . . . 170 150 180 160 volts
Fromaseries resistorof . 36000 51000 43000 56000 ohms

DC Grid-No.1 Voltage* . . . -66 -58 =71 -62 volts

From a grid-No.1

resistor of . . . . . . 27000 20000 24000 20000 ohms
From a cathode
resistor of . . . . . . 470 470 430 470  ohms

Peak RF Grid-No.1 Voltage . 84 73 91 79 volts
DC Plate Current. . . . . . 135 112 150 120 ma
DC Grid-No.2 Current. . . . 9 9 10 11 ma
DC Grid-No.1 Current

(Approx.) . . . . . .. 2.5 2.8 2.8 3.1 ma
Driving Power (Approx. ) .. 0.2 0.2 0.3 0.2 watt
Power Qutput (Approx.). . . 48 52 66 70 watts

As amplifier at 175 Nc

DC Plate Voltage. . . . . . . . 320 400 volts
DC Grid-No.2 Voltaget . . . . . 180 190 volts

From a series resistor of . . 13000 20000 ohms
DC Grid-No.1 Voltage" . . . . . -51 -54 volts

From a grid resistor of . . . 27000 24000 ohms

From a cathode resistorof . . 330 330 ohms
Peak RF Grid-No.1 Voltage . . . 64 68 volts
DC Plate Current. . . . . . . . 140 150 ma
DC Grid-No.2 Current. . . . . . 10 10.4 ma
DC Grid-No.1 Current {Aporox.). 2 2.2 ma
Driving Power (Approx.) . . . . 3 3 watts
Power Qutout (Approx.). . . . . 25 35 watts
Maximum Circuit Values (CCS or ICAS):
Grid-No.1-Circuit Resistance® . . . . . . 30000 max. ohms

2 Heater vollage fluctuations wil) cause variations in power output. The
8032 is designed to meel Lhe £1A Standard RS1624.

o o

With no external shiela.

Subscriol 1 indicates that grid-No.l current does not flow during any
oart of the input cycle.

continuous Commercial Service.
IntermiLtent Commercial ang amateur Service.

® o

RADIO CORPORATION OF AMERICA @
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f Averaged over any audio-frequency cycle or sine-wave form.

9 obtained preferaply from a separate scurce or from the olate voltage
supply with a voltage dividger,

b The driver stage should be capable of supplying the No.1 gridas of the
class AB, stage with the specified driving voltage at low distortion.

] The tyoe of inputl coupling network used should notl introduce toc much
renistance inthe grig-No.l circuit. Transformer or impedance coupling
devices are recommended.

k Suwscript 2 ingicates that grid-No.1 current flows during some part
of the 1nput cycle.

™ priver stage shoulo be capable of supplying the specified driving power
at low gistortion to the No.1 grids of the A8, stage.

™ 7o minimize gistortion, the effective resistance per grid-No.i circuit
of the aB; stage should be helg at a tow value. For Lhis pyrpose the
use cf transformer coupling is recommended. [n no case, however
shwuld the total dc grid-No.l1-circuit resistance exceed 30,000 ohms
when Lhe 8032 is operated at maximum ratings. Ffor operation at less
then maximum ratings, the dc grig-No.1-circuitl resistance may be as
high as 100,000 ohms.

P obtained preferably from a separate source modulated with the plate
supply, or from the modulated olate supply through a series resistor.

" obtained from grio-No.1 resistor or from a combination of grid-No.1
resistor with either fixes supply or cathoce resistor.

s

when grid No.1 is driven positive and the 8032 is operated al maximum
ratings, the to1al dc grid-No.1-circuitl resistance should not exceed
the specified value of 30,000 ohms, If this value is insufficient to
provide adequate bias., the additiona) required bias must be suoplied
by a cathode resistor or fixed supply. For operation at less than
maximym ratings, the dc grigd-No.1-circuil resistance may be as high
as 160,000 onhms,

Oblainea preferably from separate source, or from the plate-supply
voltage with avoltage divider, or through a series resistor. A series
grig-No.2 resistor should be used only when the 8032 is used in a
circuit which is not keyed. Grid-No.2 voltage must nol exceed 400
volls under key-up conditions

Y ootained from fixed supply, by grid-No.i resistor, by cathode resistor
or by combination methoos.

CHARACTERISTICS RANGE YALUES
Note Min. KNax.

Heater Current. . ., . . . . . . .. 1 0.550 0.620 amp
Direct Interelectrode Capacitances :
Grid No.1 to plate. . . . . . . . 2 - 0.24 pf

Grid No.1 to cathode & grid
No.3 & internal shield, grid
N¢.2, base sleeve, and heater . . 2 12.0  15.0 pf
PTate to cathode & grid
Ne.3 & internal shield, grid
No.2, base sleeve, and heater . . 2 7.3 9.5 pf
Plate Current . . . . . . . . ... 3 46 94 ma
Grid-No.2 Current . . . . . . ... 3 - 5.5 ma
Dynamic Grid-No.2 Current . . . . . 4 3 21 ma
Usetul Power Qutput . . . . . . . . 4 47 - watts

Note 1: With 13.5 volts ac on heater.
Note 2: With no external shield.

Note 3: With rated ac heater voltage. dc plate voltage of 300 volts, dc¢
grio-N?.Z voltage of 200 volts, and dc grid-No.1 voltage of
=33 volts.

Note 4: In a single-tube, self-excited oscillator circuit, and with
rated ac heater voltage, dc plate voltage of 600 volls, dc
rid-No.2 voltage of 180 volts, grid-No.t resistor of 30,000
10 per cent ohms, dc plate current of 100 to 112 ma., d¢
grig-No.1 current of 2 to 2.5 ma., and frequency of 15 Mc.

Ya2) RADIO CORPORATION OF AMERICA DATA 4
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MAXIMUM RATINGS vs OPERATING FREQUENCY

MAXIMUM PERMISSIBLE PERCENTAGE
OPERATING OF MAXIMUM RATED PLATE YOLTAGE & PLATE INPUT
FREQUENCY TELEPHONY TELEGRAPHY
e Class ¢ Class ¢
Plate-Modulated Unmodulated
Voltage Input Voitage Input
60 100 100 100 100
80 84 92 84 92
125 65 78 65 78
150 58 72 58 72
160 56 70 56 70
175 53 67 53 67

OPERATING CONSIDERATIONS

The maximum bulb temperature is a tube rating and is to
be observed inthe same manner as other ratings. The tempera-
ture may be measured with temperature-sensitive paint, such
as Tempilaq. The latter is made by the Tempil Corporation,
132 West 22nd Street, New York Ii, New York.

To insure adequate cooling, it isessential that free
circutation of air be provided around the tube. In most
cases, no additional air is required.

The plate shows no color when the B032 is operated at
full ratings under either CCS or 1CAS conditions.

Connections to the plate should be made with a fiexible
lead to prevent any strain on the seal at the cap.

post— I-E MAX—)'
DIA.

CAP ~—]
JEDEC Ne Cl=1

TI2 BULB — |

3l

38

+1" |3"

)
MAX

BASE
JEDEC GROUP |
Ne B8-i50 = H 1
157 MAX.

DIA. 92CS-9625R4

Electron Tube Division Harrison, N. J.
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RATING CHART |
Class C Telephony Service
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
Triode Connection
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Medium-Mu Triode

NUVISTOR TYPE
For Use with Low-Yoltage Power Supplies
in Industrw)ﬂpl ications
GENERAL DATA
Electrical:

Heater Characteristics and Ratings (Absolute-Naximum Values):
Voliage (AC or DC}. . . . 6.3+ 0.6 volts

Current at heater volts = 6.3 . . . . . . 0.135 amp
Peax heater-cathode voltage:
Heater negative with respect to cathode . 100 max. volts
Heater positivewith respect tocathode . 100 max. volts

Direct Interelectrode Capacitances (Approx.):

Grid to plate . . . . . . . .. ... .1 ppuf

Grid to cathode, shell, and heater. .. 4.0 uuf

Plate to cathode, shell, and heater . . . 1.7 uuf

Plate to cathode. . . . . e e e e e, 0.3 uuf

Heater to cathode . . . . . . . . .. .. 1.4 rmi
Characteristics, Class Ay Amplifier:
Plate Supply Voltage. . . . . . . . RN 24 volts
Grid Supply Voltage . . . . . . . . . . .. 0 volts
Cathode Resistor. . . . . . . . . ... .. 100 ohms
Amplification Factor. . . . . . . . .. .. 11.5
Plate Resistance (Approx.). . . . . . . . . 1650 ohms
Transconductance. . . . . . . . . . . . . . 7000 umhos
Plate Current . . . . . . .. ... ... . 85 ma
Grid Voltage (Approx.) for plate pa=50. . . -5 volts
Mechanical:
Operating Position. . . . . . . . . .. e e e e e o . Any
Type of Cathode . . . . . . . . . .. . . Coated Unipotential
Maximum Overall Length. . . . . . . . . . . . . .. . 0.800"
Maximum Seated Length . . . . . . . . . .. .. ... 0.625"
Maximum Diameter. . . . . 5 0o0o00o0o0aoooaaa OLUER
Weight {Approx.). . . . . . . .. ... e e o .. . 17215 02
Envelope. . . . . . . . . . . . .. .. ... Metal Shell MT4
Base. . . Medium Ceramic-Wafer Twelvar 5-Pin {JEDEC No.E5-65)

Basing Designation for BOTTOM VIEW. . . . . . . . . . 12AQ

Pin 12 -Do Not Use

Pin 2 -Plate

Pin 3 -Same as Pin 1

Pin ¢ -Grid

Pin 5 -Same as Pin 1

Pin 6 -Same as Pin 1

Pin 7 -Same as Pin 1

Pin 8 -Cathode

Pin 9 -Same as Pin 1

Pin 10 -Heater
Pin 12 -Heater

@ RADIO CORPORATION OF AMERICA DATAR)
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INDUSTRIAL SERVICE
Max imum Ratings, Absolute-Maximum Values:

For operation at any altitude .
PLATE VOLTAGF . . . . . . . . . . . . .. L max. volts

GRID VOLTAGE :

Negative-bias value . . . . . . . . .. 59 max. volts
Peak-positive value . . . . . . . . .. ? max. volts
GRID CURRENT. . . . . . . . . . . . . .. 2 max. ma
CATHODE CURRENT . . . . . . . . . . . . . 15 max. ma
PLATE DISSIPATION . . . . . . . . . . .. 0.45 max. walt .
Typical Operation:
Plate Supply Voltage. . . . . . . . . . 12 24 volts
Grid Supply Voltage . . . . . . . . .. 0] (;-.7 volts
Grid Resistor . . . s e e . . . .. . 33000 ohms
Amplification Factor © caaoaooo o 12.5 12 5
Plate Resistance (Approx.). . . . . . . 1%0 1560 ohms,
Transconductance. . . . . . . . . . . . 800G &000 pumhos ‘
Plate Current . . . . . . . . .« . . . . 5.8 1¢ ma

Max imum Circuit Values:

Grid-Circuit Resistance:®
For fixed-bias operation. . . . . . . . . 10 max. megohms
For cathode-bias operation. . . . . . . . 10 max. megohms

Pin is cut off to ceramic wafer.

For operation at metal-shell temperatures up to 150° ¢. for tempera-
tures above 1509 C, see accompanying Rating Chart.

o m

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Main. Max.

Heater Current. . . ©0oo0aaa i 0.125 0.145 amp
Direct Interelectrode
Capacitances:

Grid toplate . . . . . . ... 2 1.8 2.4 puf
Grid to cathode, shell,
_ and heater. . e e e 2 3.4 4.6 puf .
Plate to cathode shell,
and heater. 6 0oaaoaon & 1.4 2.0 i
Heater to cathode . . . . . . . 2 1.1 1.7 upf
Plate to cathode. 2 0.26 0.42 puf
Plate Current (1) 1,3 6.5 10.5 ma
Plate Current (2] .. 1,4 - 50 ©a
Transconductance (1). . . . . . . 1,3 6000 8000 pmhos .
Transconductance (2). 3,5 5200 - pmhos

Transconductance Change:
Difference between trans-
conductance (1) and trans-
conductance (2}, expressed
in per cent of transcon-
ductance (1). . . . . . . . . . - - 15 %.

Reverse Grid Current. . . . . . . 1, - 0.05 na

Amplification Factor. P

—
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Heater Cathode Leakage Current:
Heater negative with

respect to cathode. . . . . . 1,7 1 ua
Heater positive with
respect to cathode. . . . . . 1.7 - 1 ua

Leakage Resistance:
Between grid and all other
clectrodes tied together. . . 1,8 1000 - megohms
Between plate and all otner

electrodes tied together. 2.8 1000 - megobms

.

Note 1: With 6.3 volls ac or dc on healer.

Note 2: Measured in accordance with FIA Standard RS-191-4,

Note 3: with dc plate supply volts = 2, cathode resistor = 100 ohms,
'nd cathode-bypass ceépacitor = 1000 uf.

Note U: with dc plate velts = 24, dc grid volts = -10, and metal shell
conngcted to around.

w

Note 5: With 5.7 volts ac or dc¢ on he:ter.

Note 6: wilh dc plate volts = 40, grid supply volts = -2, grid resistor
= 1 megohm, and metal shell connected to ground.

Note 7: with 100 volts dc applied belween heater and cathode.

Note 8: Withgrid 100 volts negative with respect to al) other electrodes

tied “ogether,

Note 9: With plate 100 volts regativeaith respect loall other electrodes
tied together,

SPECIAL RATINGS & PERFORMANCE DATA
Shock Rating:

Impact Acceleration . . . . . . . . . . . . 1000 max. ]
This test is performed on a samole lot of tubes from each
production run to determine ability of tube to withstand the
specified impact acceleration. Tubes are held rigid in four
different positions in a Mavy Type, High-impact (flyweight}
Shack Machine and are subjected to 20 biows at the specified
maximum ‘mpact acceleration. At tre end of this test, tubes
are criticized for change in transconductance, reverse grid
current, and heater-cathode leakage current, and are then
subjected to the Variable-Frequency Test described below.

Fatigue Rating:
Vibrational Acceleration. . . . . . . . . . 2.5 max. g9

This test is performed on a samole lot of tubes to deter-
mine ability of tube to withstand the specified vibrational
acceleration. Tubes are rigidiy mounted, supplied with nomi-
nal heater voltage only, and subjected for 48 hours to 2.5-g
vibrational acceleration at 60 cycles per second in the X;
position. At the end of this test, tubes are criticized for
the same characteristics and end-point values as in the Shock
Rating Test described above.

Variable-Frequency Vibration Performance:

This test is performed on a sample lot of tubes from each
production run. The tube is operated under the conditions
specified in CHARACTERISTICS RANGE VALUES for Transconductance
(17 with the addition of a plate-load resistor of 2000 ohms.

RADIO CORPORATION OF AMERICA DATA 2
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During operation, tube is vibrated in the X; position through
the frequency range from 50 to 15,000 cycles per second under
the following conditions: a sweep rate of one octave per 30
seconds from 50 to 3000 cps, a 7-second sweep from 3000 to
15,000 cps, and a constant vibrational acceleration of 4 g.
During the test, tube must not show an output voltage across
the plate-load resistor in excess of: (1) 20 rms millivoits
from 50 to 3000 cps, (2} 50 peak millivolts from 3000 to 6000
cps, and (3} 500 peak millivolts from 6000 to 15,000 cps.

Low-Pressure Voltage-Breakdown Test:

This test is performed on a sample lot of tubes from each
production run., In this test, tubes are operated with 250
rms volts applied between plate and all other electrodes and
will not break or show evidence of corona when subjected to
air pressures equivalent to altitudes of up to 100,000 feet.

Heater Cycling:
Cycles of Intermittent Operation. . . . . . 2000 min. cycles

This test is performed on a sample lot of tubes from each
production run under the following conditions: heater voits
= 8.5 cycled one minute on and two minutes off; heater 180
volts negative with respect to cathode; grid, plate, and metal
shell connected toground. At the end of this test, tubes are
tested for open heaters and heater-cathode shorts.

Shorts and Continuity:

This test is performed on a sample 1ot of tubes from each
production run. Tubes are subjected to the Thyratron-Type
Shorts Test described in MIL-E-1D, Amendment 2, Paragraph
4.7.7, except that tapping is done by hand with a soft rubber
tapper®. See accompanyina Shorts-Test Acceptance-Limits
curve. Tubes are criticized for permanent or teroorary shorts
and open circuits.

Early-Hour Stability Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure that tubes are properly stabilized,.
In this test, tubes are operated for 20 hours at maximum-
rated plate dissipation. After 2 hours of operationand again
after 20 hours of operation, tubes are checked for transcon-
ductance under the conditions specified in CHARACTERISTICS
RANGE VALUES for Transconductance [i). A tube is rejected if
its transconductance after 2 or 20 hours of operation has
changed more than 10 per cent from the O-hour value.

100-Hour Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure a low percentage of early-hour in-
operatives. Tubes are operated for 100hours at maximum-rated
plate dissipation, dand then subjected to the Shorts and Con-
tinuity Test previously described. Tubes must then show a
transconductance of not fess than 5000 micromhos under the
conditions specified in CHARACTERISTICS RANGE VALUES for
Transconductance (11},

RADIO CORPORATION OF AMERICA
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1000-Hour Conduction Life Performance:

production run to insure high quality of the individual tube
and guard against epidemic failures due to excessive changes
in any of the characteristics indicated below. 1In this test,
tubes are operated for 1000 hours at maximum-rated plate
dissipationd, and then criticized for inoperatives, reverse
grid current, heater-cathode leakage current, and leakage
resistance. |In addition, ihe average change in transconduct-
ance of the lot from the O-hour valtue for Transconductance (1)
specified in CHARACTERISTICS RANGE VALUES, must not exceed 15
per cent at 500 hours, anJd 20 per cent at 1000 hours.

. This test is performed on a sample lot of tubes from each

1000-Hour Standby Life Performance:

This test is performed on a sample lot of tubes from each
production run. The tubes are operated for 1000 hours with
only heater voltage applied. Tubes are criticized for inter-

‘ electrode leakage, reverse grid current, change in transcon-
ductance of individual tubes from values at O-hours and

cathcde interface resistance greater than 25 ohms. |Interface
resistance is measured by Method B of ASTM specification
F300-57T.

@ Specifications for tapper supplied on request.
At metal-sheil temperature of 150° C.

/-\| RADIO CORPORATION OF AMERICA DATA 3
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le-.400" MA X, DIA,~»|
.200” MIN,
*] DIA, FLAT l“

MT4
ME TAL
SHELL
! "
625
MAX. ‘
BASE "
JEDEC N2ES-65 4 .800
@5 NV o NN o \\Qu— AN
- S
ZONE W'
(NOTE 2)

-100” MIN.
130" MAX.

L» 435" MAX. DIA.—>|
(NOTE 1)

CERAMIC

/ WAFER

5 PINS
016" £ .001" DIA.

LARGE _ _SMALL
LUG LuG
®=PIN CUT OFF
92CS-10970RI
NOTE |: MAXIMUM OUTSIDE DIAMETER OF 0.440" 1S PERMITTED

ALONG 0.190" LUG LENGTH.
NOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE "A"
BETWEEN BROKEN LINES.
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AVERAGE PLATE CHARACTERISTICS
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SHORTS-TEST ACCEPTANCE LIMITS
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Power Pentode

9-PIN MINIATURE TYPE

For Mobile-Communications Equipment Operating from 6-Cell
Storage-Battery Systems. Useful as a Class-C RF-Power-
Amplifier, Oscillator, and Frequency-Multiplier Tube up
to W0 Mc, and as a Modulator and AF-Power-Amplifier Tube.

GENERAL DATA
Electrical:

Heater Characteristics and P.atings (Absolute-Naximum Values):
Voltage (AC or OC)2 . C .. . . .. 13.5% 1.5 volts
Current at heater volts = 13.5. . . . . 0.275 amp
Peak heater-cathode voltage:

Heater negative with

respect to cathode. . . . . . . . . 120 max. volts
Heater positive with
respect to cathode. . . . . . 120 max. volts
Direct Interelectrode Capac:tances (Approx NS
Grid No.1 to plate. . . . . 0.063 uuf
Grid No.1 to all other electrodes
except plate. . . . . . . . .. ... 10.2 upf
Plate to all other electrodes
except grid No.1. . . . . . . . ... 285 upf
Characteristics, Class A Amplifier:
Heater Voltage. . . . . . . . . . . ... 13.5 volts
Plate Supply Voltage .......... . 250 volts
Grid dO.3 . . . . . . .. ... Connected to cathode at socket
Grid No.2 Supply Voltage. . . . . . . .. 150 volts
Cathode Resistor. . . . . . . . . .. C 120 ohms
Plate Resistance (Approx Yoo oo o 0.1 megohm
Transconductance. . . . . . . . . . . . . 11500 umhos
Plate Current . . . . . . . . e 19 ma
Grid-No.2 Current . . . . . . . . . ... 3.5 ma
Grid-ko.1 Voltage (Approx ) for
plate ga =20 . . . . . .. ... R -10 volts
Mechanical:
Operating Position. . . . . . . . . . .. . ... ... Any
Type of Cathode . . . « +« +« .+ .+ . ... Coated Unipotential
Maximum Overall Length .......... ... 2-3/18"
Maximum Seated Length . . . . . . . . . . . .. .. 1-15/16"
Length, Base Seat toBulb Top (Excludvng tip) . 1-9/16" +3/32"
Diamezer. . . . . . . e e e 0.750" to 0.875"
Dimensional Outline . . . . . . . .. . . See General Section
Bulb. . . . . b 0 0 oo 00 G0ac0o0 000600 o0k o T6-1/2
Base. . . . . ... .Small-Button Noval 9-Pin (JEDEC No.E9-1)

RADIO CORPORATION OF AMERICA DATA
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Pin 1 -Cathode
Fin 2-Grid No.1

Pin 3 -Crid No.3, Pin 7 - Plate

Pin 6 -No Internal
Connection

Internal Pin 8-Grid No.2
Shield Pin 9-Grid No.3,
Pin ¢ - Heater Internal
Pin 5 - Heater Shield
AF POWER AMPLIFIER — Class A
Max imum Ratings, Absolute-Maximum Values:
PLATE VOLTAGE . . . . . . . . . . ... . . 330 max. volts
GRID No.3 (SUPPRESSCR GRID) . . .Connect to cathode at socket
GRID-No.2 {SCREEN-GRID) VOLTAGE . . . . . . 180 max. volts
GRID-No.1 (CONTROL-GRID) VOLTAGE :
Negative-bias value . . . . . . . . . .. 55 max. volts
Positive-bias value . . . . . . . . . .. 0 max. volts
GRID-No.2 INPUT . . . . . . . . . . . ... 1 max. watt
PLATE DISSIPATION . . . . . . . . . . ... 5 max. watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance:
For fixed-bias operation. . . . . . . . . 0.1 max. megohm
For cathode-bias operation. . . . . . . . 0.25 max. megohm

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy®

and
RF POWER AMPLIFIER — Class C FM Telephony

Maximum CCSY Ratings, Absolute-Maximum Values:

OC PLATE VOLTAGE. . . . . . . . . . . . .. 300 max.
DC GRID No.3 (SUPPRESSOR GRID). .Connect to cathode at
NC GRID-No.2 (SCRFFN-GRID) VOLTAGF. . . . . 175 max.
DC GRID-No.1 (CONTROL-GRID) VOLTAGF:

Negative-bias value . . . . . . . . . .. 50 max.
DC PLATE CURRENT. . . . . . . . . . . ... 33 max.
DC GRID-No.2 CURRENT. . . . . . . . v . 5.5 max.
DC GRID-No.1 CURRENT. . . . . . . . . . .. 3 max.
GRID-No.2 INPUT . . . . . . . . . . .. .. 1 max.
PLATE DISSIPATION . . . . . . . . . . . .. 5 max

Typical Operation:
At frequencies up to 4o Nc

Heater Voltage. . . . . . . . . .. 13.5 13.5 13.5
DC Plate Voltage. . . . . . . . .. 200 250 300
Grid No.3 . . . . . . .. ... Connected to cathode at
DC Grid-No.2 Voltage. . . . . . . . 115 145 175
DC Grid-No.1 Voltage. . . . . . . . -7 -9  -12
Peak RF Grid-No.1 Voltage . . . . . 9 11 16
DC Plate Current. . . . . . . . .. 14.5 20 26
OC Grid-No.2 Current. . . . . . . . 3 4.1 5.5
OC Grid-No.1 Current (Approx.). . . 0.6 0.85 1

volts
socket
volts

volts
ma

ma

ma
watt
watts

volts
volts
socket
volts
volts
volts
ma

ma

ma
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Driving Power (Approx.) . . . . . . 10 12 15 mw
Power Cutput {Approx.}. . . . . . . 1.5 2.7 4 watts

Maximum Circuit Values:
Grid-Ne.1-Circuit Resistance. . . . . . . . 0.1 max. megohm

FREQUENCY MULTIPLIER
Max imum CCS9 Ratings, Absolute-Maximum Values:
Seme as for RF POWZR AMPLIFIKR & OSCILLATOR
Typical Operation:
As doub-er up to g0 Mc

DC Plate Voltage. . . . . . . . . . 200 25 30 wvolts
Grid N¢.3 . . . . . . . .Connected to cathode at socket
NC Grid-No.2 Voltage c e .. ... 115 145 175 volts
DC Grid-No.l Voltage. . . . . . . . ~-16 =20 -25  wvolts
Peak RF Grid-No.1 Voltage 56 oo o 19 24 31 wvolts
DC Piate Current. . . . e 11 15 20 ma
DC Grid-No.2 Current. . . N 2 3 4 ma
DC Gric-No.1 Current (Approx ) - 0.3 0.45 0.6 ma
Driving Power (Approx.} . . - 5 9 13 v
Useful Power Qutput (Approx. ) .. 1.4 1.9 2.5 watts

Maximum Circuit Values:
Grid-No.1-Circuit Resistanc=. . . . . . . . 0.1 max. megohm

2 The heater will take momentary excursions of 11.0 to 16.0 volts.
WithoLt external shield.

C Key-down conditions per tube w»ithout ampl tude modulation. Amplitude
modul.-tion essentially negative may be used if the positive peak of
the audio-frecuency envelope Coes not exceed 115 per cent of the car-
rier conditions.

Contiruous Commercial Service.

a

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Nin. Max.

Heater Current. . . . . . . . . . 1 0.260 0.290 amp
Transconductance. ... .. 1,2 8500 14500 umhos
Piate Current . . . . . . . .. . 173 13 25 ma
Grid-No.2 Current . . 5 1,3 2 5 ma
Reverse Grid-No.1 Current . 1,4 - 1.5 ua
Heater-Cathode Leakage Current:
Heater negative with
respect to cathode. . . . . . 1.5 - 20 pud
Heater positive with
respect to cathode. . . . . . 1,5 - 20 ua
Leakage Resistance:
Between grid-No.1 and all other
electrodes tied together. . . 1,6 50 - megnhms
Between plate and all otter
eloctrodes tied together. . . 1,7 50 - megohms

@ RADIO CORPORATION OF AMERICA DATA 2
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With ac or dc heater volts = 13.5.

With dc-plate-supply volts = 250, grid-No.2 volts = 150, grid

No.3 connected to cathode at socket, cathode resistor {ohms) =

120, and cathode-bypass capacitor {uf} = 1000

Note 3: With dc plate-supply voltls = 250, grid-No.? supply volts = 150, grig
No.3 connected tocathode at sockel, and cathode resistor {ohms) = 120.

Note 4: with dc plate-supply volts = 250, grid-No.2 supply volts = 150
grid Ko.3 connected to cathode at socket, cathode resistor (ohms)
= 120, and grid-No.1 resistor (megohms) = 1.

Note S: With 100 volts dc between heater and cathode.

Note With grid No.1 100 voltls negative with respect to all other

electrodes tied together.

Note 7: With plate 300 volts negative with respect to all other elec-
trodes tied together,

Note
Note

~N o=

o

SPECIAL RATINGS & PERFORMANCE DATA
Heater-Cycling Life Performance:

This test is performed on a sampie lot of tubes from each
production run. A minimum of 2000 cycies of intermittent
operation is appliied under the following conditions: heater
volts = 19.5 cycled one minute on and two minutes off, heater
135 volts negative with respect to cathode, and all other
elements connected to ground. At the end of this test, tubes
are checked for heater-cathode shorts and open circuits.

Low-Frequency Vibration Performance:

This test is performed on a sample lot of tubes from each
production run under the following conditions: heater volts
= 13.5, plate-supply volits = 250, grid No.3 connected to
cathode, grid-No.2 supply volts =150, cathode resistor {ohms)

= 120, cathode-bypass capacitor (uf} = 1000, plate load
resistor (ohms) = 2000, and vibrational acceleration of 2.5 g
at 25 cps. tn this test, the rms output voltage must not
exceed 150 millivolts.

500-Hour intermittent Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure high quality of the individual tube
and to guard against epidemic failures. Life testing is con-
ducted under the following conditions: heater volts = 15 and
maximum-rated plate dissipation and grid-No.2 input.

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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AVERAGE CHARACTERISTICS
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Beam Power Tube

‘ CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE
"ONE-PIECE" ELECTRODE DESIEN INTEGRAL RADIATOR

2 MEGAWATT MAXIMUM PEAK POWER INPUT UP TO 500 Mc
MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE

For use at Frequencies up to 500 Mc
GENERAL DATA
Electrical:

Heater. for Matrix-Type, O»ide-
Coated, Uniootential Caticde?

Typical Yaxi1mum

Voltage (AC or DC}. . . . . . .. 22 23 volts
Currant at heater volts - 22, . . . . . 12.6 amp
Minimum heating time. . . L 5 minutes
Mu-Factor, Grid No.2 to Grid No 1

for olate volts = 5000, crid-No.2

volts = 1400, and nlate ma, = 500 . . . 25
Direct Imerelectrode Capacitances:

Grid No.1 to olated . | ... .. 0.3 max, of

Grid No.1 to cathode & h<=m=r L. .. 100 of

Plat> to cathode & heaterb: ¢, . | | | | 0.03 max. of

Grid No.1 to grid No.2. . . . . . . .. 110 nf

Grid No.2 to nlate. . . R 24 pf

Grid No.2 to cathode & hedtorC L. . )b omax, pf

Mechanical:

Operating Position. . . . . . . . . ... . ... .. .. Any
Maximum Overall Length. . . . . . . . . .. .. ....7.24
Maximum Diameter. . . . . . . . . .. .. ... L ... 56"
Weight (Approx.). . . . . . . . . . .. o 85 Ibs
Radiator. . . . B Inteqrnl part of tube
Terminal Connectnons (ﬂee Dxmensxonal OQutline):

G, -Grid-No-1- H,K - Heater- &
Terminal Cathode-
Contact Terminal
Surface Contact

G, —Grid-No.2- Surface
Terminal P -Plate-
Contact Terminal
Surface Contact

. H - Heater- Sur face
Terminal
Contact
Surface
Thermai:
Ar Flow:

. Through radiator—Adequate air flow to limit the plate-core
temperature to 250° C should be delivered by a blower
through the radiator before and during the application of
heater, plate, grid-No.2, andgrid-No.! voltages. Typical

Electron Tube Division Harrison, N. J. 1-63
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8184

values of air flow directed through the radiator versus
plate dissipationare shown in accompanying Typical-Cooling-
Requirements curve.
To Plate, Grid-No.2, Grid-No.1, Cathode, and Heater Terminals—
A sufficient guantity ofair should beailowed to flow past
eachofthese terminals to prevent their temperature from
exceeding the specified maximum value of 250° C.
Plate power, grid-No.2 power, heater power, andthe forced-air
flow may be removed simultaneously.
Terminal Temperatured {Plate, grid No.2,
grid No.l, cathode, and heater}. . . . . . 250 max. oc
Plate Core Temperatured . . . . . . . . . . 250 max. oc

PULSED RF AMPLIFIER
Maximum CCS® Ratings, Absolute-Naximum Values:

For maximum "on” time' of 10 microseconds in any
2000-microsecond interval and frequencies up to 500 ANc
PEAK POSITIVE PULSE PLATE VOLTAGEY. . . . 25000 max. volts
DC PLATE VOLTAGES . . . . . . .. 0 15000 max. volts
POSITIVE~-PULSE GR1D-No.2 VOLTAGE:

Peak. . . . . 9 00000400 2500 max. volts

DC. . . . . o 2500 max. volts
NEGATIVE~PULSE GRID-No.1 VOLTAGE:

Peak. . . . . . . oL 500 max. volts

DC. « & v v v o e e e e 500 max. volts
DC-PULSE PLATE CURRENT. . . . . . . .. 80 max. amps
DC PLATE CURRENT. . . . . . . . . . . . 0.5 max. amp
GRID-No.2 INPUT (Average) . . . . . . . 150 max. watts
GRID-No.1 INPUT (Average) . . . . . . . 100 max. watts

PLATE DISSIPATION (Average) . . . . . . 10000 max. watts

Maximum Circuit Values:

Grid-No.1~Circuit Resistance
under any condition . . . . . . . . . 2000 max. ohms

s See Operating Considerations.

With external flat metal shield 8° diameter having center hole u*
agiameter. Shield islocated in plane of the gridg-No.2 terminal, perpen-
gdicular to the tube axis, and is connected Lo griad HO.2 ano ground.

wWith external flat metal shield g diameter having center hole 3-3/8"
diameter, Shield islocated in planeof the grid-No.1 terminal, perpen-
gicular to the tube axis, and is connected to grid NO.1 and ground.

See Operating-Considerations and also Dimensional Qutline for temperature~
measyrement points.

€ Continuous Commercial Service.

"On" time is defined as the sum Oof the durations of all the individual
pulses which occur during the interval. An increase in dc olate
current during the pulse may be permissible al shorter "on” times

and a decrease Is usvally required at longer “on~ times. Pulse
duration is gefined as the time interval between the two points on the
oulse at which the instantaneous value is 70 per cent of the peak value

Peak value Is defined as the maximum value Of a sMOOth curve through
the average of the flucluations over the too portion of the pulse.
Duty factor is defined as the ratio of "on" time Lo total elapsed time
in any interval,

Pressurization may be required when the tube is used at high altitudes
and plate voltages near the maximum rating to orevent flash-over al the
tube seals.

o

a

RADIO CORPORATION OF AMERICA
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CHARACTERISTICS RANGE VALUES
Note Nin. KNax.

Heater Current. . . . . . R | 11.7 13.% amp
Direct Interelectrode Capacltances
Grid No.l to plate. . . e 2 - 0.3 pf
Grid No.1 to cathode & heater . . . 91 113 pf
Plate to cathode & heater . . . . . 2,3 - 0.03 of
Grid No.l to grid No.2. . . . . .. 99 121 of
Grid No.2 to plate. . . . .. 21 26 pf

Grid No.2 to cathode & keater . . . 3 - 1.5 pf
Grig-No.l Voltage . . . 26 o 4 =27 61 volts
Grid-No.1 Cutoff Voltage. o) - -95 volts

Note 1: With 22 volts ac or dc on heater.

Note 2: With external flai metal shielg 8" diameter having center hole
4° giameter. Shielg is located in plane of the grio-No.2
terminal, perpendicular 10 Lthe tube axis, and Is connected to
grig No.2 and ground.

Note 3: With externa) flat mera) shielod 8~ diameter having center hole
3-3/8" giameter. Shield is located in plane of the grio-No.1
terminal, perpendicular to the tube axis, and is connected o
Qrig No.1 ang ground.

Note 4: Wwithdcoplate voliage 0* 5000 volts, dc grid-No.2 vollage of 1500
volts, anddcgrio-No.1 voltage adjusted to give a plate current
of 500 ma.

Note 5: wWithdcplate voltage o” 5000 volts, dc grid-No.2 voltage of 1500
a 9

volts, and dcgrio-No.1 voltage aujuslea to give a plate current
of 20 ma,

OPERATING CONSIDERATIONS
Heater

The heater of the 8134 should be operated at constant
voltage rather than constant current. The rated heater
voltage of 22 volts shou!d be appiied for 5 minutes to allow
the cathode to reach normal operating temperature before
voltages are applied tothe other electrodes. Good regulation
of the heater voltage is in general economically advantageous
from theviewpoint of tube tife; in no case should the voltage
fluctuations be more than 5%.

Temperature

The maximum terminal temperature of 250° C isa tube rating
and is to be observed in the same manner as other ratings.
The temperature may be measured with temperature-sensitive
paint, such as Tempilaq. The latter is made in the form of
liquid and stick by the Tempil Corporation, 132 West 22nd
Street, New York |, N.Y.

Standby Operation

During long or frequent standby periods, the 8184 may be
operated at decreased heater voltage to conserve life. It is
recommended that the heater voltage be reduced to80% of normal
during standby periods up to 2 hours. For longer periods,
the heater voltage should be turned off.

RADIO CORPORATION OF AMERICA DATA 2
Electron Tube Division Harrison, N. J. 1-63
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Precautions

The maximum-rated plate andgrid-No.2 voltages of this tube
are extremely dangerous. Great care should be taken during
the adjustment of circuits. The tube and its associated
apparatus, especially all parts which may be at high potentiat
above ground, should be housed in a protective enclosure. The
protective housing should be designed with interlocks so that
personnel can not possibly come in contact with any high-
potential point in the electrical system, The interlock
devices should function to break the primary circuit of the
high-voltage supplies when any gate or door on the protective
housing is opened, and should prevent the closing of the
primary circuit until the door is again locked.

— s PLATE CORE TEMPERATURE
B8 03 0IA ——MEASUREMENT POINT

7 = ¥ e
/ f
T o 2. '
¥
!
|
2.9
RAOIATOR +02 ’
‘ s2s |
MaX,
v < |
205 MIN. 724
NOTE 2 MAX
; T T 248
4|54g.ozto _;-;» PYPR .— 1.02
GRIO-No 2 YERMlNAL. : A 1238
10— 2
TACT SURFACE : 265 MIN,
D800L ots oia- o NOTE 2
NOTE | o
= 1 '
e - Lo
300 & 015 OIA, 2R | T 3304 .gso NOTE 2 |
orésiaz -

— 1
CATHODE~HEATER 1 Y
TERMINAL CONTACT {HEATER TERMINAL 990 4 030
CONTACT SURFACES NOTE 2

2708 + 020 O 1975 £ 010 Dia. |
NOTES 1 TES184 ALL DIMENSIONS IN INCHES
2095 ¢ 015 DIA...
" NOTES 1,284 S2cm-nees

[Z33 STIPPLED REGION
NOTE 3

51 CERAMIC INSULATOR

® TERMINAL TEMPERATURE
MEASUREMENT POINT

NOTE I: SEE SKETCH G! FOR THE MAXIMUM DILAMETRICAL SPACE
REQUIRED BY THE B184 BASED UPON THEDIAMETER AND ECCENTRI-
CITY OF RADIATOR BAND AND OF EACH RING TERMINAL.

NOTE 2: THE DIAMETER OF THE TERMINAL IS HELD TO THE
INDICATED VALUE ONLY OVER THE CONTACT SURFACE LENGTH. THE
CONTACT SURFACE LENGTH OF THE HEATER, HEATER-CATHODE, AND
GRID-No. | TERMINALS EXTENDS FROM THE EDGE OF iITS TERMINAL
TO THE PLANE COINCIDENT WITH THE EDGE OF THE ADJACENT
LARGER TERMINAL.

RADIO CORPORATION Of AMERICA
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NOTE 3: KEEP ALL STIPALED REGIONS CLEAR. DO NOT ALLOW
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE

. ANNULAR REGIONS.
KOTE 4: THE HEATER TERMINAL |S DIMENSIONED FOR INSIDE
DIAMETER ANO QUTSIOE DIAMETER TO PROVIDE A CHOICE OF
COMTACT MOUNTING; THE [-IMENSIONS SHALL NOT BE CONSIDEREO
CONCURRENTLY.

SKETCH GI
\
DPENING FOR: X\
RADIATOR
5.625

- PLAT

Hm
o~
oy

um

RMINAL \

HEATER—CA;H_’O%E TERMINAL RN

AN\

HEATER TERMINAL
< (INNER} ——

ALL DIMENSIONS
IN INCHES LSS
HEATER TERMINAL
e~ (QUTER)
2.130 92CM—11869
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SUGGESTED MOUNTING ARRANGEMENT
& LAYOUT OF ASSOCIATED CONTACTS

1630
NOTES 183 _—™ | ____ r—a.an DIA.
L .
_OSO—r ___________ h— 290

NOTES 283 —= V—_—m_—_.—_-_=:_?I
~1.739 DiA:
ALL_DIMENSIONS
- 2932 DIA | IN INCHES
ke 3.537 DIA .
F2CM-1BGE
NOTE I: FINGER STOCK NO.97-310.

NOTE 2: FINGER STOCK NO.97-139.

NOTE 3: SPECIFIED FINGER STOCK 1S MADE BY INSTRUMENT
SPECIALITIES COMPANY, LITTLE FALLS, NEW JERSEY. ‘

RADIO CORPORATION OF AMERICA @
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TYPICAL COOLING REQUIREMENTS

T
AIR FLOW THROUGH 1 APPROX.
RADIATOR IN FITHER : curve | A 6w >mnwmchumom> %z
AXIAL DIRECTION, CFM INCHES OF WATER
MAXIMUM PLATE CORE
TEMPERATURE=250°C A 92 0.8
T 8 156 2
c 200 3.2
2} 236 4
E 267 56
1 t =
L EXAMPLE: MAXIMUM TEMPERATURE RISE (205° C}
um WHEN INCOMING-AIR TEMPERATURE IS 45° C—
- (250° c~45°C) t
250141 TTT T ]
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PLATE DISSIPATION— KILOWATTS
92CM-11861
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TYPICAL PLATE CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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DETECTOR AMPLIFIER PENTODE
MIDGET TYPE
Heater ® Coated Unipotential Cathode
Voltage 6.3 a-c or d-¢ volts
Current 0.15 amp.
Direct interelectrode Capacitances:
Grid to Plate 0.01 max. upf
fnput 3.6 upf
Output 3.0 upf
Maximum Qverall Length 1-13/16"
Max imum Seated Meight 1-9/16"
Length from Base Seat to Buib Top *
lexcluding tip! 1-3/16" +3/32"
Maximum Diameter 374"
Bulb T-5-1/2
Base4 Hiniature Button 7-Pin
Pin 1 -Grid Pin 5-Plate
Pin 2 - Cathode Pin 6 - Screen
Pin 3-Heater . RS
Pin 4 ~Heater Pin 7-3iniernai >
Shield
RCA Socket Stock No. 9914
Mounting Position BOTTOM VIEW Any
Maximum and Minimum Ratings Are Design-Center Values
AMPLIFIER
Plate Voltage 250 max. volts
Screen Voltage 100 max.  volts
Grid Voltage -3 min. volts
Plate Dissipation 0.5 watt
Screen Dissipation 0.1 watt
Typical Operation and Characteristics - Class A, Amplifier:
Plate Voltage 90 250 volts
Screen Voltage 90 100 volts
Grid Voltage -3 -3 volts
Plate Resistance 1.0 . rox. megohm
Transconductance 1100 1400 wnhos
Plate Current 1.2 2.0 ma.
Screen Current 0.5 0.7 ma.
Typical Operation as Nixer in Superheterodyne Circuit:
Plate Voltage 100 250 volts
Screen Voltage 100 100 volts
Grid Voltage # -5 -5 approx. volts
Conversion Transconductance - 550 approx. wnhos

Shielding and r-f by-passing of each r—f amplifier stage may

be required in order to prevent interstage coupling and to |

provide the shortest possible circuit returns when the tube
is operated at the ultra-high frequencies. R-f by-passing
can be accomplished by the use of small condensers having
short leads placed close to the tube terminals. It may also
be advisable in some appiications to supplement the action
of the by-pass condensers by r-f chokes close to the conden-
sers in the return or supply leads for the grid, screen,
m, 4 o # see next page. *Temporary minimum length = 1-1/16",

—— Indicates a change.

0CT. 1, 1943 RCA VICTOR DIVISION DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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900I
DETECTOR AMPLIFIER PENTODE

{(continued from preceding page)

plate and heater, The 900! has two cathode leads in order
that the plate and screen r—f circuits may be complieted with
a minimum of circuit inductance in common with the grid cir-
cuit. The grid return may be connected to one cathode termi-
nal and the plate and screen returns may be connected to the
other cathode terminal.

" The cathode of the 9001, when operated from a transformer, should preferadbly
be connected tothe heater circuit. In the case of d-¢ operallon of the heat-
er from a storage battery, the cathode circuit is tied in either directly or
through bias resistors to the negative battery terminal. In circuits where
the cathode is not directly connected to the heater, the potential difference
between heater and cathode should be kept as low as possible,

® Greater than 1,0 megohm.

# The grid bias is minimum for an oscillator peak voltage of ¥ volts. Theseval-
ues are opt imum.

A The center hole in sockets des;ined for this base
provides for the possibility that this tude type
®ay be manufactured with the exhausi-tude tid at
the base end. For this reason, it is reco-lended
that in equipment employing this tude type,

material de permitted to Obdstruct the socket hole.

A
0CT. 1, 1943 RCA VICTOR DIVISION B3
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




9001

AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION
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AVERAGE CHARACTERISTICS
PENTODE CONNECTION
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9002 N

DETECTOR, AMPLIFIER, OSCILLATOR

MIDGET TYPE

Heater ™ Coated Unipotential Cathode
Vo'tage 6.3 a-c or d-c voits
Current 0.15 amp.
Direct Interelectrode Capacitances:
Grid to Plate 1.4 ppf
Grid to Cathode 1.2 puf
Plate to Cathode 1.1 upf
Maximum Overall Length 1-13/16"
Maximum Seated Height 1-9/16"
Length from Base Seat to Butb Top *
texcluding tip! 1-3/16" 4 3/32"
Maximum Diameter 374"
Bub T-5-1/2
Base 4 Miniature Button 7-Pin
Pin 1-Plate Pin 5-Plate
Pin 2 - Cathode Pin 6 -Grid

Pin 3 —Heater
Pin 4 —Heater

Pin 7 - Cathode

RCA Socket Stock No. 9914
Mount ing Position BOTTOM VIEW Any
Noximum Ratings Are Design-Center vatues
AMPLIFIER
Plate Voltage 250 max. volts
Plate Dissipation 1.6 max. watts

Typical Operation and Characteristics - Class A, Amplifier:
piate 90 135 180 volts
Grid ~2.5 -3.75 -5 -7 volts
&mp. Fact. 25 25 25 25
Piate Res. 14700 13200 12500 11400 ohms
Transcond. 1700 1900 2000 2200 pumhos
Plate Cur. 2.5 3.5 4.5 6.3 ma.

.

The cathode of the 9002, when operated from a transformer, should preferably
be connected to the heater circuit, In the case of d-c operation of the heat-
er from a storage battery, the cathode circuit is tied in either directly or
through bias resistors to the negative battery terminal. In circuits where
the cathode is not directly connecled to the heater, the potential difference
between heater and cathode should be kept as low as possible.

A fhe center hole in sockets desiﬁnzd for this base
provides for the possibility that this tube type
may be manufactured with the exhaust-tube tip at
the base end. For this reason, it is recommended
that in equipment employing this tube type, no
material be permitted to obstruct the socket hole.

'Temporary minimum length = 1-1/16".

- indicates a change.

OCT. 1, 1943 RCA VICTOR DIVISION DATA
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9002
AVERAGE PLATE CHARACTERISTICS

SIT0A 31lvd
oov

00€

T ]

T

[ 4y

6.3 VOLTS

- - —
= T =
oW > =
=g - ———— =]
[Tississ . b=t HT = Fa—s
ot < 5 — dg)

PLATE MILLIAMPERES

92C-6284

RCA VICTOR DIVISION
RADIO CORPORATION OF AMEAICA HARRISON, NEW JERSEY

SEPT. 17,1943

|World Radio Histo



9003
SUPER-CONTROLMR-F AMPLIFIER PENTODE

IDGET TYPE
Heater Coated Unipotential Cathode
Voltage 6.3 a-c or d—¢ volts
Current 0.15 amp,
Direct Interelectrode Capacitances:
Grid to Plate 0.01 max. puf
Input 3.4 upf
Output 3.0 puf
Maximum Overall Length 1-13/16"
Maximum Seated Height 1-9/16"
Length from Base Seat to Bulb Top x
texcluding tip! 1-3/16" +3/32"
Maximum Diameter 3/4"
Bulb T-5-1/2
Base4 Miniature Button 7-Pin
Pin 1-Grid Pin 5-Plate
Pin 2-Cathode Pin 6—%c€$edn
Pin 3 -Heater atpiece,
Pin 4 - Heater Pin - {?Eéirﬁgi o
Shield
RCA Socket Stock No. 9914
Mounting Position BOTTOM VIEW Any
Naximum and Ninimum Ratings Are Design-Center Values
APLIFIER
Plate Volitage - 250 max.  volts
Screen Voltage 100 max.  volts
Grid Voltage -3 min.  volts
Plate Dissipation 1.7 max. watts
Screen Dissipation 0.3 max. watt
Typical Operation and Characteristics - Class A, Amplifier:
Plate Voltage 250 volts
Screen Voltage 100 volts
Grid Voltage -3 volts
Plate Resistance 0.7 app rox.megohm
Transconductance 1800 umhos
Grid Bias for .
Transcond. of |5 umhos ~-35 volts
Grid Bias for
Transcond. of 2 umhos -45 volts
Plate Current 6.7 ma.
Screen Current 2.7 ma.
Typical Operation as Nixer in Superheterodyne Circuit:
Plate Voltage 100 250 volts
Screen Voltage 100 100 volts
Grid Voltage # -10 -10 approx. volts
Conversion Transconductance - 600 approx. ymhos
# The grid bdias is minimum for z;n oscillator peak voltage of 9 volts,
These values are optimum.
4 The center nole in sockers designed for this base provides for
the bossibilit%e that this tube type may be manufactured with
the exhausi-tube tip at the base end. ~Por this Teason, it is
recommegnded that in equioment employing this tube type, no ma-
terial be permitted to obstruct the socket hole.
Shielding Considerations & Heater-Cathode Connections
or the 9003 are the same as for Type 9001.
~« Indicates a Change. Temporary minimum length = 1-1/16",
0C™. 1, 1943 DATA

RCA VICTOR DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW IERSEY
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9003
AVERAGE PLATE CHARACTERISTICS .
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9003
AVERAGE CHARACTE RISTICS
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2004
U-H-F DIODE
ACORN TYPE

Heater Coated Unipotential Cathode

Vol tage 6.3 a-c or d-c volts

Current 0.15 amp.
Direct Interelectrede Capacitances:®

Plate to Cathode 1.3 ppf

Piate to Heater 0.3 approx. puf

Heater to Cathode 2.2 approx. puf
Overall Length 1-7/32" +5/32"
Overall Diameter 1-3/32" +1/16"
Bulb T-4%

RCA Socket Stock No.9925
Mounting Pesition Any
Haximum Ratings Are Design-Center Values
RECTIFIER
A-C Plate Voltage (RMS) 117 max. volts

D-C Qutput Current 5 max. ma.

The resonant frequency of the 9004 is approximately 850 Mc
%With no external shield.

AVERAGE PLATE CHARACTERISTIC
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9004
U-H-F DIODE

255 MAX.DIA.
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Indicates a change,
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9004

AVERAGE CHARACTERISTICS
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9005
U-H-F DIODE
ACORN TYPE
Heater Coated Unipotential Cathode
Vol tage o 3.6 a-c or d-c volts
Current 0.165 amp.
Direct Interelectrode Capacitanqes:°
Plate to Cathode 0.8 ppf
Plate to Heater 0.2 approx. puf
Heater to Cathode 1.1 approx. puf
Overall Length 1-7/32" £5/32"
Overall Diameter 1-3/32" £1/16"
Bulb T-4%
RCA Socket Stock No.9925
Mounting Position Any
Naximum Ratings are Design-Center Vakues
RECTIFIER
A-C Plate Voltage (RMS) 117 max. volts
0-C Output Current 1.0 max. ma.

The resonant frequency of the 9005 is approximately 1500 Mc.
%With no external shield.

AVERAGE PLATE CHARACTERISTIC
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9005
U-H-F DIODE
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9006
U-H-F DIODE

ALDGET TYPE

Heater Unipotential Cathode
Voltage €.3 a-c or d-c volts
Current 0.15 amp.
Cirect Interelectrode Capacitances:®
Plate to Cathode 1.4 ppf
Plate to Heater 0.2 ppf
Cathode to Heater 2.2 ppf
Maximum Overall Lenjth 1-13/18"
Maximum Seated Height 1-9/16"
Length from Base Seat to Bulb Top o
lex:iuding tip) 1-3/16+ 3/32"
taximem Diameter 3/4"
Bulb T-5-1/2
Based Miniature button 7-Pin
Pin 1 -Plate @S Pin 5-Plate

Pin 2 - Cathode
Pin 2-Heater
Pin 4 —Heater

Pin £ -No Connection
Pin 7 - Cathode

RCA Socket & Stock No. 9914
Mouat.ng Position BOTTOM VIEW (68H) Any
Yaximum Ratings Adre Design-Center Values
RECTIFIER
Pea« Inverse Plate Voltage 750 max. volts

Pea« Plate Current 15 max. ma.
L-C Output Current 5 max. ma.
0-C Heater-Cathode Potential 100 max. voltts
Typicel Operation as Rectifier:
A-C Plate Supply Voltage (RMS) 270 volts
Min. Total Effective Plate-Supply lmpedance 100 ohms
C-C Output Current 5 ma.

? Witk no external shield.
The rzsonanl frequency o) the 9oob 1s 700 megacyclesiapprox).

4 rhe center hole in sockets desiyned for Lhis base
provides for the possidility that this tube type
way be manufacturea with the exhaust-tube tip ~at
the base enl. for ikis reason, it is recommended
that in equifment employing this tube type, no
material be pernitted to obstruct the sockel hole.

*Tempcrary minimum length = 1-3/14".

~ 5
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9006
U-H-F DIODE

AVERAGE PLATE CHARACTERISTIC
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