RCA TUBE
HANDBOOK
HB-3

GENERAL
SECTION

The information in this Section,in general.,
applies to all classes of RCA iubes. it in-
cludes such material as the Table of Con-
tents for all Sections; Index of Tube Types
arranged in numerical-alphabetieal-
numerical sequenece;list of preferred types;
list of not-recommended types; inter-
changeability list; discussion of ratings;
outlines; cap and base drawings; as well
as other general information of interest to
the equipment designer.

For further Technical Information, write to
Commercial Engineering, Tube Division,
Radio Corporation of America, Harrison. N. J.
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RCA Electron Tube Handbook HB-3

=

This Handbook of data on RCA electron tubes has
been compiled to meet the requirements of electronic-
equipment design engineers primarily but will prove
helpful to anyone having need for technical informa.
tion which can be kept up to date. Its convenient
loose-leaf form permits the revision of data on exist-
ing types and the addition of data on new types as
they are made available. The material is arranged in
Sections divided by tabbed separators to facilitate
quick reference.

In the event of change of address or transfer of
ownership, notification should be forwarded promptly
to:

Commercial Engineering, Code HB
Electron Tube Division

Radio Corporation of America
Harrison, New Jersey (U.S5.A.)

To facilitate identification in our records, and
thereby permit the change to be effected promptly so
that service will not be interrupted, be sure to include
the Subscription-Registration Number.

The Subscription-Registration Number of your
Handbook set is:

N° 28644

@ Trademark (s) Registered

® Marca(s) Registrada(s) Printed in U.S.A.
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HB-3 CHANGE OF ADDRESS FORM

Service-Mailing Subscription

SUBSCRIPTION-
REGISTRATION |No.
NUMBER®

= Imprifited on preceding PREFACE page.

NAME

(Please Print or Tybe)

NEW ADDRESS

Zip Code No.

OLD ADDRESS

Zip Code No.

Return this sheet to:
ommercial Engineering

RCA Electronic Components

Harrison, N.J. 07029
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HANDBOOK BINDER ORDER FORM

Commercial Engineering
RCA Electronic Components
Harrison, N.J. 07029

Gentlemen:

Enclosed is my remittance of $ for which
send postpaid the following:

BINDER

QUANTITY DOMESTIC FOREIGN TOTAL
—HB-34 each  $3.00 $3.50 ¢

4 Includes strip of labels,

(Please Print or Type)
NAME
ADDRESS

Zip Code No.

Remittance (check, draft, or money order) should
be made payable inU.S. Dollars to:
RCA CORPORATION

DOMESTIC price applies to the United States
of America and its possessions.

FOREIGN price applies to all other countries.
Prices are net and subject to change.
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N Table of Contents

Sheets in the RCA Electron Tube Handbook
are arranged in the Table of Contents in order
of appearance in each section. The Index of
Types, which follows the Table of Contents,
lists type numbers in numerical-alphabetical-
numerical sequence.

The Table of Contents and Index of Types
may be used to determine:

(1) location of individual sheets

(2) completeness of Handbook

(3) arrangement of Handbook sheets
Reference is to front of sheet only unless
otherwise indicated. Date appearingon sheet is
identified by month and year only (e.g., 471).

Preface

Change of Address Form, 11.69
Handbook Binder Order Form (On back of Change
of Address Form)

GENERAL SECTION

Separator "GENERAL SECTION", 2-57
Table of Contents | to 4, y-7
Index of Types 1| to 14, UY-7]

Rating Systems for Electron Devices, 4-59
Tube Ratings | to 8, 6-u3

Types of Cathodes | to 4, 6-43

Conversion Factors, 4-56

Outlines—Glass Tubes:

Subminiature—Flexible-Lead Types, Outlines 1, 4-58
Small-Button Sub-Minar 8-Pin Base

Tgapes (On back of Outlines 1)
Acorn—Radial 5-Pin Base Type, Outlines 2, 5-55
5-Pin Base Type with End Terminals

. (On back of Outlines 2)

7-Pin Base Type, Qutlines 3, §-55

m@m Electronic TABLE OF
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Outlines—Glass Tubes:
Acorn Types (On back of Qutlines 3)
Miniature~—Miniature 7-Pin Base Types, Out-
lines 4, 10-66
Noval 9-Pin Base TaPes (On back
of Qutlines 4)
Dyodecar~12-Pin Base Types with T9 Bulbs,
Outlines 4B, 4-64
12-Pin Base Types with T12 Bulb
(On back of Qutlines 4B)
Novar—9-Pin Base Types with T9 & T12 Bulb,
Outlines 4C, 10-64
Glass Octal—Octal Base Types with T9 Bulbs,
Outlines 5, 5-55
Octal Base Types with T12 Bulbs,
Outlines 6, 5-55
Octal Base Types with ST Bulbs
(On back of Outlines 6)
Lock-In—Lock In 8-Pin Base Types, Ou;ligegs
Small 4-, 5-, 6-, and 7-Pin Base Types
(On back of OQutlines 7)
Small 4-, 5-, and 6-Pin & Medium 7-Pin Base
Types, Outlines 8, 5-55

Outlines—Metal Tubes:
Qutlines 8 (On back of Glass Tubes Outline 8)
Outlines 9, 5-55
Key (On back of Qutlines 9)

Bases:

‘ 1-Terminal Types (Caps), Caps 1 & %, %—gz
CaBs (1-Terminal ques), Caps 4, 10-65
3-Pin Types, Bases 1, 11-54
3-Terminal Types (On back of Bases 1)
4-Pin Types Bases 2, 8-56 & 3, 1-55

4 & 4A, 4-57
5-Pin Types, Bases 5 & 6, 3-55
6-Pin Types (On back of Bases 6)
6-Pin Types, Bases 7, 3-55
6-Terminal Types (On back of Bases 7)
7-Pin Types, Easesa&9, 5-55; 10 & 10A, 4-58
8-Pin Types, Bases 11, 4-58
8-Lead Types (On back of Bases 11)
8-Pin Types, Bases 11A & 11B, 6-59

| 11C, 1-62

| 12, 10-56

13, 1-62

————— e ——
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Table of Contents

GENERAL SECTION (Cont'd)
i Bases:
| 8-Pin Types, Bases %g & 14A, 3-61

16 & 16A,
17 & 17A,

7-58
10-57
7-61

9-Pin Types, Bases

18 & 184,

2-65

_ 188,
11-Pin Types, Bases

13-Pin Types, Bases

13-Lead Types,Bases 21pA “10- 60
14-Pin Types, Bases %IA 9-58
2

‘ 7-55

| 20-Pin Types, Bases 23,

| 25-Pin Types, Bases 23A,

| 29-Pin Types, Bases 24,
35-Pin Types, Bases 25,

4-56
4-66
4-56
8-57

CATHODE-RAY TUBE, STORAGE TUBE,
& MONOSCOPE SECTION

Separator "CATHODE-RAY TUBE, STORAGE TUBE
MONOSCOPE SECTION",

RCA Picture Tube Guide | to 4, 1-68
Cathode-Ray Tube, Storage Tube, & Monoscope
| Classification Chart 1to 3, 5-69
RCA Picture Tube Interchangeability Guide 1 to 6 8-70
Features of Fluorescent Screens, |1-58 A
Spectral-Energy Emission and Persistence
Characteristic of:
Phosphor P1, 92CM-5372R1 & 92CM-5380R2
P2, 92CM-7312 & 92CM-7321
P4--Sulfide Type, 92CM-7316
| Silicate- gulflde Type 92(M-7458
| Silicate Type, 92CM-7335
No. 5, 92CM-5559E2 & 92CM-7266
P7, 92CM-7336 & 92CM-7015R4
Buildup Characteristics of Phosphor P7, 92CM-T019R3
Persistence Characteristics ofp Phosphor P7,
92CL-6804R5

A persistence Characteristic, shown on back of
Spectral-Energy Emission Curve.

2-57

R — —
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CATHODE-RAY TUBE, STORAGE TUBE,
& MONOSCOPE SECTION (Cont'd)

Spectral-Energy Emission and Persistence®
haracteristic(s) of:
Pho sphor No-ll, 92CM-6749 & 92CM-6806R2
P12, 92CM-7317 & 92CM-7318R1
P14, 92CM-7675 & 92CM-7326R1
P15, 92CM-6915R1 & 92CM-8540R1
P16, 92CM-7563R1 & 92CM-7564R1

P20, 4-66
Group Phosphor P22, 10-60

P22, All- Sulfide Type, 5-61

P22, Rare-Earth (Red) Sulflde

(Blue & Green) Type, 9-65
P22, New Rare-Earth (Red),
S4u16f11de (Blue & Green) Type,

Phosphor P24, 92CM-8204R1 & 92CM-8205R2

Picture-Tube Dimensional Outlines, CRT

Qutlines |, 4-65
Dimensional Outlines:
Bulb J67-1/2A, CRT Outlines 1 (back)
1/2 B, CRT Outlines 1A, 4-65
J109-1/2 A/C, CRT Outlines 1A (back)
J112 A/B, CRT Outlines 2, 4-65
J125 A, CRT Outlines 2 (back)
B, CRT Outlines 3, 4-65
C2 CRT Outlines 4, 10-65
J129 A/B CRT Outlines 4 (back)
J132-1/2 A/B, CRT Outlines 5, 10-65
1/2 C/D, CRT Outlines 6, 3-62
J133 B/D CRT Outlines 7, 3-62
C/E CRT Outlines 8, 3-62
/G CRT Outlines 9, 10-65
F149 A, CRT Outlines 9 (back)
B, CRT Outlines 11, 10-65
C, CRT Outlines 11 (back)
F, CRT Outlines 12, 10-64

J161 C/D, CRT Outlines 13, 3-62
J165 Z, CRT Outlines 14, 3-62
J170 A/C, CRT Outlines 15, 3-62
B/D, CRT Outlines 16, 3-62
J171 B/F, CRT Outlines 17, 3-62
D/E, CRT Outlines 18, 3-62
G/K, CRT Outlines 19, 3-62
H/J, CRT Outlines 20, 4-65

A
Persistence Characteristic, shown on back of
Spectral-Energy Emission Curve.

m@m Electronic TABLE OF
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CATHODE-RAY TUBE, STORAGE Tuss,
& MONOSCOPE SECTION (Cont'd

| Dimensional Outlines:

Bulb J187 A, CRT Outlines 20 (back)
| B, CRT Outlines 22, 4-65
| C/F, CRT Outlines 23, 3-62
| D/G, CRT Outlines 24, 8-64
| E, CRT Outlines 24 (back)
| Hl, CRT Outlines 25, 8-64
| J, CRT Outlines 25 (back)
| K, CRT Outlines 26, 4-65

L, CRT Outlines 26 (back)

M, CRT Qutlines 26A, 10-66
J192 A/B, CRT Outlines 26A (back)

C/D, CRT Qutlines 27, 8-64
J214-17/2"A, CRT Outlines 27 (back)
| MJ135 A, CRT Outlines 28, 8-64

MJ166 A, CRT Outlines 29, 3-62
MJ214 A, CRT Outlines 30, 3-62
Reference-Line Gauge:
JETEC No.G-110, CE-7391R1
G-116, CE-7896R1 (back)
G-126, CE-9145R1
X-Radiation Precautions for Cathode-Ray
Tubes, 3-62
Definitions of Cathode-Ray Tube Terms, 3-62
(On back of sheet X-Radiation Precautions |
for Cathode-Ray Tubes)

For types in Cathode-Ray Tube, Storage Tube, & Monoscope
Section, see types with letter “C” in “Section” column of
INDEX OF TYPES starting on back of sheet INDEX OF
TYPES 1.

PHOTOSENSITIVE DEVICE SECTION
Separator "PHOTOSENSITIVE DEVICE SECTION", 2-57
RCA Photosensitive Device Guide | & 2, 7-67

Definitions of Photosensitive-Device Terms, {1-58

Phototube Sensitivity and Sensitivity
Measurements,, 9-50

Spectral Characteristic of:

Human Eye & of Tungsten Lamp at Color
Temperature of 2870°K, 92CM-6435R1

——=—xx
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PHOTOSENSITIVE DEVICE SECTION (Cont'd)

Spectral Characteristic of:
Phototube having S-1 Response, 92(M-6056R6
S-3 Response, 92(M-6057TR6 (Om
back of curve 92(M-6056R6)
S-4 Response, 92(M-6152R9
S-5 Response, 92(M-6814R2
S-8 Response, 92(M-6592R3 (On
| : back of curve 92(M-6814R2)
Photosensitive Device having $-9 Response,
92(M-7274R2
| S-10 Response, 92(M-7821R2 (On
back of curve 92(M-7274R2)
S-11 Response, 7-63
S-12 Response (On back of Response
S-11)
Tentative Spectral-Sensitivity Characteristic

oT.
| Phototube having S- 13 Response, 92CM-9037R1
| Photojunction Cell having S-14 Response, 92(M-9647
(On gack of curve 92(M-9037R1)
‘ Photoconductive Cell having S-15 Response,
92(M-9206R1
S-17 Response 92(M-9477R1 (On back of curve
92CM-9206R1)
Spectral-Sensitivity Characteristic of Photo-
sensitive Device having S-18 Response, 1-62

Ten%ative Spectral-Sensitivity Characteristic
of:

Phototube having S-19 Response, 92(M-9582
S-20 Response, 92(M-9779 (On
back of curve 92(M-9582)
Photosensitive Device having S-21 Response,
92(M-9980
Spectral Characteristic of 2870° K Light
Source and Spectral Characteristic of

Light from2870° K Source after Passing

Through Indicated:
Blue Filter, 92(M-7811
Red-Infrared Filter, 92(M-7838 .
(On back of curve 92CM-7811)
Infrared Filter, 92(M-9454
Red Filter, 92CM-98R3(On back of curve 92CM-9454)

Spectral Energy Distribution:

Blue Filter, 92C(M-11081R1, 9-67
Frequency-Response Charac;e;i:tgcs ofzgas6864
Spectral Response: AN St

RCA Type 11, 920M-11619, 12-68

‘ RCAType 1V, 92IM-2586 (On back of curve 92(M-11619)
|

; m@m Electronic TABLE OF
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PHOTOSENSITIVE DEVICE SECTION (Cont'd)

For types in Photosensitive Device Section, see types
with letter “P” in “Section” column of INDEX OF
TYPES starting on back of sheet INDEX OF TYPES 1.

GLOW-DISCHARGE TUBE SECTION

Separator "THYRATRON, IGNITRON, & GLOW-
01SCHARGE TUBE SECTION", 2-57

RCA Thyratron, Glow-Discharge, Ignitron, &
Vacuum~-Gauge Tube Guide | & 2, 7-67

Grid-Controlled Rectifier Circuits:
Rectifier Circuits 1 & 2, 4-57

For types in Thyratron, Ignitron & Glow-Discharge Tube
Section, see types with letter “F” in “Section” column of
INDEX OF TYPES starting on back of sheet INDEX OF
TYPES 1.

RECEIVING TUBE SECTION-Part 1
‘ Separator "RECEIVING TUBE SECTION--Part|", 2-57
‘ Application Guide for RCA Receiving Tubes:
} Application Guide 1to 6, 11-70
‘ RCA Receiving Tube Types:
\
|
|

1 THYRATRON, IGNITRON, &
|
|

. Supplementary Listing 1 to 7, 4-71

RCA Receiving-Tube Data: .
Types Not Recommended for New Equipment
Design 1 to 13, 2-70

X-Radiation Precautions for RCA Receiving
Tubes, 4-7

Diode Considerations, 12-47

Diode Considerations, Diode Circuits, 12-47

Resistance-Coupled Amplifiers | to 8, 5-65

Grid-No.2 Input Rating Chart, 1-55

Heater Warm-Up Time Measurement, 3-55

0iode Nomograph, 7-61

For types in Receiving Tube Section—Part 1 (Type 024

up through Type 6MUS), see types with letter “R” in

“Section” column of INDEX OF TYPES starting on back

of sheet INDEX OF TYPES 1.

i TABLE OF
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RECEIVING TUBE SECTION-Part 2

 Separator "RECEIVING TUBE SECTION--Part2",2-57 @

For types in Receiving Tube Section—Part 2(Type 6544
and beyond), see types with letter “R” in “Section” column
| of INDEX OF TYPES starting on sheet INDEX OF TYPES 7.

RECEIVING-TYPE INDUSTRIAL TUBE SECTION %

Separator "RECEIVING -TYPE INDUSTRIAL TUBE
SFCTION", 2-57

RCA Industricl Receiving—Type Tube Application
Guide | to 4, 8-69
Prototypes vs RCA "Premium" or Special Types ?
On back of application Guide for RCA
eceiving-Type Industrial Tube, Guide 4)

Socket & Connector Information for RCA
Nuvistor Tubes, Data, I-64

For types in Receiving-Type Industrial Tube Section, see
types with letter “D” in “Section”’ column of INDEX OF
TYPES starting on back of sheet INDEX OF TYPES 1. }

TRANSMITTING TUBE SECTION

Separator "TRANSMITTING TUBE SECTION", 2-57
RCA Power Tube Guide | to 4, 7-67 @
RCA Transmitting-Tube Types, Limi;cegoLéan
RCA Transmitting Tube Operating Considerations
| to 13, 2-65

Transmitting Tube Ratings vs Operating

Frequency | & 2, 9-63
Circuits for Hot-Cathode Mercury-Vapor & Gas
Rectifier Tubes | & 2, 2-52

| For types in Transmitting Tube Section, see types with letter
“T” in “Section” column of INDEX OF TYPES Starting on
sheet INDEX OF TYPES 2. @

\

|

) - rm—— C——
\

|

\
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| Table of Contents
| Supplement

ADDITIONS AND REVISIONS

GENERAL SECTION

Table of Contents, Contents Supplement, 2-72
index of Types, Index Supplement, 2-72

§ CATHODE-RAY TUBE, STORAGE TUBE, & MONOSCOPE
‘ SECTION

Safety Precautions For Color Picture Tubes, 2-72
JEDEC Phosphor P31, 6-72

RECEIVING TUBE SECTION — PART 1

RCA RECEIVING TUBE TYPES — Supplementary Listing 1 t0 9,
10-11

Safety Precautions (1) For Receiving Tubes, 10-71

Safety Precautions (11) For Receiving Tubes, 10-71

|
‘ DELETION

RECEIVING TUBE SECTION — PART 1
X-Radiation Precautions For Receiving Tubes, 4-71

e — S
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. 7I7r7|dex c;f Type;

This Index of Types is arranged in numerical-alphabetical-
numerical sequence of types. The letter in the ‘‘Section”
column indicates the particular section in which the type
will be found. The sections are keyed as follows:

C = Cathode-Ray Tube, Storage Tube & Monoscope
D = Receiving- Type Industrial Tube

F = Thyratron, Ignitron, & Glow-Discharge Tube
G = General

P = Photosensitive Device

R = Receiving Tube

T = Transmitting Tube

Supplements, when applicable, will appear immediately
following this index.

A See sheet titled RCA RECEIVING TUBE TYPES —
Supplementary Listing at beginning of Receiving Tube
Section.

0O See sheet titled RCA RECEIVING TUBE DATA -
Types Not Recommended for New Equipment Design
at beginning of Receiving Tube Section.

* See sheet titled RCA TRANSMITTING-TUBE TYPES —
Limited Listing at beginning of Transmitting Tube Section.

@ Discontinued type. Data retained in Handbook for refe-
rence purposes only.

Reference is to front of sheet only unless otherwise
indicated. Data appearing on sheet is identified by month
and year only fe. g., 4-71).

m@ Electronic INDEX OF
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Index of Types

__OA2 to 2AF4B/2DZ4

Type
0A2 ....
0A3 ....

0A3A ...
0A4G ...
oB2 ....
oc2 ....
0oCc3 ...
OC3A ...
oD3 ...

OD3A...
0z4 ....
0Z4A ...
1A3 ....
1A5GT ..,
1AD2 ...
1B3GT ..

1BC2 ...

1G3GTA..

1G3GTA/

For key to symbols, see sheet Index of Types 1

i\o

B 1 Bt e 1 1 e 1 e 1 B B B 1 ]

DIDD®IOIT

1G3GT...R

1K3/143 .

Sheet
& Date
Data1, 11.54
Data 2, 12-47
Data, 456
Circuits CE-8963
Data 1 & 2,10-63
Tent. Data, 4-38
Data, 1-65
Tent. Data, 758
Data, 456
Data, 10-63
On back of OC3
sheet
Data, 10-63
Data Chart, 2-709
Data, 3-61
Data Chart, 2-700
Data Chart, 2-709
Data, 6-66
See 1G3GT/
1B3GT
Suppl. Listing,
4.714
Suppl. Listing,
4714
Suppl. Listing,
4-71a
Tent. Data,12-42
Tent. Data 1 & 2,
6-56
Curve 92CM-8938
Curve 92CM-

8975R1
Data & Curve

92CM-9189
Data & Curve
92CM-9188

Data 1&2, 7-65

Suppl. Listing,
4714

Suppl. Listing
4714

Data 1&2,3-64

T RE

Electronic

Components

Type & Sheet
o & Dats
1K3A... R Suppl. Listing,
1K3A/ 4714
1J3 ... R Suppl. Listing,
4N
1L4 .... D Tent.Data, 642
1L6 .... R Data Chart,
2-70°
INSGT .. R Data Chart,
2-70°
1WP21.... P Data 1t07, 8-69
1P22.... P Datal, 10-63
P Outline
CE-6264R7
P Data3, 10-63
P Curve
92CS-9680
WP28.... P Datalto5,
4-66
1P2BA . P Data, 4-66
1P29.... P Data 1&2, 3-61
1P37.... P Data 1&2, 3-61
1P39.... P Data, 847
1P40.... P On 1P39 sheet
1P41.... P Data, 257
P Curve 92CM-
5217R3
1P42.... P Data 1&2, 8-60
1R5 .... R Data Chart,
2-70%
184..... R DataChart,
2-70°
185..... R DataChart,
2-70°
1T4 .... R Data Chart,
2-70"
1U4 .... R Data Chart,
2-70°
1U5 .... R DataChart,
2-70°
1v2 .... R Data, 857
1X2B®... R Data, 1-62
Use 1X2B/1X2A
2A3 .... R DataChart,
2-70°
2AF4B/
2DZ4... R Suppl. Listing,
4-714
INDEX OF
TYPES 1



 Index of Ty;esi
2AH2 to 3B2

For key to symbols, see sheet Index of Types 1

Type o Sheet
‘Ef & Date
2AH2 ... R Dats, 1-63
2AP1A .. C Data 1&2, 7-45
2AS2®.. R Data, 3-64
2AS2A .. R Suppl. Listing,
4.714
2AV2 ... R Data, 9-65
2BJ2.... R Data, 9-656
2BN4A .. R Suppl. Listing,
471*
2BP1 C Data, 9-50
C Circuit
CE-6777R1
C Curve 92CM-
6748R1
2BP11 .. C Data, 9-50
2BU2 ... R Data1&2,11-70
Use 2BU2/2AH2
2C39A T Data Chart,
11-69*
2C39WA . T Data Chart,
11-69°
2C40°® .. T DataChart,
11-69*
2C43 .. T Data Chart,
11-69*
2CN3A .. R Dats, 11-70
2CW4 ... R On 2CN3A sheet
2CY5 ... R On 2CN3A sheet
2021 ... F Datas, 648
F Curve
CE-6534T2
F Curve 92CM-
6531R1
2084 ... R On back of
2CN3A sheet
2DV4 ... R On back of
2CN3A sheet
2E24 ... T DataChart,
11-69*
2E26 ... T DataChart,
11-69*
2EG4 ... R Suppl. Listing,
4.714
2EN5 .,. R Data Chart,
2-70°
2ER5 ... R Data, 12-65

Type

2F21 ...

2FH5 ..,
2FS5 ...
2GKS ...
2GUS ...
2HOS . ..

2K26 ...

2X2A ...
3A2 ....

3A3A®
3A3C ...

3A4 ....

3AF4A®

3ALS ...
3AP1A

3AQP1T ..
3AT2 ...
3AT2B ..

3AU6 ...
3AV6 ..,
3AW2A .

3B2e ..

R

“4 4 4 3 I TIDI O O&

2 o (o} - Ro] ] 3 D~

\°° Sheet
& Date
Tent. Data,
6-46
Outline & Notes
CE-6653
On 2ERS sheet
On 2ERS sheet
On 2ERS sheet
Use 2GK5/2FQSA
On back of
2ERS sheet
Suppl. Listing,
4714
Tent. Data 1&2,
11-48
Outline & Notes
CE-6986VB
Coupling
Arrangement
CE7008VvB
Curve CE-7003T
Data, 9-55
Data Chart,
2-70°
Data, 6-66
Use 3A3B
Supp!. Listing,
4714
Data, 12-44
Curve 92C-6370
Tent. Data,
6-42
Curve
92C-6376
Data, 6-64

Use 3AF4A/
3024
On 3AF4A sheet
Data, 6-46
Data, 10-60
Data, 6-64
Suppl. Listing,
4714
Data, 11-70
On 3AUG6 sheet
Suppl. Listing,4-71

a

_Data Chart.: 2-70°

RE/
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Index of Types

3828 to 3JP1
For key to symbols, see sheet Index of Types 1
| Type i\°° Sheet | Type o Sheet
‘ J & Date ¢ & Date
3828 ... T Tent.Data1&2,|3DB3 ... R Data1&2,11.70
| 252 3083/
3BA6 ... R On3AUG6shest | 3CY3... R Suppl. Listing,
38C5/ 4714
3CES... R Suppl Listing, |3DC3 ... R Suppl. Listing,
| 4714 4714
. 3BN2A.. R Suppl Listing, |3DF3... R Data1&2,11-70
| an* 30G3... R Data1&3,581
| 3BN4A .. R On3AUEshest (3pJ3 ... R Data1&2, 11-70
' 3BN6 ... R Onbackof 3DK6... R Data, 264
| 3AUG sheet 3DT6A .. R On 3DKB6 sheet
38BP1A .. C Data1&2,745 |3Dz4 ... R Onback of 3DK6
C Curve 92CM- sheet
6412R1 Use 3AF4A/
agus/ 3024
3GS8 ... R Onbackof 3€29 ... Data Chart,
3AUG sheet 11-69 *
| 3BW2 ... Data 1&2,11-70 |3EA5® .. R On back of
| 38W2/ 3DK6 sheet
| 3BS2A/ 3EH7® .. R On back of
38T2 R Suppl. Listing, 3DK6 sheet
4714 Use 3EH7/
| 3BYS6. ..... R Data, 11-70 XF183
. 3826.... R On3BY6Esheet |3J7®--- R 3:3:3‘,‘
| 3Cc23 . F Data, 456 T
| F CurveCE-6703T72 3ERS
33 ... T DT‘:‘%;:'.“"" 3FH5 ... R On3EJ7 sheet
| g
. 3045 ... See 6130/3c45 | 3FS5,
; 3CA3 .. R Suppl. Listing, 3GKS .. R On back of
| 4714 3EJ7 sheet
! CRe 3Gsse .. R c:::b;%g?
| 3CF6... R On 3BY6 sheet e
3CN3A R Data, 9-68 aHMS/
? . Suppl. Data,
OSBRI wriieie 3HAS .. R On 3GSS sheet
3CS6 . R Data, 9-68 3HQ5 ... R Suppk Listing,
3CU3A R Dats 1&2, 11-70 47
3cx3 R Suppl. Listing, |3HS8 ... R On 3GS8 sheet
| 4714 3IC6®... R On back of
| 3CY5 ... R Data, 9-68 3GS8 sheet
| 3cz3e R Dats, 9-68 3JC6A,
| 3D22A F Datalto3,755 | 3D6®* .. R ggggcl:‘ of
CurveCE-6483T3 sheet
‘ F Cu 3WP1.... C Data1&2, 8-51
F Curves
‘ CE-6865T1- C Curve 92CM-
| 6830T 7671
=
| m@ m Electronic INDEX OF
| Components TYPES 2



" Index of Types
3JP7 to 4ES8

For key to symbols, see sheet Index of Types 1

| Type i\°° Sheet Type ¢\°° Sheet
24 & Date & Date
| 3P7.... C Date, 851 4AU6 ... R Data, 562
| 3KP1 ... C Data1&2, 456 | 4AV6 ... R On 4AUG sheet
| C Curve 92CM- 4BC5® .. R On 4AUG sheet
7191R2 4BC8 ... R Onback of
| C Curve 92CM- 4AUG sheet
‘ 6658R2 4BL8® .. R Onback of
| 3KP4® .. C Data, 11-58 4AUG sheet
| 3KP7 ... C On 3KP4 sheet Use 4BL8/
| 3KP11... C On 3KP4 sheet XCF80
; 3KP16® . C On back of 4BN6 ... R Onbackof
| 3KP4 sheet LD
| IKT6 R On back of 3Gsg| 9BQ7A . R Data, 562
e 4BS8 ... R On4BQ7A sheet
204 i 4BUS® .. R On4BQ7A sheet
| U 2709 Use 4BUS/
4Gss
OGN | B O Srors 4826 ... R Onbackof
3RP1 ... C Data, 955 827 A g:g;’& ;';“‘
3RP1A .. C Tent. Data ot 4BQ7A sh
182, 755 Sheet
c Curv; 92CM 4CB6 ... R Onback of
7143R1 ) 4BQ7A sheet
54 Y Dats Chart 4CS6 ... R Data,3-64
pARY: 2700 4CX250F See 7204/
700 4CX250F
ey =& ?::; %";':'2 701 4CX1000A  See 8163/
182 457 4CX1000A
C Circuit CE-9131 | 4CX5000A R See 8170/
¢ Curve 4CXS000A
92CM-9158 4CY5® .. R On 4CS6 sheet
3WP2¢ .. C Data, 457 4D21....  See 4-125A/4D21
3WP11 .., C.Qn3WP2sheet | 4DE6 ... R On 4CS6 sheet
3X3000F1 See 8239/ 4DK6 ... R On back of
3X3000F1 4CS6 sheet
465A ... See 8165/ 4DTBA .. R On back of
4-65A 4CS6 sheet
41284/ 4E27A/
4D21 ... T Data Chart, 5-126B . T Data Chart,
11-69* 11-69"
4-250A/ 4EH7® .. R Data, 364
5022... T E::tg:mrt, Use 4EHT/
a LF183
4400A .. T Dats, 962 4EJ7®... R On 4EH7 sheet
58"::;;73 A Use 4EJ7/
-400 LF184
41000A.. T 2ol 4ES8® .. R On4EH7 sheet
Electronic INDEX OF
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" Index of Typiesi
4ES8 to 5HZ6

For key to symbols, see sheet Index of Types 1
Type ‘¢°° Sheet Type ;s°° Sheet
4 & Date o & Date
4ESge ., Use 4ES8/ 5AUP24 . C Dats 1&2, 958
XCC189 C Curve 92CM-
4EW6 ... R On back of 8343R1
4EH7 sheet 5AV8 ... R Data, 7-61
4GKS5 ... R Suppl. Listing, 5AZ4 ... R Dsta Chart,2-70°
an* SAZP4 .. Dsta 1 to 6,2-69
4GM6 ... R On back of 588 .... R Tent. Data
4EH7 sheet 1&2, 958
| 4HM6 ... R Data, 8-63 6BC3A .. R Data11t04,4.65
4HQ5 ... R Suppl. Listing, 6BE8 .. R Data Chart,2-70°
4.714 5BK7A . R Dats, 2-59
4HS8 ... R Data, 3-64 SBP1A .. C Data1,7.45
4)c6®... R Data, 10-66 6BQ7A .. R OnSBK7A sheet
4J)C6A .. R On 4JC6 sheet 6BR8 ... R On 5BK7A sheet
| 4JD6 ... R On 4JC6 sheet Use SBRB/5FV8
4JH6 ... R Suppl. Listing, 6BT8 ... R Data Chart,2-70%
4ns SBWS8 ... R Data, 7-61
4KE8 ... R On 4JC6 sheet 5C21 . See C6J/5C21
4KT6 ... R On 4JC6 sheet 5CG8 ... R Data, 7-61
4X150D . See 7035/4X150D SCLBA .. R On 5CG8 sheet
‘ 4XS00A . T Data Chart, SCM8® .. R On 5CG8 sheet
11-69* SCP1A .. ¢ Data 1&2, 1051
‘ 5-125B .. See 4E27A/ C Outline
| 5-1258 CE-6408R4
| BABP1 .. C Tent.Dats C Curve 92CM-6821
‘ g (;&’T’_. 6-22 .y §CP11A . C Tent. Data,4-47
utiine -
| C Curve92cM-7910 | 5C08 .-+ R Onpeckof
| S5ABP4® . C Dats, 1155 6C25 ... R On back of
| SABP7® . C On SABP4 sheet 5 SCG8 sheet
| SABP11 . C OnS5ABP4sheet |5D22 ...  See 4-250A/5D22
SADP1 .. C Tent. Data 5DJ4 ... R Data Chart,2-70°
‘ 1&2, 1256 SEA8 ... R Data,5-62
C Curve 92CM- SEUS ... R On SEAS sheet
; 9099 SEW6 ... R On SEAB sheet
‘ C Curve 92CM- S6FG7 ... R Onback of
6820R1 SEAB sheet
BAMS8 ... R On back of SFP4A .. C Data 1&2,863
‘ 4JC6 sheet SFP7A .. C Data, 851
BANS ... R Onbackof 4JC6 |grys ... R On back of
sheet
SEAB sheet
6AQ5 ... R ‘i’jé’;'i::; SGHBA .. R Dats, 9-68
SGM6 ... R On5GHBA sheet
S6AS4A... R Tent. 0818,4-57 6GX6 ... R On SGH8A sheet
i S5AS8 ... R Data, 7-61 6HZ6 ... R On back of 6GHBA
SAT8 ... R On5ASS sheet sheet
-

| m@ Electronic INDEX OF
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: [nzlex 70} Typ;;

5J6 to 6AN4
For key to symbols, see sheet Index of Types 1
Type ¢\°° Sheet Type g,\°° Sheet
& Date 7 4 & Date
5J6..... R On back of 6AB .... R Data Chart,2-709
SGHBA sheet 6AB4 ... R Dsats, 552
5KE8 ... R On back of See also
5GHBA sheet 6664/6AB4
5MQ8 ... R On back of 6AC7 ... R Dasta Chart, 2-70°
5GHBA sheet 6AD10 .. Suppl. Listing,
5R4GYB D Dsta 1 to 4,7-61 4-T14
5T8 .... R Data, 456 6AF3 ... R Data, 1059
5U4G .. R DataChart,2-70°| 6AF4 ... R Dats, 11-54
5U4GB .. R Data1103,7-61 | 6AF4A .. R Data, 561
5U8 .... R Data, 355 R Curve 92CM- 7766
5UP1 ... C Tent. Data, R Curve 92CM-
12-46 7759R1
¢ Circuit Use 6AF4A/6DZ4
CE-6819 6AF6G .. R Data, 12-44
C Curve 92CM- 6AF11 .. R Data, 5-65
6808 6AG5 ... R Dats, 155
C Curve 92CM- R Curve 92CM-
6810 6399R 2
5UP7 ... ¢ Dsts, 9-65 6AG7 ... R Data 1&2, 1162
5UP11 .. C Onb5UP7 sheet R Curves
5UP31 .. C On 5UP7 sheet CE-6035T1 &
5V3A ... R Data, 7-61 CE-6036T1
Use 5V3A/ 6AHAGT R Dats Chart, 2-70°
5AU4 6AH6 ... R Data Chart, 2-70°
BVAGA .. R Tent.Dsta, 768 | 6AK5 ... R Data, 955
R Outline R Curve 92CM-6504
CE-9549R1 & Use 6AK5/EF95
gu;ve 92CS- 6AK6 ... D Tent. Data 10-43
110R1 b
5V6GT .. R Data, 7-58 EE R LRl ZC e es
6AL3® .. R Dats, 3-62
5WP11 .. ¢ Tent. Data Use 6AL3/EYSS
1&2, 2-49
5X8 .... R Data, 355 6AL5 ... R Data,5-54
5Y3GT .. R Data 1&2,7-61 R ‘s:::": 92CM- 6561
5Y4GA.. R Data Chart,2-70° Een e
5YAGT .. R DataChart,2-70°| ga| 76T, R Data Chart,2.70°
523 .... R Data Chart,2-70° 6AL11 .. R Data1, 10-66
524 .... R DataChart,2.70° R Dsts 2&3, 8-64
5ZP16 .. ¢ Dsta1&2,758 | 6AM4 ... R Data Chart,2-70°
C Outline & Notes | GAMSBA . R Datal,1059
CE-7574R2 R Curve 92CS-
C Curve 92CM- 8504R1
7576R1 R Curve 92CM-
6A7 R Data Chart, 10244
2-70° 6AN4 ... R Tent.Dsta, 657
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Index of 7'i'ypeT

6ANSBA to 6BE3

For key to symbols, see sheet Index of Types 1

Type g\°° Sheet Type g\°° Sheet
& Date 74 & Date
; 6ANBA .. R Dsata1t03,1-61 | 6AZ8 ... R Tent. Dats
; 6AQSA .. R Data 1&2,11.58 1&2, 3.65
| See also R Curve 92CM-
| 6669/6AQ5A 8519
| 6AQ6... R DatasChart,2-70° R Curve 92CM-
6AQ7GT R Dats Chart,2-70° 8521
6ARS5 ... R Data Chart, 2:70° R Curve 92CM-
' B6AR11 .. R Dota 1&2, 1-63 8523
 6AS5 ... R DataChart,2.70°| 688 .... R Data Chart,2-70°
. 6AS6 ... D Tent.Data, 250 | 6810 ... R Data 182,163
| D Curve 92CM- 6BA3 ... R Dats, 4-65
7401; -7408 6BA6 ... R Data, 3-61
D Curve 92CM- R Curve 92CM-
7404R1 6609
6AS7G .. D Dats, 555 R %tg;; 92CM-
$ O R Use 6BAG/EF93
ee aiso
B6AS8 ... R Tent. Data, 564 6660/6BA6
R %‘;‘3’;920”' 68A7 ... R Tent. Data,9-48
8AS11 .. R Dats1&2, 163 R Caana
6AT6 ... R Dats, 955 R Curve 92CM-
| R Curve 92CM- 6980R 2
| 6610 6BABA .. R Tent. Data
| 6AT8A .. R Dats, 8-60 1&2,657
6AU4GTA R Data, 8-59 R Curve 92CM-
‘ 6AUSGT R Data1, 1154 9339; 8646
R Curve 92CM- 6BA11 .. R Data, 6-64
. 6AUBA.. R 33?51 04,1060 B - R Tant Gse S0
\ o0 ata o 4, 10-
 6AUBA . R Datalto 3,162 B Sos92Ch
6AV5GA R Data Chart,2-70" | 68C5 ... R Data, 3-55
6AV6 ... R Dats, 859 Use 6BC5/6CES
6AV11 .. R S:ggk Listing, 6BC7 ... R Tent. Data,3-54
GAWBA R Dot 104,162 | %8 -+ R Qota 1 aaas
6AX3 ... R Dats, 5-62 8789
6AX4GTB R Data, 3-61 R Curve 92CM-
6AX5GT R Tent. Data 8788R1
1&2, 2.-60 Use 6BC8/
R Curve 92CM- 6828
7382 6BD6 ... R Data Chart, 2-70°
6AX8 ... R Data Chart, 2-70° 68D11 .. R Data, 5-65
6AY3B .. R Dats, 10-64 6BE3 ... R Datas, 4-64
6AY11 .. R Datas, 6-64 Use 6BE3/6BZ3
m@ Electronic INDEX OF
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" Index of Types
6BE6 to 6C5

For key to symbols, see sheet Index of Types 1

T & Sheet
L o & Date
6BEB ... R Data,5-61
Curve 92CM-
6625; -6601
68F5 ... R Data Chart, 2.700
6BF6 ... R Data Chart,2-707
6BF11 .. R Data 1, 10-66
Dsata 2 to 4, 4-66
68G6G .. R Data Chart, 2-707
6BGB6GA® R Dgta Chart, 2-70°
6BH3A .. R Dats, 10-64
68H6 ... R Dats, 965
R Curve 92CM-
6892; -6893
See also
6661/6BH6
6BH8 ... R Data Chart, 2-70°
68J3.... R Data, 6-64
6BJ6.... R Data, 955
Curve 92CM-
6867; -6870
See also
6662/6846
6BJ7.... R Dats, 1059
6BJ8 .... R Tent. Data
1&2, 758
Curve 92CM- 9535
6BK4B .. R Data 1,9-65
R Data 2, 9-67
6BK4cC/
6EL4A R Suppl. Listing,
4714
6BKS5 ... R Data Chart,2-70%
6BK7B .. R Data, 259
R Curve 92CM-
9764
6BL7GTA R Tent. Data, 458
R Curve 92CM-
9526
68L8Y .. R Dats, 5-62
Use 6BL8/ ECF80
68M8/
ECL8B2 .. R Data, 5-65
6BN4A .. R Data, 1-62
R Curve 92CM-9941
6BN6 ... R Data 1t04,8-60

Use 6BN6/6KS6_

Type

6BQ5 ...

68Q6GTB
6CUG...
6BQ7A ..

6BRSBA ..

6BS3A ..
68S8 ...
esue ...

68VS ...
6BV11 ..

6BW4 ...
6BWS. ...
6BX7GT..
6BY5GA
6BY6 ...

68Y8 ...

6826 ...

‘\o(‘ Sheet

& Date

Data, 8-569
Curve CE-9364T
Curve 92CM-
9365

Tent. Data, 6-59

Curve 92CM-
9903

Use 6BQ5/ELS4

Data 1&2, 1-62
Data 1&2, 1-62
Use 6BQ7A/
6BZ7/6BS8
Data, 2-67

Use 6BR8A/
6FV8A

Data, 10-64

Data Chart, 2-70°
Data, 1-62

Curve 92CM-
9428; 9433

Data Chart, 2-70°
Suppl. Listing,
4714

Data Chart, 2-70°
Data, 7-61
DataChart,2-709
Data Chart, 2-707
Tent. Data, 354
Curve 92CM-8140
Curve 92CM-8138
Tent. Data 1,958
Curve 92CS-
9616

Data, 8-59

Curve 92CM-
8508R2

Curve 92CM-
9485R1

Data 1&2, 1-62
Use 6BQ7A/
6BZ7/6BS8

Data 1,11.54

Curve 92C-6378

Data Chart, 2-70%

RGN

Electronic
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‘Index of Ty;sm”

6C6 to 6DE7

For key to symbols, see sheet Index of Types 1

Type .;\°° Sheet Type o Sheet
o & Date o & Date
6C6,6C9 . R Data Chart, 2-70% 6CQ8 ... R Data1to 4, 361
6CA4 ... R Data 1&2,8-60 6CR6 ... R Data Chart, 2-70°
6CA5 ... R Data, 7-61 6CS6 ... R Data, 8-56
6CBSA .. R Data, 859 R Curve 92CM-8922
R Outline 6CS7 ... R Tent. Data
CE8988R1 1&2,11.58
R Curve 92CM-8436 | 6CT3 ... R Data, 5-68
6CB6 ... R Data, 3-55 6CU5 ... R Data, 1-62
R Curve 92CM-7378 R Curve 92CM-
6CBBA R Tent. Data, 459 8908R1
R Curve 92CM- 6CU6 ... See 6BQ6GTB/
| 9864 6cue
| Use 6CB6A/6CF6 | 6CU8 ... R Data, 4-60
See also R Curve 92CM-
6676/6CB6A 10353
6CDBGA R Tent. Data, 10-56 R %';: g’-’CM-
R 6CW4 ... R Data 1 to 3, 163
R Curve 92CM-9016 | 6CW5® .. R Data, 5-65
6CE3 ... R Data, 269 R Use 6CW5/ELB6
Use 6CE3/6CD3 6CX8 ... R Data, 1059
6CG3 ... R Data, 2-69 6CY5 ... R Data, 1059
Use 6CG3/ 6BW3 B C“';"* 92CM-
6CG8A . R Data, 3-61 i
6CH8 ... R Data Chart, 2-707 2717/6CY5
6CJ3.... R Data, 12:68 6CY7 ... Data, 1059
Use 6CJ3/6CH3 | 6CZ5 ... R Data 1 to 3,1-61
6CK3 ... R Data, 8-69 6DA4® .. R Data, 1059
6CK4 ... R Data Chart, 2-70" 3 Use éDM4A/
6CL3 ... R Data, 12-66 6DA4
6CL6 ... R Tent. Data,9-52 6DB5 ... R Data, 7-61
: giwuitgggﬁ%oz 6DC6 ... R Tent. Data, 6-54
urve =
| R Curve 92CM- 7808 § Corveo2ch
| See also R Curve 92CM-
6677/6CL6 8338
6CLSBA . R Data 1&2,1069 |6DE4 ... R Data, 1-62
6CM3 ... R Data, 4-67 Use 6DE4/6CQ4
6CM6 ... R Tent. Data 6DE6 ... R Data, 1059
1&2, 9-58 R Curve 92CM-
6CM7 ... R Data1to 3,5-61 8578R 1
6CM8 ... R Data Chart,2-70" 6DE7 ... R Data 1,5-62
6CN7 ... R Data, 1-63 R Tent. Data 2,659
| 6CQ4 ... R Data,5-62 R Curve 92CM-9991
| Use 6DE4/6CQ4 R Curve 92CM-9914
R E— — =z
Electronic INDEX OF
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 Index of Types
6DG6GT to 6FQSA

For key to symbols, see sheet Index of Types 1

& &
Type o Sheet Type - Sheet
24 & Dote o & Date
6DG6GT R Tent.Data, 12566 | 6EH5 ... R Data Chart, 2-70°
6DK6 ... R Tent. Data, 459 6EH7® .. R Data, 3-62
Use 6EH7/EF183
R Curve 92CM- 6EJ7®...R Data, 362 -
e 9851R1 6EL4A .. R Suppl. Listing,4-714
L 6EM5 ...R Data1 to 3,5-61
A4 .. R Suppl L /
e peL LN [ GEM7 ...R Data1 103,561
6DN3 ... R Data 1&2,5.70 R Data 4, 8-60
6DN6 ... R Data Chart, 2-707 Use 6EM7/6EA7
6DN7 ... R Data, 1059 6EN4 ... R Data1t04,2-7
R Outline 6EQ7 ... R Data 1&2,8-60
CE-10241 6ER5 ... R Data, 8-60
6005 ... R Data1, 7-63 6ES5 ... R Data, 7-61
R Outline 6ES8 ...R Data, 5-61
CE-9343 Use 6ES8/
R Curve 92CM-9309 ECC189
8DR7 ... R Tent.Data,659 | 6EU7 ...R Data 182,860
R Data 2, 1-62 6EUB ... R Data, 7-61
R Curve 92CM- 6EV5 ... R Data, 7-61
9913 6EV7 ... R Data Chart, 2-70°
6DS4 ... R Datalt03,163 | 6EW6 ... R Data, 1059
6DS5 ... R Data 1&2, 8-69 Curve 92CM-9966
R Curve 92CM- 6EW7 ...D Datalto 4,1-62
9292 6EZ5 ... D Data Chart,2-70°
6DT5 ... R Data, 1059 6EZ8 ... R Data, 7-61
6DT6A .. R Datalto4,1-61 | 6F4 -...R ZPM- g;tg‘nsgs ,
6DT8 ... R Tent. Data, 857 urve i
R Curve 92cM.0397 | 6F3 -+-- R DataChart, 2.70°
60V4 ... R Data1to 3,163 6F6 .... R Data Chart, 2.700
6DW4B . R Data, 465 6F6GT .. R Data Chart, 2-70%
60X8°® .. R Data, 9-62 6F8G ... R Data Chart,2-707
Use 6D X8/ 6FA7 ... R Data 1&2,8-60
6oz4 " ECL84 6FD7 ... R Data 1&2, 9-62
-+ R Dotal82,463 | gFES ... R Dsta Chart,2-70°
6E5 .... R Data, 12-44
6FG7 ... R Data, 3-62
6EAS ... R See 6CY5
6EA7 ... R Data,7-61 6FHS5 ... R Data 1&2, 8-60
Use 6EM7/6EA7 6FH8 ... R Data 1&2,10'59
6EA8 ... R Data, 7-61 R Curve 92CM-
R Curve 92CM- 9866 10221
R Curve 92CM-9867 | 6F47.... R Data 1&2,1-63
G6EB8 ...R Tent. Data 6FM7 ... R Data, 5-65
1&2, 659 6FM8 ... R Data, 7-61
R Curve 92CM-9908 | 6FQ5A .. R Data, 3-62
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index of Types

6FQ7 to 6JZ8

For key to symbols, see sheet Index of Types 1

Type o Sheet Type o Sheet
& Date 74 & Date
6FQ7® .. R Data1t03,5-61 | 6HB6 ... R Data, 9-62
Use 6FQ7/ 6CG7 Use 6HB6/ 6HAG
o o ) 6HB7 ... R Datalto3,364
annlR ata
0 6HE5 ... R Data, 2-69
6FV6 ... R Tent.Data, 689 | gyrg ..., R Data1to 4,361
R ‘i‘gg;s”c”' 6HGS ... R Data1&2,3-64
~ 6FVBA ..R Dats, 3-64 g:ﬁ ol g‘:"'iﬁ
 6FW5 ... R Data,5-62 sta,
| 6FY7 ... R Data, 5-65 il
. 6G11 ...R Data182,8.63 | SHAS .- R Data1&2,10-63
| ! 6HQ5 ... R Suppl. Listing,
6GB5® .. R Data, 2-66 4714
Use 6GB5/EL500 | 6HR5 ... R Suppl. Listing,
6GC5 ... R Data1,9-62 ans
R Data 2&3, 4-63 6HR6 .. : ommz,sgg
‘ 6GE5 ... R Datas, 463 6HS6 .. Data 1 & 2,5-
| : 6HS8 .. R Datal,1-63
| 6GF7A .. R Data1to 3,10-64 R Data2&3,1-62
| 6GHBA .. R Deata1t04,4-63 | gHzg .. R Datalto4,1-63
| 6GJ5A .. R Data 1&2, 10-64 6J4.... D Tent.Dats 444
1 6GJ7® .. R Data, 1265 D Curve92CM-
Use 6GJ7/ 6543
ECF801 6JAWA. R See 8532/6J4WA
6J5,
6GKS5 ... R Data 1&2, 561 6J5GT R DataChart, 2-70°
Use 6GK5/ 6J6A . R Data1to3,7-61
6FQ5A 6J7.... R DataChart,2-700
6GK6 ... R Data 1 to 3, 7-61 6J10 R Datal tolss,}-gs
]
6GL7 ... 182, Use6Z10/6J1
| R Date182.463 | o \h6n. R Datala2,1064
| 6GM6 ... R Data 1&2, 860 | gjc6A. R Datal&2,10-66
i 6GN8 ....R Data1t03,5-61 | 6JC8 . : Data1&2.5-g§
(4 6JD6 Data1&2,4-
| 6GT5® .. R Deta1&2,663 | 808 R Doto182 267
. 6GT5A..R Data1&2,1064 | giGGA. R Datsl&2 10-64
 6GU5 ... R Data, 12:65 6JH6 R Dats1t03,4-63
‘ 6GU7 ... R Data 182,463 6H8 .. R D;‘;gfg_gg;
~ 6GV5...R Dats, 464 6JMBA. R Suppl. Listing,
' 6GW6®.. R Data 182, 3-61 4-714
| Use 6GW6/6DQ6B| 6006 .. R Datal&2,9-67
 eGws/ 6JR6 .. R Datal1&2,963
ECL86.. R Dats,5-65 BEECE R Surn il
6GX6... R Data1t0 4,561 | g;T6a. R Datal&2,10-64
6GY6 ... R Datalto 3,561 | 6JU6G .. : Data1&2,4-66
.R 2-70° | 6JUBA . Data, 3-64
é‘GH:s’,S Data Chart, 6Jv8 .. R Dstalt03,663
BHEGT/G®R Data, 8-42 6Jz8 .. R Data, 4-64
6HAS ... See 6HM5/6HAS
—
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inagex oOfF iypes

6K6GT to 6X4

: For key to symbols, see sheet Index of Types 1
‘ Type .;\°° Sheet Type o Sheet
| 4 & Date & Date
| 8K6GT. R Dstal&2,656 6N5 .. See6AB5/6N5
; R Curve92CM- 6N7,
| 4881R2 6N7GT R DataChart,2.70°
| R Curve92CM- 6Q7 .. R DataChart,2-707
; 6313 6Qi1 .. See6K 11/6Q11
| 6K7,6K8 R DataChart, 2709 | 6S4A ., R Datal&2,1-62
; 6K11/ 6S8GT® R DataChart,2-708
| 6Q11. R Data, 2-65 6SA7,
6KA8 .. R Datalto5,5-62 6SA7GT/G Data, 1-43
6KD6.. R Datal&2,5-69 R Curve92C-4993
6KE8 .. R Datalt03,4-63 R Curve92C-4989
6KL8 .. R DataChart,2-70° | 6SB7Y. R DataChart,2-70°
6KM6.. R Datal&2,9-65 65C7 .. R DataChart,2-709
6KM8.. R Datalto3,1-63 6SF5 .. R DataChart,2-70°
6KT6 .. R Datal&2,10-66 6SF7 .. R DataChart,2-70°
6KT8 .. R Data, 4-64 6SG7 .. R DataChart,2-700
6KV6.. R Data 7-67 6SH7 .. R DataChart,2-709
| 6KV6A . R Datal1&2,8-69 6SJ7,
| 6KV8 .. R Datalto3,6-66 6SJ7GT® R Data, 6-48
| 6KY6 .. R Datal&2,4-67 R Curve92CM-4939R1
| 6KYBA. R Datalto3,10-64 R  Curve92CM-6444R1
| 6KZ8 .. R Datalt03,3-64 R Curve 92CM-6409R1
6L6, 6SK7 .. R DataChart,2-700
6L6G® R Datalt03,11.54 | gsK7GT R Data Chart,2-70°
R Curve92C(M)- 6SL7GT R Data, 11-54
5 0u~e942?:81m Curve 92CM-6298
-4608 ® Tent.D )
6L6C. R Datalto5,860 GENGATAR Jlent.Uata 132
L7 .. R DataChart,2-700
| 6LB6 .. R Data182,569 | asn7GTB B oo 3o o 22
‘ 6LC8 .. R Datal: 04,963 6sQ7,
| 6LE8 .. R Datal&2,12-65 O
6LF8 .. R Datalto3,464 | CSCTGVGOR Data 1243 o
6LHEA. R Suppl, Listing, 6sA7 .. R DataChart, 2-70°
T ans 6T4 .. R DataChart,2-720'3
] Tent. Data1&2,
6LHBA R Suppl. Listing, 6TBA . 8 o Jent. Bare) B
4714 ;
6LM8 .. R Datalto3,864 S o
6L06 .. R Data1&2.1-68 6U5 .. R DataChart,2-70%
Useﬁa%gg 6UBA .. R Data1t03,1-61
U A/6K
6LO8 .. R Datalto3,2-66 s::g::,sss/-/sg/os
6LT8 .- R S:fi’:;l.‘Listing, 6USA
6V3A .. R Tent.Data, 5-55
6MD8.. R Datal&2,965 6V6 .. R DataChart,2-709
6ME8 .. R Datalto3,4-67 6V6GTA R Datalto3,1-62
6MJ8 .. R Datal&2,5-69 6WAGT. R Data, 1-62
6MK8.. R Suppl. Listing, 6W6GT. R Tent.Data,10-53
4-7 R Curve92CM-7942
6MN8.. R Data, 5-69 6X4 .. R Data1&2,1053
6MQ8.. R Datalto3,9-68 R RatingChartll
6MUB.. R Data1&25-70 92CM-8024
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Index ot fypes
6X4 to 10GF7A

For key to symbols, see;ze-mdex of Types 1

o
Type R Sheet Type s Sheet
o & Date ve * & Date
6X4 .. R Curve92CM-8031 | 8CX8 .. R Onbackof8CG7
6X5,® sheet
6X5GT/G R Data, 343 8021 .. T DataChart,11-69°
6X8 .. R Datalt03,8-60 8DP4 .. C Data, 958
6Y6GA® R Data, 1059 8EB8®. R Onbackof8CG7
| Use6Y6GA/6YEG sheat
6210 .. R Datal&2,4-66 UseBGN8/8EBS
Use6Z10/6J10 8EM5 .. R Data, 1-63
JA7® .. R DataChart,2-70° | 8ET7 .. R Data, 7-61
7AU7 .. R Dats, 4-67 8FQ7 .. R Data, 7-67
78P7A C Tent.Data,6-48 Use8FQ7/8CG7
7C5 .. R DataChart,2-700 |8GJ7® . R On8FQ7sheet
7C7 .. R DataChart,2-70° Use8GJ7/PCFBO1
7C24 .. See 5762/7C24 8GN8 .. R On8FQ7sheet
7EY6 .. R On 7AU7 sheet Use8GN8BEBS
7F7 . R DataChart,2-70° 8GU7 .. R On8FQ7sheet
7F8 .. R DataChart,2-700 | 8HP4 .. C  Data, 4-64
7KY6 .. R On 7AU7 sheet 8JUBA,
7KZ6 .. R Datal&2,7-67 8JV8.. R Onbackof8FQ7
JMP7 .. C Data, 1051 sheet
C OutlineCE- 8KA8,
7438R3 8LC8.. R Onbackof8FQ7
- IN7 .. R DataChart,2-709 _ sheet
. NP4 .. C Datal&2,12-66 |8LT8 .. R Suppl. Listing,
C Data,3,967 4-714
C Data4to6,12-66 8NP4 .. C Data, 3-64
7TP4 .. C Tent.Dats, 2-52 8XP4 .. C Data, 4-64
C  Outlines&Notes 8YP4 .. C Data, 4-65
CE-7691 9AU7 .. R Data, 7-67
€ Curve92CM-7688 | 9BR7 .. R DataChart,2-700
. 7VP1.. C Tent.Datal&2, 9C25 .. T Datalto3,463
11-52 T Curve92CM-7269
7VP31.. C Data, 4-65 T Curve92CM-7234
JWP4 .. C Data, 12-66 9KZ8 .. R Suppl. Listing,
8AUB .. R Data, 8-63 4-714
8AWBA. R Data, 8-63 9UBA .. R DataChart,2-70°
8810 .. R OnBAWSAsheet | 9WP4 .. C Data, 7-67
8BABA . R On 8AWSBAsheet 10AL11. R On9AU7 sheet
8BH8 .. R OnbackofBAWSA | 10805 . R Suppl. Listing,
sheet | 1006 . R DetaChart, 2700
‘ oo ataChart, 2-
~ BBNB.. R OnbackofBAVIBA | 10DE7. R On9AU7sheet
 8BQ5.. R Onbackof8AwsA | '0DR7. R Onbackof9AU7
| sheet
8CG70. R Data 5es . | 100X8* R Onbeckof 9AU7
Use8FQ7/8CG7 A
8CM7.. R On8CG7sheet | 10eG7 R oroaopl@LCL84
8CN7 .. R On8CG7sheet | J9EGT R Data 361
8CS7 .. R Onbackof8CG7 | joew™’ 2, aen,
sheet 7. R S:-;;?IA Listing,
{ ]
8CWS®. R Onbackof8CGT | 106F7¢ R O 10EM? sheet
UseBCWE/XL86 | 10GF7A R On10EM? sheet
m@ Electronic INDEX OF
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" Index onyp:s
10GN8 to 12CK3

For key to symbols, see sheet Index of Types 1 i

Type s Sheet Type o Sheet
‘9" & Date & Date
10GN8 R Onbackof10EM7 | 12AV7,
sheet 12AW6 . R  DataChart,2-700
10HF8, R Onbackof10EM7 | 12AX3 . R  Data, 1-63
sheet 12AX4GTA® R On 12 AX3 sheet
10UA8 . R Data1&2,4-64 12AX4GTBR On12AX3 sheet
Use 10JAS 10LZ8 12AX7A R Data1&2,10-60
10LEB. R Data, 8-69 Use 12AX7A/ECCS3
10SP4.. C Data, 857 12AY3®* R Data, 10-64
C OutlineCE- 12AY3A R On 12AY3sheet
7729R1 12AY7 R Tent.Data,4-53
C Curve92CM-7773 R Curve92CM-7861
11AR11 R  On10LES sheet 12AZ7A R Data, 1-62
11CP4.. C Data, 6-66 1284A.. R Tent.Data,5-55
11CY7, 12BA6 R Data, 4
11DS5 R  On10LE8sheet 12BA7. R On12BAG6sheet
11GP4.. C Data, 2-67 12806.. R On12BAGsheet
11HM7. R Data18&2,6-66 128E3.. R Onbackof12BA6
11HP4A. C  Data, 6-66 sheet
11KV8. R Data, 6-66 128E6,
11L0B.. R On 11KV8sheet 12BF6. R Onbackof12BA6
11LT8. R Suppl. Listing, sheet
4716 12BF11. R Onbackof 12BA6
12A6 .. D Tent.Data,5-42 sheet
D Curve92C-6327 128H7A R Tent.Data1&2,
12ABS5.. R Tent.Data1&2, 3-55
9.55 12BK5.. R DataChart,2-70°
R Curve92CM.-8756 12BL6.. R DataChart,2-709
12ACS, 12NP4A. C  Data, 9-65
12AD6. R DataChart,2-700 | 12BQ6GT8/
12AE6A. R DataChart,2-700 12CU6. R Data, 10-64
12AF3. R Data, 1059 12BR7. R DataChart,2-707
Use 12AFY 12853*. R On12BOBGTE/
12BR3/ 12CU6
12RK19 sheet
12AF6. R DataChart,2-700 | 12BS3A. R On12BOGGTB/
12AL5.. R Data, 5-54 12CU6
12AL8.. R DataChart,2-709 sheet
12AL11 R Data, 8-64 Use 128534/
12A05. R Tent.Data1,8-53 120W4A
R Tent.Data2,5-54 128V7.. R DataChart,2-70°
12ATE . R Onback of 12AQ5 Use 12SY7A/128VT/
Tent. Data 2sheet 12DQ7
12AT7.. R Data, 3-54 128V11. R Suppl. Listing,
R Curve92CM-7056 4-714
Use 12AT7/ECCB1 128W4 . R DataChart,2-700
12AU6 . R Data, 657 128Y7A R Datal&2,3-61
12AU7A R Data1t03,7-61 Use 12BY7A/128VY/
Use 12AU7A/ 120Q7
ECC82 128Z6.. R Data, 3-61
12AV5GA R Data, 7-58 128Z7.. R DataChart,2-709
12AV6. R On12AVEGA 12CA5.. R Tent.Data3-55
sheet R Curve92CM-8507
12CK3. R Data, 12-66
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Index of Types

12CL3 to 13710

%

For key to symbols, see sheet Index of Types 1

Type & Sheet Type g\°° Sheet
rf & Date & Date
12CL3.. R On12CK3sheet 12K?GT® R DataChart.2-700
12ZN5,. R DataChart,2-70C 1X&L8.. R DataChart2-700
12CR6.. R Tent.Data,6-56 12KkP4A. C Data, 9-58
R Curve92CM-9006 | 126GT. R DataChart,2-70°
12T3.. R Data, 8-70 1248GT. D Dats, 1043
12008/ 12MD8. R Suppl. Listing,
1205.. R On12CT3sheet 4-714
12CX6.. R DataChart, 2-700 1285 .. R DataChart,2-700
1204 .. R Tent.Data, 459 15A7.. R Dats, 1064
12D85.. R Data, 7-61 125C7 .. R DataChart, 2-700
12DK6.. R Suppl. Listing, 125F5 .. R DataChart, 2-700
4-71a 125F7 .. R DataChart, 2-707
120M4 . R Data, 5-61 123G7.. R DataChart,2-700
12DQ6A® R On 12DMd sheet 125H7.. R DataChart,2-70°
120068® R On12DM4sheet 12807 .. R On12SA7sheet
120Q7. R DataChart,2-702 | 125K7.. R DataChart,2-70°
Use 12BY7A/ 125K7?GT R DataChart, 2-707
128v7/120Q7 | 128L7GT R On 12SA7sheet
12087.. R DataChart,2-700 1207:... R Onbackof 125A7
1207T5.. R Data, 10-59 sheet
120TB.. R On12DTSsheet 12W7.. D Tent.Data,6-46
12007, 18Y7.. D Tent.Data,6-46
12DY8. R DataChart,2-709 D Curve92CM6786
120Z6.. R Data, 4-60 12T110.. R  Suppl. Listing,
R Curve92CM-1039 474
12D5.. R DataChart,2-709 12V6GT. R Onbackof125A7
12EK8, sheet
12Q7. R DataChart,2-700 12W6GT. R Onbackof 12847
12F8, sheet
12FK6. R DataChart, 2700 |12X4 .. R Dats, 1064
12FM6 . R DataChart,2-70° | 130W4,
12FQ7.. R Deata, 8-70 13DE7.. R On 12X4sheet
12FQB.. R Datal&2,1060 13DR7 R Onbackof 12X4
12V7.. R DataChart,2-709 sheet
12¢X5.. R Data, 7-63 13EM7.. R Onbackof 12X4
12GC6.. R Dats, 7-61 sheet
12GE5.. R Data. 10-64 Use 13EM7/
12G5®. R  On12GESsheet 15EA7
12GT5.. R Data, 4-65 13FD7.. R Onbackof12X4
12GT5A® R On 12GT5sheet sheet
12GW6. R On 12GT5sheet 13FM7.. R Dats, 4-66
Use 12GW&/12DQ68 Use 13FM7/
12H6 .. R Onbackof12GTS 15FM7
sheet 13GB5®. R On 13FM7sheet
12HG7 . R Data1t03,4-65 Use 13GB5/
12HL7.. R Suppl. Listing, XL500
4-714 13GF7¢. R On13FM7sheet
12BGT, 13GF7A. R Onbackof 13FM7
1288 .. R DataChart,2-700 13110® sheet
12)B6A . R Deata, 8-69 8
5 13210.. R Onback of 13FM7
1206 .. R On121B6Asheet sheet
12M6A . R On12B6Asheet Use 13210/
12k5 .. R DataChart,2-709 13110
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~ Index of Types
14GT8 to 17KVé

For key to symbols, see sheet Index of Types 1

Type L Sheet Type g\°° Sheet
4 & Date & Date
14GT8.. R Datal1&2,1-61 17C9 .. R DataChart,2-70°
14W4.. C Data, 4-63 17CFM4 . C Data1&2,1059
15AF11. R Data, 5-65 € Raster-Cutoff-
158D11® R On 15AF11sheet Range Charts
Use 16BD11A
150059, R On15AF11sheet & gmgﬁz‘gm
Use 15005/ i
PLB4 € OutlineCE-102618
16EP22. G Dats, 270 L W
16FM7.. R Onbackof1?‘AF11 17CK3.. R On178H23Ashest
Use13FM7/ =t | 17CSP4. C  Data, 3-62
15FM7 17CT3.. R Onbackof 17BH3A
18FY7.. R Onbackof 15AF11 sheet
: s sheet | 170UB.. @  Onbackof 178H3A
5HB6. . nback of L
A Use 17CU5/17C5
15KP22. C Data, 7-67 17D4 .. B Onbackof 17BH3A
15KYBA. R Data. 10-64 sheet
16LEB.. R Suppl. Listing, 17DAP4. C Dats, 4-60
4-714 17DE4.. R Onbackof 17BH3A
15LP22., C Data1t06,7-67 sheet
15NP22. C Dataltob, 1-68 17DM4A R Data, 5-65
16BGP4. C Data, 4-65 17DQP4. C Dats, 3-62
16CHP4A C Data, 7-67 17DRP4. C Dats, 4-63
16CMP4A C  Data, 12-66 17DSP4 . C Datalto 3,460
16GK6.. R Data, 10-64 C OutlineCE-10376B
16RP4B. C Data, 10-65 € Charts92CS 10376,
16TP4 .. C Data, 9-58 -10377
17AB10/ C Curve92CM-10382
17X10. R Suppl. Listing, 170WP4. C  Dats, 1-63
4-714 170XP4. C Data1t05,8-60
17AX3.. R On16GK6sheet 17EFP4. C  Data, 10-65
17AX4GTAR On16GK6sheet 17€2P22 C Datalt04,11-69
17AY3®. R Onback of 16GK6 17GES.. R  DataChart,2-709
sheet 17GBA. R Data, 8-70
17AY3A. R Onback of 16GK6 17GV5.. R DataChart,2-709
sheet 17GWe/
178E3.. R Onbackof16GK6 | 170068 R On 17GJ5A sheet
sheet 17HPAC . C Data, 1-64
Use 17BE3/ 17JB6A. R On17GS5A sheet
17823 170F6 .. R Onbackof 17GBA
178F11, R  Onback of 16GK6 sheet
sheet 17JG6A . R Onbackof 17GBA
Use 17BE3/ sheet
17823 17JMBA. R  Suppl. Listing,
178H3.. R DataChart, 2-700 4-714
17BH3A. R Dats, 5-68 17006 .. R Data, 8-69
1780P4.. C Dats, 4-63 10R6 .. R On17)06sheet
178P40 . C Dats, 3-64 1JTEA . R On17J)Q6sheet
17BO6GTBR DataChart, 2-70° 17428,
178BR3/ 17KV6. R Onbackof17J06
17RK19. R Suppl. Listing, 4-714 sheet
17BW3. R Suppl. Listing, 4.714
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"~ Index of Types
17KV6A to 22BH3A

For key to symbols, see sheet Index of Types 1
o

Type < Sheet Type & Sheet

| 2 4 & Date o & Date

| 17KV6A. R Onbackof 17J06 19%X8 .. R DataChart, 2-700

| sheet 19YP4.. C Datalto5,10-60

| 17LP4B . C Data, 1-64 20AQ3/

| 170P4B. C Data, 10-63 LY88.. R Suppl. Listing,

‘ 18AJ10 . R Suppl. Listing, 4-714

4-714 20EZ7.. R Datal,5-61

. 18FWBA R Datal&2,7-61 R Data2,10-60
18FX6A R Data1&2,7-61 205P4 .. C Data1&2,1-68
18FYBA R Data 1&2,7-61 20TP4 .. C Data1&2,12-68
19GD6A R Data1&2,1-62 21AMP4B C  Data, 1-64
19ABP4. C Data, 4-63 21AVPAC C  Data, 2-64
19AFP4, C Data, 5-62 21AWP4A C  Data, 4-65
19A0P4 . C Data, 5-62 21AXP22A C Tent,Datalto 3,
1GAUAGTAR DataChart, 2-70° 8-56
19AVP4. C Data1to5,10-60 C Chart 92CM8565R1
19AYP4. C Data, 5-62 C DrawingCE-8399R48
198DP4 . C Data, 5-62 C GaugeDataCE-
19BG6GA R DataChart,2-709 88448
19CG3.. R Data, 8-70 C Curve92CM-8426R3
19CHP4 . C Dats, 3-62 21CBP4A C  Data, 1-63
19CLBA. R On19CG3sheet 21CaP4. C  Data, 4-60
19CMP4. C Data, 7-65 21CYP22AC Data1to7,10-60
19CXP4. C Dats, 10-65 21DHP4. C  Data, 3-62
19DQP4. C Dats, 1,12-66 21DLP4. C Tent.Data1&2,

C Data2,2-64 958
19DRP4. C Dats, 4-65 C Raster-Cutoff-
190SP4 . C Data, 7-65 Range Charts 92CS-
19EAB.. R On19CG3sheet 9349V
19EBP4 . C Datas, 2-67 & 92CS-93BOV
19EGP4 . C Datas, 2-67 C OutlineCE-96608
19ENPAA C  Dats, 2-66 C Curve92CS-9143R1
19FEP4B C Data, 12-66 21D8P4 . C Data1&2,10-59
19FLPA . C Data, 2-66 C OutlineCE-
19FNP4. C Data, 10-66 102558
19FX5.. R Onbackof 19CG3 C Raster-

sheet Cutoff-Range
19GEP4A C Data, 7-67 Chart92CS9911
19GJMA C  Dats, 12-66 C Curve92CM-9909
19GVP22 C Datas, 4-67 21EPAC . C Data, 1-64
19GWP22 C  Datalt05,4-67 21EYP4 . C Dats, 6-64
19HCP22 C Data1t04,5-68 21FDP4. C Data, 5-62
19HMP22 C Dats, 2-70 21FP4D . C Data, 1-64
‘ 19HNP22 G Data1t04,968 | 21FVP4. C  Data, 1065
19HR6.. R Onback of 19CG3 21GUP22 C Dats, 5-68
sheet 21GvP22 C Data1to4,5-68
194S6.. R Onbackof 19CG3 21LR8,. R Datalto3,10-65
sheet 21MP4e, C  Datas, 958
19HYP22 C Data1t04,5-69 21WP4B. C  Data, 10-65
196 .. R DataChart,2-700 | 21XP4B. C  Dats, 1065
19UNSB/ 21YP4aB. C Dats, 1-64
19CLBA R Suppl. Listing, 21ZPAC . C  Data, 1-64
4-714 228H3®. R Data, 2-67
198 .. R DataChart,2-700 | 22BH3A. R On22BH3sheet
—
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Tn;h: of Types

22BW3 to 25DN6

For key to symbols, see sheet Index of Types 1

Type g\"o Sheet Type g\°° Sheest
o & Date & Date
228W3.. R Suppl. Listing, 24AHP4. C Tent.Data1&2,
4-714 6-57
22D0E4.. R On22BH3sheet C Raster-
22IF6 .. R Onback of 228H3 Cutoff-Range
sheet Chart92CS-9349
22)G6A . R Data, 8-69 € Outline CE-9345B
220P22 . C Datalto5,4-67 C Raster-
220R6 .. R On22JGBA sheet Cutoff-Range
2206 .. R On22JG6A sheet Chart92CS-9350
22KM6 . R On22JG6Asheet C Curve92CS-9351
22€P22. C Data, 4-67 24ALP4. C Tent.Datal&2,
22KV6A. R Onback of 22)G6A 4-59
sheet € Raster-
220P22. C  Datalto4,9-68 Cutoff-Range
22W22. C Data, 8-69 Charts92CS-9919
23AHP4. C  Data1t05,3-61 & 92Cs-9918
23ARP4. C Data, 12-65 € Outline CE-9917B
23ASP4. C  Data, 3-61 C  Curve92CM-9352
23BDP4. C Data, 1-63 24BEP4 . C Data, 10-64
238GP4. C Data, 5-65 248F11. R SupplAListing,
2384 . C Data, 3-62 47
23BKP4. C Data, 5-62 24CP4B . C  Data, 1-64
23QP4. C Data, 3-62 24JE6A . R Onback 0f2%K56A
238TP4 . C Data, 2-65 sheet
23CBP4% C  On238TPAsheet Use 24106/ 24.E6C
230GP4. C  On23BTP4sheet | 24LQB.. R Onbackof iﬁ’eGefA
511 ¢ Dmelsss o 200030
23DAP4. C Data, 8-63 25AP22 C Datalto4,9-68
230BP4. C Data, 8-64 25AVE5GA R Data, 10-59
2%KP4 . C Data' 8-64 25AX4GT R On25AV5GA sheet
23ENP4 . C Data: 864 258CP22 C Datal1to4,8-69
2%P4.. C Datalt05,8-60 | 2580P22 C  Datal&2,8-69
2XEQP4. C  Data, 12:66 e (el B
2%ERP4. C  Data, 12:66 2581922 C  Data, 2-70
23€TP4 . C Data: 864 258KS5.. R On25AV5GA sheet
23¥2P4 . C  Data, 10-66 25806GTB/
23FDP4. C Data, 8-64 25CU6. R On 25AV5GA sheet
23FMP4. C  Data, 8-64 25C5 .. R Tent.Data, 7-568
23FP4A. C  Data, 4-63 R Curve92CM-
23FRP4. C  Data, 2-67 8908R2
23FSP4 . C  Data, 2-67 25CA5.. R DataChart,2-702
23GSP4 . C Data, 19-65 25CD6GB R  Data, 8-70
23HFP4A C  Data, 7-65 25CG3.. R On25CD6GBsheet
23HGP4. C Data, 12-66 25CK3.. R On25CD6GB sheet
23HUP4A C  Data, 7-67 25CM3.. R Onback of 25CDEGB
23HWPAA C  Data, 12-66 sheet
23P4 .. C Data, 4-63 25CT3.. R Onback of 25CD6GB
23WP4.. C Data1t06,10-60 sheet
23NP4.. C Data, 4-65 25CU6. . See 25BQBGTB/
23YP4.. C Data, 3-62 25CU6
24AEP4. C Data. 1-63 26DN6.. R Tent. Data,8-57
R OutlineCE-9343
e = =
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Index of Types

25EC6 to 832A

For key to symbols, see sheet Index of Types 1

Type g\°° Sheet Type o Sheet
4 & Date 4 & Date
25EC6.. R DataChart,2-700 50FK5.. R DataChart,2-709
25EH5.. R Data, 11-58 50LBGT. R Data, 9-41
25F5A.. R Data1t03,1-63 R Curve92CM-
| 25)06 .. R Data, 8-69 6314R1
| 25L6GT. R DataChart,2-700 50x6®.. R DataChart, 2-700
| Use 25L6GT/ 50Y6GT. R  DataChart, 2-70°
25WeGT 60FX5.. R Data1&2,8-60
250W4GT. R DataChart, 2-700 80 . ... R DataChart,2-700
25XP22. C Datal1t06,4-67 830 D Data, 7-63
26YP22. C Data, 467 84/624%. R DataChart,2-700
| 2525¢.. R DataChart,2-700 05.... F Tent.Data,5-46
| 2626GT. R DataChart, 2-70° 1M7L7GT/
| 26A6 .. D Tent.Data, 6-46 11M?GT R DataChart,2-700
| D Curve92CM- 117N7GT R DataChart, 2-700
| 6788 11723.. R DataChart,2-700
| D Curve92CM™- 404A .. See5847/404A
6784 407A .. D Data, 463
| 26A7GT. D Data1& 2,1-55 408A .. D Data, 463
; D Curve92CM-6510 | 417A .. See5842/417A
; 2606 .. D Tent. Data, 6-46 575A .. T Data, 4-58
| D Curve92CM-6772 | 579B .. T Data, 1-63
' 2606 .. D Tent.Data,6-46 604/7014 T  Data, 5-62
D Curve92CM-6789 | 615/7018 T  Data, 5-62
| 31LG6.. R On25JQ6sheet 627.. .. F  Tent. Data, 5-46
32T5A. R Data, 1-63 632B .. F Tent. Data,8-56
‘ 33R6.. R Data, 5-70 F  CurvesCE-9008T-
| 34CM3.. R On33IR6sheet 9007T1
| 34GD5A. R Datal&2,7-61 672A .. F Tent.Data,6-48
3585 .. R DataChart,2-70° F  CurvesCE-6734T1-
; 35 .. R Datal&2,1-62 6929T
35EH5.. R Datal&2,8-60 673.... T Data1&2,458
35GL6®*. R DataChart, 2-70° 4 Curve92CM-
; 35L6GT. R Data, 6-47 8824R1
| R Curve92CM-6309 | 676.... F Tent.Data,5-46
R Corve92CM- 677.... F Tent.Data,5-46
6307R1 710/6011 F  Data, 5-62
3 .. R Data, 950 714/7021 F  Data, 5-62
R Curve92CM- 716/6855 F  Data, 5-62
6615R1 760/6858 F  Data, 5-62
3bY4 .. R DataChart,2-70° | 807.... T DataChart,11-69°
36Z4GT. R DataChert,2-70° | 810.... T DataChart, 11-69*
3525GT. R DataChart,2-70° | 811A .. T Data1to5,4-63
36AM3B. R Data, 7-61 812A .. T Data1,6-63
42,43.. R DataChart,2-70° T Tent.Data2, 351
5085 .. R DataChart,2-70° T Data3,6-63
50B5 .. R Tent.Data 1-46 T Curve92CM-6938
R Curve92CM-6603 | 813...,. T DataChart,11-69°
60C6 .. R Data, 8-59 816.... T Datal&2,8-57
R Curve92CM-6603 | 827R,
50DC4.. R Tent. Data, 6-59 828 .. T DataChart,11-69*
R Curve92CS-9893 8298,
S0EHS.. R Data, 8-60 830B . T DataChart, 11-69*
SOFES .. R On50EHSsheet 832A .. T DataChart, 11-69*
Electronic INDEX OF
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Index of Types
833A to 4464

For key to symbols, see sheet Index of Types 1

‘ Type & Sheet Type o5 Sheet
| o & Date o & Date
| 833A .. T Data1,9-62 1612 .. D Dats, 1-43
| T Data2&3,1066 1616 .. T Data, 5-42
T Data4,259 1620 .. D Onbackof1612
| T OutlineCE- sheet
| 4786R5 1621 .. D Data, 1-43
1 T Curve92CM-6197 | 1622 .. D Data, 8-43
1 834.... T DataChart,11-69* | 1624,
| 835%... T Dats, 1242 1625.. T DataChart, 11-88°
‘ 836.... T On835sheet 1629 .. D Dats, 6-44
| 8370846 T Data Chart,11-69* | 1635 .. D Data, 4-47
8578 .. T Datal&2,7-55 D Curve92C-6358
T ShellCE-4653R2 1640 .. See 6405/1640
860°... T DataChart,11-69* | 1946 .. F  Tent.Data,6-47
866A .. T Datal&2,857 1947 .. F Tent.Data,6-47
868.... P Data, 3-61 F  Curve92CM-6849
8698 .. T Datal&2,11-52 1949 .. F  Data, 354
| T Curve92CM-7634 F  Curve92CM-6851
1 872A .. T Datal&2,857 2020 .. P Datalto6,5-69
880® .. T DataChart,11-69" |2060 .. F  Dats, 648
884,885 F Datal&2, 1244 F  CurveCE-6540T1
| 891R892T DataChart,11-69° F  Curve92CM-6274R1
| 892R .. T DataChart,11-69° |2050A . F  Dataito3,3-61
| 902A .. C Datal, 745 2054 .. T Datalto3,666
917.... P Data, 1056 2060 .. P Dats, 1066
| 2061 P Data, 6-66
| P Curve92CM- 2062 g
4360R2 P Data, 10-66
918.... P Datal1&2,361 %B- S wiiS 1550
919.... P Dats, 1056 : Data 182, 6-66
* 920.... P Datal&2,362 ey D260
921.... P Data, 12-56 -- T Datalto5,9-65
| 922" P Date 1066 4037A.. T Datalto4,7-65
| 923, P Date 847 4041 .. T Datalto3,12-68
| 926.... P Data, 1-62 4053 .. T Datal&2,665
‘ P Curve920M- 4054 .. T Datalto3,12-68
| 6208R1 4055... T Datal&2,967
926.... P Dats, 1256 T Dsata3,7-65
; 927.... P Datal&2,362 4058... T Datalto3,2-66
929.... P Datal&2,1-62 4062A . T Datalto3,7-67
930.... P Datal&2,361 4068 .. T Data1&2,2-70
‘ 931A .. P Datalt06,11-69 | 4070,
| 934.... P Datal&2,362 4071 .. T Datal&2,8-70
| 936.... P Data, 5-62 4072... T Datal1&2,8-70
P Curve92CM- 4438,
6478R1 4439 .. P Datal&7,570
g85.... D Data, 6-44 4440... P Data1to4,8-63
D Curve92C-5561R1 4441... P Datalto4,8-63
969.... D Data, 644 4441A . P Datas, 3-64
991.... F Data, 12-39 4449A.. P Data1t03,6-64
1609°.. D Data, 1-43 4459... P Datalto5,6-64
D Curve92C-6356 4460... P Data1to5,6-64
1611 .. D Data, 1-43 {Onback | 4461... P Data1to5,5-65
of 1609 Curve 4463... P Datalto5,6-64
92C-6355) 4464... P Datalto5,8-64
Electronic INDEX OF
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Sheet
& Date

Data1to5,8-64

Data, 5-65
Data, 5-65
Data, 2-69
Data, 12-66
Data1,10-66
Data1&2,10-66
Data1&2,5-70

Data1&2,1-68
Data, 12-65
Datalto7,12-66
Data1t06, 12-68
Data1, 4-71
Data 2, 10-66

Data1to 14,11-70
Data1t09,5-68
Data1t09,2-70
Data1t09, 12-68

Data1to015,2-67
Data1to4, 12-68
Data1to5, 12-68
Data1t06,2-71
Data1 to 3,2-69
Data 1t04,5-69
Data1to04,8-70
Data1t04,9-62
Data1,1-61
Data2,1-63
Data3,1-61
Data1to04,6-66
Dats, 6-66

Data 1& 2,6-66
Data1t06,9-67
Data, 9-68
Data1to4,4-65
Data, 9-68
Data1to5, 12-66
Dats, 9-68

Dats, 9-68

Data, 9-68

Data, 9-68
Data1&2,9-68
Dats, 9-68

Dats, 9-68

Data, 2-69

Data1&2,5-69
Data1t05,4-71

Type

4659,
4660 . .
4661 .
4662 ..
5560 ..
5551A. .

55B62A. .

5566 ..
55567 ..
5558 ..
5669 ..

5560 ..

5561 ..
5563A. .

5681 ..
5682 ..

5583 ..
5618 ..

5636 ..

5642 ..
5651A. .
5652 ..
5653 ..

5670 ..

QOUVVVNMOOOD O- =HTPTVVN TMANM- TN TN - TMTM- TN T M M MM~

o T T R S R P AT —

g\°° Sheet

o & Dato

Data1 to5,2-71
Data1t04,11-70
Data1t07,8-70
Data1to4,3-61
Tent.Data1to 3,

459
Charts 92CS-9695,
-9698
Rating Chart 92CM-
92

96!
Tent.Data 1&2,
4-59
OutlineCE-Q772R1A
Rating Chart92CM-
9710
DataChart, 11-69*
Data, 4-58
Curve 92CM-S301T;
-9302T
Data, 4-63; Curve
92CM-7856
Data, 3-51
CurvesCE-6704T1-
7562T
Data, 3-51
CurvesCE-6705T1-
7568T
Tent. Data,5-46
Data1t03,457
Curve 92CM-8302
Curves CE-8300T
-8316T
Curve 92CM-8303
Data1&2,3-61
Data, 12-56
Curve 92CM-6823
Data1&2, 3-61
Tent.Data1&2,
10-47
Curve 92CM-6881
Tent.Datalto3,
6-57
Curve92CM-9212
Curve 92CM-9210
Curve92CM-9215
Tent.Data, 4-59
Data1&2,8-63
Data, 3-62
Data2,9-63
Data, 3-62
Tent.Data, 1-63
Data 1t04,8-63
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- Index of Types

5671 to 6073

\
| Type
\

5671

| 5675 ..
| 5686 ..

5687 ..

5691

6713

65718 ..
6719 .

5725 ..
‘ 5726 .
| 5727 .

i 5734

‘ 5760 ..
| 5761 ..

| 5762/

7C24e
5763 ..
6770 .
6771 ..

5786 .

Y

44— —4~4~4-4+4~4 4 O O OO0 UUO MM O OO OO OUO- TMMMOUOUDODCDOODOOUDCDC O--

o

Sheet
& Date

Data1to4,9-62
Data1t03,1-63
Tent.Data1&2,
459

Tent. Data, 4-59
Tent. Data, 3-48
Outline, 3-48
Curve 92CM-6913
Tent. Data, 3-48
Curve 92CM-6257
Tent. Data, 3-48
Outline, 3-48

Curve92CM-6920R1

Curve92CM-6443R1
Curve92CM-4937R1
Tent. Data, 2-49
Curve92CM-7044
CurvesCE-7047T-
70527
DataChart, 11-69°
Tent.Data1to 3,
453
Curve 92CM-7850
Tent.Data1t0 3,
6-53

Curve 92CM-7926
Tent.Data1to 3,
457
Tent.Data1&2,
952
Tent.Data1to 3,
857
Tent, Data, 11-48
Outlines& Notes
CE-7036
Curve92CM-7059
Tent.Data 1&2,
4-59
Tent.Data1& 2,
1053
Curve 92CM-7947

Data1t05,7-66
Use 5762
Data1&2,5-54
Curve92CM-7160
Data1&2,1-63
Outline, CE-7070
Tent.Data 1,2-49
Tent. Data2,5-49
OutlineCE-7088
Curve 92CM-7098
DataChart, 11-69*

Type

6794A. .
5814A. .

5819 ..
5820A. .

58204/L
5823 ..

5826 .

5842/
417A..
5847/

5876A. .
5879 ..

5881e. .
5893 ,.

5916 ..

5946 ..
5963 ..

5964 ..
5965 ..
6011 ..
6012 ..
6014 ..
6021 ..
6026 ..
6072 ..
6073 ..

M O--<0 OMMT O O0OUO0UO0O-U0 O~“~<=-I33~<4-4-0 U O O==-m MVTVOVVOVOC O

For key to symbols, see shget Index of Types 1
&

\

Sheet
& Date

See6562/5794A

Tent.Data1to3,
12-56

Curve 92CM-7939

Curve 92CM-9097

Data1t05,11-69

Data 1,5-61

Data 2, 4-66

Data 3,5-61

Data, 4-65

Tent.Data 1& 2,

9-49
Curve 92CM-7282
Tent. Data9-49
OutlineCE-7176
Tent.Data1to3,

6-563
Curve 92CM-7892

Data, 3-62

Data, 3-62
Data1t03,5-62
Data4,2-64
Data5,5-62
Data1to03, 3-61
DataChart, 2-700
Data1t04,5-62
Curve 92CM-7609R1
Curve 920M-7483
Tent.Data1& 2,
9-50
Curve 92CM-7499
Data1&2,4-63
Data, 9-55
Curve92CM-7493
Tent. Data, 9-50
Curve 92CM-7495
Tent.Data1& 2,
6-54
Curve 92CM-8262
See710/6011
Data1&2,4-56
Curve92CM-7747
See C1K/6014
Tent.Data1to 3,
4-58
Curve 92CM-9439
Data, 12-56
Curve 92CM-7640
Tent.Data 1& 2,
6-59
Tent.Dats,5-52

T REO
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 Index of Types
6074 to 6550

For key to symbols, see sheet Index of Types 1

Type o Sheet Typa & Shest
s & Date & Date
6074 .. F Tent.Dats, 5-52 6217 .. P Datal&2,2-66
6080 .. D Datal1&2,853 6263A.. T Datalt06,3-62
6082 .. D Dsta1&2,853 6264A.. T Datalto6,10-60
6101 .. D Tent.Datalto3, 6293 .. T Datal&2,463
1053 T RatingChart|
D Curve92CM-8033 92CM-8012
6111 .. D Tent.Dastalto3, T CurvesCE-8017T-
458 8016T
D Curve92CM-9444 6328 .. P Datalto4,12-65
6130/ 6336A.. D Datal&2,562
3C45.. F Datal &2, 459 6342A.. P Data 1, 6-66
6136 .. D Tent.Datalto3, P Dats 2, 7-63
458 P Dats 3, 6-66
D Curve92CM-6613 P Data4, 7-63
D Curve92CM-6623 6360 .. D Tent.Data1&2,
6246A.. T DataChart,11-69° 657
61468/ D Curve92CM-9272
8298A. T Datal1to7,2-64 6405/,
6166 .. T DstaChart,11-69* 1640 .. P Data, 8-63
6156®.. T DataChart,11-69* P Data 2, 3-62
6159®.. T DataChart,11-69" 6417 .. T Dats, 5-54
6169B.. T Deata, 2-65 6448 .. T Tent.Datalto3,
6159w/ 5-54
7367 .. T Datas, 7-63 T OutlineCE-8256A
6161 .. T Datalto4,857 T OutlineCE-8256C
T NotesCE-7704R28B T GaugeCE-8254
T Mounting Arrange- T Curve92CM-8252
ment CE-6B33R2 T Curve92CM-8247
T Curve92CL-7771R1 T Curve92CM-8245
6168 .. T Data1t09,5-61 6472 .. P Datalto4,12-65
T Datal0,1-62 6499 .. C Tent.Datal&2,
T Data11,5-61 856
6166A/ C Outline&Notes
7007 .. T Dats,1,9-65 CE-8891
T Data2,10-60 C Curve92CM-8948
T Dsta3,9-656 C Curve92CL-8961
T Data4to9, 10-60 6621 .. T Tent.Data1&2,
T Data 10, 1-62 5-55
T Data 11, 10-60 T DrawingCE-8538-
6173 .. D Data1&2,9-58 85378
D Curves92CS-9638 T Curve92CM-8527
& 92CS-9637 T Curve 92CM-8533
6181 .. T DataChart,11-69* 6624 .. T Data1,656
6197 .. D Tent.Data,354 T Tent.Data2&3,
D Curve92CM-8150 8-64
D Curve92CM-8149 T Data4,6-56
6199 .. P Datatt05,10-66 T RatingChart )|
6201 .. D Tent.Datalto4, 92CM-8348
10-66 T OutlineCE-8346R2A
D Curve92CM-9021 T Curve92CM-8350
D Curve92CM-9022 T Curve92CM-8346
6211 .. D Datat&2,456 T Curve92CM-8351
D Curve92CM-7822 6560 .. D Datal&2,562
Electronic INDEX OF
TYPES 12
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6562/5794A to 7025

e -
‘l For key to symboais, see sheet index of Types i
| Type g,°° Sheet Type g\°° Sheet
; o & Dste & Date
‘ 6562/ 68668 .. C Tent.Data1,10-56
‘ 65794A. T Datal&2,5-62 C Tent.Data2&3,
} 6570 .. P Tent.Dats, 355 657
; P  Curve92CM-8491 C Curve 92CM-9042
| 6665A.. P Datalto5, 10-66 C Curve92CM-9044
i 6660/ C Curve92CM-9046
6BA6.. D Dats, B-59 6883 .. T DataChart,11-69°
| 6661/ 68838/
| 6BH6.. D Dats, 8-69 B032A/
i 6662/ 8562 .. T Dats, 8-64
| 6BJ6 .. D Dats, 8-59 6884 .. T Deats, 7-67
| 6663/ 6887 .. D Tent.Data,4-57
3 6AL5.. D Dats, 8-59 D CurveCE-9187T
| 6664/ 6894 .. T Dats, 1-63
‘ 6AB4.. D Dats, 5-62 6897 .. T DataChart11-69"
‘ 6669/ 6903 .. P Datal&2,7-65
| 6AQ5A D Datal&2859 P Data3&4,7-63
| 6676/ 6914,
| 6CB6A D Deats, 5-62 6914A. P Datalt04,8-70
6677/ 6922¢.. D Dats, 5-62
6CL6.. D Data, 8-59 Use6922/E88CC
6678/ 6929 .. P Datalt04,8-70
6UBA.. D Datal&2,859 6939 .. D Datalt06,10-60
| 6679/ 6949 .. T Tent.Data1&2,
12AT?. D Data, 8-59 7-58
6680/ T Tent.Data3,7-68&
12AU7A D Data, 859 Outline CE-9296A
6681/ T NotesCE-9296C &
12AX7® D Dats, 8-59 DrawingCE-9294
Use6661/12A%7A | 6952 .. T Datalto3,2-64
‘ 6806 .. T Detali04,259 T Datad&5, 5-61
T OutlineCE- 6953 .. P Datal1&2,361
| 8840R2B [6973 .. R Data 1, 10-60
| ¥ NotesCE- R Tent.Data2,8-57
| 8840R2D R Curve92CM-9389
T GaugeCE-8%B3R2 |7007 .. See 6166A /7007
¥ DrawingCE- 7008 .. T Tent.Datalto3,
| B250R2 9-58
T Curve 92CM-8899 T Curves92CS-8941R1
T Curve92CM-8909 & 92CS-9472R1
6810A.. P Datalt06,11-69 T OutlineCE-94708B
6816 .. T Datalto5,7-67 T Drawings CE-8981R1
T Data6, 9-62 -9486
T Data?7, 767 T Curves92CS-9469R1
6850 .. T Dats, 6-56 & 92CS- 9285R1
6855 .. See 716/6855 T Curves92CS-9471R1
6858 .. See 760/6858 & 92CS-9466
6861 .. T Dats, 7568 7014 .. See604/7014
T OutlineCE-8951R1 | 701B .. See615/7018
T CurvesCE-8971T- | 7019 .. See 635/7019
8969T | 7021 .. See714/7021
7025 .. R Tent. Datas, 4-59
s R Curve92CM-6879
Electronic INDEX OF
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Index of Types
__7027A 1o 7552

For key to symbols, see sheet Index of Types 1

Type g,\°° Sheet Type éoo Sheet
o & Date & Date
7027A.. R Data1&2,8-59 7204/
R Curve92CM-10132 | ACX250F T Data, 9-62
R Curve92CM-10126 | 7213 .. T Data1t03,1-63
R Curve92CM-9568 T Curve92CM-9737
7035/ T Curve92CM-9753
4X150De T Data, 9-62 T Curve92CM-9754
7038 .. P Datal&2,265 T Curve92CM-9752
P Data3&4,4-64 7214 .. T Datalto3,1-63
P Curve92CM-7783R2 T Curve92CM-9737
P Dark Current Range T Curve92CM-10185
92CM-9497 | 7247 .. R DataChart,2-700
7044 .. D Data1to3,3-62 7262A.. P Datalto6,1-68
70564 .. D Dats, 5-62 726A.. P Data, 12-68
Seealso8077/764 | 7264 .. P Tent.Data1to3,
7065 .. D Tent.Data,11-568 259
D Curve92CS-9774 P OutlineCE-9689R1
7066 .. D Tent.Data1&2, P Curve92CM-8848
11-58 P Curve92CM-9356
D Curve92CM-9789 7265 ‘.. P Datalto7,2-69
7067 .. D Tent.Data1&2, 7268B.. C Datalt05,4-66
1158 7271 .. T DataChart,11-69*
D Curve92CM-9792 | 7293A.. P Data1,1-62
7068 .. D Tent.Datal&2, P Data2,4-66
11 P Data3, 1-62
D Curve 92CM-9805 7295B.. P Data1t03,6-63
7069 .. D Tent.Datal&2, 7295C.. P Data, 7-67
1158 | 7315 .. C Tent.Datalto3, 659
D Curve92CM-9810 C OutlineCE-
D Curve 92CM-9809 9855R1A
J0B0 .. D Tent.Datalto3, C Curves92CS-9858
114 & 92CS-9861
D Curve92CM-9806 7326 .. P Tent.Datal&2,259
D Curve92CM-9811 P Curve92CM-9840
D Curve92CM-9813 P Curve92CS-9841
7081 .. D Tent.Datal1&2, 7357 .. See 6159W/7357
11568 | 7360 .. D Data1t05,3-61
D Curve92CM-9794 73898®. P Datalto3,2-64
D Curve92CM-9801 7389C.. P Data,7-67
7094 .. T Datalt08,5-62 7408 .. R Data, 3-62
7102 .. P Data1t06,11-69 7412 .. P Data, 8-59
7111 .. T Datalt06,9-62 P Outline&Notes
7117 .. P Datal & 2,6-66 CE-9986
7163 .. P Data1t05,5-62 P Curves92CS-9532
7183A.. C Datalto5,5-68 & 92CS-9533
7189 .. R Datalt03,3-61 P Curve92CS-9534
7199 .. R Data1&2,7-63 7457 .. T Datal106,1-68
R Curve92CM-9704 T Data7,9-62
R Curves92CS-9702 T Data8&9,1-68
&92CS-9703 7533 .. T Datalto3,10-60
9200 .. P Tent.Data1&2, 7543 .. R Data1&2,8-60
7-58 7551 .. D Datal&2,9-63
P Curve92CM-9577 D Data3&4,4-60
P Curve92CS-9586 7552 .. D Datalto7,9-62
i INDEX OF
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7553 to 8532/6J4WA

For key to symbal.; see sheet Index of Types 1

Type o Sheet Type o Sheet
o & Date & Date
7653 .. D Datalt08,9-62 8053, 8054,
7564 .. T Data1t08,9-62 8055.. P Datalto 14, 4-67
7568 .. D Datal&2,9-63 8056 .. D Datal1t05,9-63
D Data3,4-60 D Dats6,6-62
D Curve92CM- 8058 .. D Data1t05,10-68
10306R1 8072 .. T Datalto5,3-62
D Curves92CS- T Data6,9-62
10306R1 T Dsta7,3-62
& 92CS-10307R1 | 8077/
D Curve92CM-1030BR1| 7054.. D Datal1t04,5-62
7586 .. D Dataltob,2-65 8092A.. P Datalt03,9-63
7587 .. D Data1to3,1-63 8121 .. T Datalt03,10-66
D Data4&5,5-61 T Data4,3-62
7642 .. T Datal1&2,10-63 T Datab5,9-62
7660 .. T Datalto4,9-62 T Data6,3-62
T Data5&6,1-61 8122 .. T Datal&2,10-66
T Data7,9-62 T Data3,3-62
7661 .. T Datalto3,9-62 T Datad4&5,10-66
T Data4to6,1-61 8134 .. P Datalt04,6-66
7695 .. R DataChart,2-709 P  Datab,12-66
7717/ 8134/V1 P Data, 666
6CY5.. D Dats,5-62 8165/
7724/ 465A.. T DataChart,11-69°
14GT& . D Data,5-62 8166/
7735, 41000A T DataChart, 11-69"*
7735A. P Dats, 2-69 8168/
77358.. P Data1,2-69 4CX1000A T DataChart, 11-69*
P Dsata2&3,10-66 8170/
P Datad&5,2-69 4CX5000A T DataChart, 11-69*
7746 .. P Data1to5,3-61 8184 .. T Datalt05,1-63
7764 .. P Datalt03,10-60 8203 .. T Datalto7,8-64
7767 .. P Datalto7,11-69 8226 .. T Datalto8,6-63
7801 .. T Datalto8,5-61 8239/
7835 .. T Datalt03,6-66 3X3000F1 T DataChart, 11-69*
7842 .. T Dats, 9-68 8298A. . See6146B/8298A
7843 .. T Dats, 9-68 8379 .. T Datal1to4,5-65
7850 .. P Data1to6,5-61 8380 .. D Datalto5,1-64
7868 .. R Datal, 1066 8382 .. D Datalto5,1-64
R Data2,5-65 8393 .. D Data, 265
R Data3, 7-61 8437 .. T Datal1t06,10-63
7870 .. T Data, 9-62 8438/
7895 .. D Datalto4,3-61 4-400A. T DataChart,11-69*
7898 .. D gata1 to3, ggg 8441 .. D Datalt05,2-64
7905 .. D Datalto4, o
8000 .. T DataChart,11-69° | oaco '+ D Datalto5.1-64
- 8462 .. T Datalto7,664
8005 .. T DataChart,11-69
8008 .. T Data,856 8480 .. P Datalto4,3-64
8013A.. T Data, 955 8501 . T Data1to4,4-65
8020 .. T Tent.Data,5-46 8507A.. R Datalt06,1-68
8032 .. T DataChart,11-69* | 8621 .. P Datalto5,6-64
8032A. . See 68838/8032A/ 8632/
8552 6MWA. D Datalto4,4-65
8051 .. P Datalto4,4-65 Use8532
m@ m Electronic INDEX OF
Components TYPES 14 4-71



Index of Types

8541A to EM84/6FG6

For key to symbols, see sheet Index of Types 1

Components

Type g\°° Sheet Type ~\°° Sheet
& Date & Date
8641A.. P Data1to5,2-69 8890 .. T Datalto5,2-71
8552 .. See6883B/8032A/ | 8891 .. T Datalto6,4-71
8552 | 9001 .. D Data, 10-43
8667 .. P Datalto3,4-65 D Curve92C-6291
8568 .. T Datalto5,1065 | 9002 .. D Dats, 1043
8571 .. P Datalto6,7-65 9003 .. D Data, 1043
8572A.. P Datalto05,8-69 D Curve92C-6289
8573A.. P Datalto5,2-70 9006 .. D Tent.Data, 12-42
8575 .. P Datalto10,2-70 D Corve92C-6384
8587 .. T Data, 666 9006 D Data, 10-43
8596 .. T Data,7-65 C1K/&)14 F Tent.Data, 12-56
8605/V1, F  CurveCEOINT
8606/V2, C3J/5632F Tent.Data, 12-56
8606.. P Datalto10,2-71 F  OutlineCE-9109
8627 .. T Datalto5,10-656 C3IABEB4F  Tent.Data, 12-56
8628 .. D Datalto4,10-65 F  OutlineCE-9109
8644, C3JL .. F Datal1&2,1-62
8645.. P Datalt010,269 | cg)/5C21 F  Tent.Data,12-56
8664 .. P Datal t08,8-70 F  OutlineCE-9161
8664/V1 P Datal&2,8-70 CBIABEE5 F Tent. Data, 1256
8673 .. P Dataltob,12-66 F  OutlineCE-9161
8674 .. P Datalt05,1266 | c16¥5686 F  Tent.Data, 12-56
8684 .. T Datalto5,1-68 F  OutlineCE-9160
8727 .. T Datalt09,1268 | pRr2000,
8748... P Data,4-67 DR2010,
8749 .. P Data,7-67 DR2020,
8775 P Datalt05,5-68 DR2030,
879UV1 T Data,2-71 DR2100,
8792V1 T Data,2-71 DR2100V1,
8793 .. T Data, 9-68 DR2110
8794 .. T Data,9-68 \
8806 .. T Data,2-69 g:g:;g)“'
8807 .. T Data2-69 DR2120V1,
8808 .. D Datal t04,5~69 DR21 30'
8828 .. T Datalto5,5-70 DR2130V1 C Data1t08,4-71
8850 .. P Datalt010,5-70 | gcig2.. See 6BMS/ECL82
8851 .. P Data,5-70 ECLS6. . See 6GWR/ECL86
88571V, EMB4/6FG6 R DataChart, 2-70°
8857/v2, Use 6F G6/EM84
8858 .. P Datalt08,2-71
m@ Electronic INDEX OF
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ADDITIONS AND REVISIONS
For key to symbols, see sheet Index of Types 1.

3 - o®™ o™
| Type gf'“o B?E).a‘:o Type o :'l‘;::o
1AY2..... B Data Suppl., | 6EH4A.... R Data Suppl..
10-71 10-71
1AY2A.... R Data Suppl., | 6EJ4A .... R Data Suppk.,
| 1071 10-71
1BH2..... R Data Suppl., | 6LZ6..... R Data 1t0 3,
| 10-71 7-71
1DG3..... R Data Supp!., | 6MC6.... R Data 1 & 2,
1071 6-72
; 182A/ . 6ME6..... R Data 1 & 2,
| DY87.... R Data Supp!., 2-72
1071 12SN7GTA. R On 12SA7
1x2C..... R Data Suppl., sheet
10-71 16LUBA... R Data Suppl.,
2BJ2A .... R Data 1 & 2, 10-71
7-71 19VANP22. C Data1t06,
2BU2/ 272
‘ 2AH2.... R Data Suppl., | 19VBRP22. C Data 110 6,
10-71 2-72
‘ 3A2A..... R Datal&2 | 21VAKP22. C  Data 106,
| 7-71 2-72
| 3A3B..... R Data Suppl,, | 24LZ6.... R Data, 7-71
10-71 25J28. . ... R Data Suppl.,
| 3BY6..... R Data Suppl., 10-71
| 10-71 25VABP22. C Data 1t0 6,
3 3B826..... R Data Suppl., 272
| 10-71 26LX6.... R Data Supp!.,
3CA3A.... R Datal&2, 10-7
| 7-71 30KD6.... R Data Suppl.,
3CB6/ 10-71
3CF6.... R Data Suppl., | 31LR8.... A Data Suppl.,
| 10-71 10-71
| 3CZ3A.... R Data1&2, | 34R3..... R DataSuppl.,
7-71 10-71
| 4GJ7/ 36K D6/
‘ XCF801.. R DataSuppl., | 40KD6... R  DataSuppi.,
10-71 10-71
6DL3..... R Data 1 & 2, 36MC6... R Data,
7-71 6-72
= S
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SUPPLEMENT 11-72

Supplement
4445 . .. ... P Data 1to 4, | 4807, 4807V1
6-72 4807A,
4490, 4491 . R Data 1 &2, 4807AV1 . P Data 1to 13,
7-71 11-72
4506. .. ... c Datalto3, | 4818...... P Dataito5,
7-711 11-72
4507 ...... P Data1t09, | 4820...... [ Data1to 4,
10-71 11-72
452 ...... P Datalto7, | 8134/4811 .P Datalto5,
672 6-72
4531 ...... c Data1 &2, | 8480/4810 .P Data1to5,
11-72 6-72
4532, 8541,
4532A P Data1to8, | 8541A ... P Data 1107,
7-71 11-72
4549...... P Datalto7, |8811...... T  Dataltos,
2-72 10-71
4552 .,.... 8 Data1t09, [8824..... .T Datalto5
7-71 2-72
4855. .. ... 4 Datalto5, |8825...... T Data 1 to 5,
10-71 2-72
4583, 4584, 8826...... T Data1to 4,
4585 .. .., o] Data 1to 4, 6-72
11-72 8840.., T Data 1 to 3,
4634 . ..... T a1 11-72
| Dg_'n ©3 laas..... - Data 1 108,
‘ 4647,4648. T Data 1 to 15, | pR2000
10-71 C
‘ 4802...... P Data1to5, ggg;%'
6-72 ; {
| 4804, 4804/ Series [+ D::a712 t06,
| P2, 4804A,
; 4804A/P2 . P Datalto7,
1 672
|
| DELETIONS
| 1K3/1J3... R Data1 &2, 364 | 19GWP22.. C Dats 1 to 5, 4-67
| 2AH2. . ... R Data, 1-63 19HCP22.. C Data1to 4,568
| 3CN3A.... R Data, 9-68 19HMP22.. D Data, 2-70
| 6AY11. R Data, 6-64 19HNP22.. C Data 1 to 4,9-68
| 6FVBA.... R Data, 364 19HVP22.. C Data 1 to 4, 5-69
| 6X8...... R Data, 110 3,860(4478 ..... P Data, 2-69
| 12KP4A ... C Data, 9-58 4634 . ... . T Data, 9-68
| 15KP22 ... C Data, 7-67 7163 ..... P Datalto5,562
i 15LP22 ... C Data1to 6,7-67 | 7293A P Datal &3, 162
j, 15NP22 ... C Datalto5, 168 Data 2, 4-66
| 16TP4 . C Data, 9-568 8134 ..... P Data1 to 4,6-66
| 17DAP4. .. C Data, 4-60 Data 5, 12-66
170XP4... C Data1to5,8-60 [8480 ..... P Data1to4, 364
| 17EFP4 ... C Data, 10-65 8134/V1 .. P Data, 6-66
| 19FNP4 ... C Data, 10-66
| DISCDNTINUED TYPES
}
‘, 1A5-GT 3AT2 6AL7-GT 6B27 6LH6A
1S4 5GX6 6BS8 6FQ5A 23EQP4
— -
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1DG3....

182A/

g
$

| 3A3B...
3BY6. ..
3826 ..

3CA3A.

3CB6/

3CF6 .

DYs87...

ADDITIONS AND REVISIONS
For key to symbols, see sheet Index of Types 1.

. of eet o™ Sheet
4 B?h Date Type 9‘“ & Date
... R Data Suppl., | 6EH4A.... R Data Suppi.,
10-714 10-714
A.... R DataSuppl., | 6EJ4A .... R Data Suppl.,
10-714 10-714
e B Data Suppl., | 6LZ6..... R Data 1to 3,
10-714 7-71
. R Data Suppl., | 6ME6..... R Data 1 & 2,
10-714 2-72
12SN7GTA. R On 128A7
. R Data Suppl., sheet
10-7114 16LUSBA. .. R Data Suppl.,
... R Data Supp!., 10-714
10-714 19VANP22, © Data 1 to 6,
.. R Data 1 & 2, 2-72
7-71 19v8RP22. C Data 1 to 6,
2-72
.. R Data Suppl., | 21VAKP22. C Data 1 t0 6,
10-714 2-72
... R Data 1 & 2, 24LZ26 .... R Data, 7-71
7-1 25JZ8..... R Data Suppl.,
.. R Data Supp!,, 10-714
10-714 25VABP22. C Data 1 to 6,
.. R Data Suppl., 272
10-7114 26LX6.... R Data Suppl.,
... R Data Suppl., 10-714
10-7114 30KD6.... R Data Suppl.,
... R Data 1 & 2, 10-714
771 31LR8.... R DataSuppl.,
10-714
.. R Data Suppl.,, | 34R3..... R Data Suppl.,
10-7114 10-714
. R Data 1 & 2, 36KD6/
7-71 40KD6... R Data Suppl.,
10-714
| XCF801.. R DataSuppl., | 4490,4491. R  Data1&2,
} 10-714 7-71
| Data 1 & 2, 4508...... [of Data 1 to 3,
7-71 7-71
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ADDITIONS AND REVISIONS (cont'd.)
For key to symbols, see sheet Index of Types 1.

Type oo e & e Type «_:.i""oo & Dote
4507...... P Data1to9, | 4566...... P Data1to 5,
10-71 10-71
4532, 4647,4648. T Data 1to 15,
4532A ... P Data 1 to 8, 10-71
7-71 8811....,. T Data 1to 4,
4549...... P Data 1to 7, 10-71
2-72 8824...... T Data, 7-72
4552, ..... P Datal1to9, | 8825...... T Data, 7-72
7-71 8916...... T Data 1 to 8,
7-711
DELETIONS
1K3/1J3... R Data 1 & 2, 17DXP4... C Data 1 to'5,
3-64 8-60
3CN3A.... R Data, 9-68 17EFP4 ... C Data, 10-65
6FVBA.... R Data, 3-64 19FNP4... C Data, 10-66
6X8...... R Data1to 3, | 19GWP22.. C Data1to5,
8-60 4-67
12KP4A... © Data, 9-58 19HCP22.. C Data 1 to 4,
15KP22... C Data, 7-67 5-68
15LP22 ... C Data1t0o6, | 19HMP22.. D Data, 2-70
7-67 19HNP22.. C Data 1 to 4,
15NP22... C Data 1to5, 968
1-68 19HVP22.. C Data 1 to 4,
16TP4 .... C Data, 9-58 5-69
17DAP4. .. C Data, 4-60 4478...... P Data, 2-69
8134/V1... P Data, 6-66

DISCONTINUED TYPES

The following types have been discontinued. To indicate this fact for
your future reference, please place a large (e} after these types in the
""Type column of the Index of Types”.

3AT2 68S8 6FQ5A 23EQP4
5GX6 6B27 6LHBA

4 See sheet titled RCA RECEIVING TUBE - Supplementary Listing
at beginning of Receiving Tube Section.
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RATING SYSTEMS

for Electron Devices

Three Rating Systems sre in use by the Electron-Device
Industry. The oldest is known as the Absolute-Maximum System,
the next as the Design-Center System, and the latest and newest
is the Design-Maximum System, Definitions of these systems
have been formulated by the Joint Electron Tube Engineering
Council (JETEC)—now identified as the Joint Electron Device
Engineering Council (JEDEC) —and standardized by National
Electrical Manufacturers Association (NEMA) and Electronic
Industries Association (EIA) as follows:

Absolute-Maximum Rating Systes

Absolute-Maximum ratings are limiting values of operating
and environmental conditions applicable to any electron device
of a specified type as defined by its published data, and
should not be exceeded under the worst probable conditions.

The device manufacturer chooses these values to provide
acceptable serviceability of the device, taking no responsi-
bility for equipment variations, environment variations, end
the effectsof changes in operating conditions due to variations
in device characteristics.

The equipment manufacturer should designso that initially
and throughout life no Absolute-Maximum value for the intended
service is exceeded with any device under the worst probable
operating conditions with respect to supply-voltage variation,
equipment-component variation, equipment-control adjustment,
load variation, signal variation, environmentsl conditions,
and variations in device characteristics.

Design-Center Rating System

Design-Center ratings are limiting values of operating
and environmental conditions applicable to a bogey electron
device of a specified type as defined by its published data,
and should not be exceeded under normal conditions.

The device manufacturer chooses these values to provide
acceptable serviceability of thedevice in average applications,
taking responsibility for normal changes in operating conditions
due to rated supply-voltage variation*, equipment-component
variation, equipment-control adjustment, load variation, signsl
variation, environmental conditions, and variations in device
characteristics.

The equipment manufacturer should design so that initially
no Design-Center value for the intended service is exceeded
with a bogey devicein equipment operatingsat the stated normal
supply voltage*.

¥ For an ac power sowrce, 117 volts plus or misus 10 per ceat is sccepted
USA practice. A
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RATING SYSTEMS

for Electron Devices

Design-Maximum Rating System

Design-Maximum ratings are limiting values of operating
and environmental conditions applicable to a bogey electron
device of a specified type as defined by its published data,
and should not be exceeded under the worst probable conditions.

The device manufacturer chooses these values to provide
acceptable serviceabilityof the device, taking responsibility
for the effects of changes in operating conditions due to
variations in device characteristics.

The equipment manufacturer should designso that initially
and throughout life no Design-Maximum value for the intended
service 18 exceeded with a bogey device under the worst
probable operating conditions with respect to supply-voltage
variation, equipment-component variation, equipment-control
adjustment, load variation, signal variation, and environmental
conditions.

Differences Betveen Systems

The significant differences between the three Rating
Systems can be summarized as follows:

Absolute-Naximum System:

\

[ Maximum capa-—}
. bilities of
Ratings = | any electron
device of the
type rated
Design-Center Systenm:
[ Maximum capa- ] [ Allow- 7] Allowance
bilities of ance for for
Ratings = | any electron | — | electron- | — | component
device of the device and supply
type rated | variations | variations
Design-Maximum System:
[ Maximum capa- | Allow-
bilities of ance for
Ratings = any electron | — | electron-
device of the device
type rated _vn-in.icms=
4-59 ELECTRON TUBE DIVISION RATING

[« OF AMERICA,
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TUBE RATINGS
AND THEIR SIGNIFICANCE

A rating is a designation, as established by definite
standards, of an operating limit of a tube. Tubes
are rated by either of two systems, i.e., the ‘‘abso-
lute maximum’’ system or the ‘“‘design-center maxi-
mum’ system. Of the two, the absolute maximum
system is the older and dates back to the beginning
of tubes. With either system, each maximum rating
for a given tube type must be considered in relation
to all other maximum ratings for that type, so that
no one maximum rating will be exceeded in utiliz-
ing any other maximum rating. For convenience in
referring to these two systems, the former will here-
inafter be called the ‘‘absolute system,’ and the lat-
ter, the ‘“design-center system.”

In the absolute system,®* the maximum ratings
shown for each type thus rated are limiting values
above which the serviceability of the tube may be
impaired from the viewpoint of life and satisfactory
performance. Therefore, in order not to exceed
these absolute ratings, the equipment designer has
the responsibility of determining an average design
value for each rating below the absolute value of
that rating by an amount such that the absolute
values will never be exceeded under any usual con-
dition of supply-voltage variation, load variation, or
manufacturing variation in the equipment itself.

The equipment should be designed to operate the
filament or heater of each tube type at rated normal
value for full-load operating conditions under aver-
age voltage-supply conditions. Variations from this
normal value due to voltage-supply fluctuation or
other causes, should not exceed =5 per cent unless
otherwise specified by the tube manufacturer.

® Types rated according to the absolute system have
no identification on their data pages Issued prior to
April 1, 1942, Sheets issued after that date carry the
statement "Maximum Ratings Are Absolute Values”
preceding the ratings.

JUNE 1, 1943 RCA VICTOR DIVISION RATINGS 1
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TUBE RATINGS

(continued from preceding page)

In the design-center system#* adopted by the re-
ceiving-tube industry late in 1939, the maximum
ratings shown for each type thus rated are working
design-center maximums. The basic purpose under-
lying this system is to provide satisfactory average
performance in the greatest number of equipments
on the premise that they will not be adjusted to local
power-supply conditions at time of installation, In
the setting up of design-center ratings, consideration
has been given to three important kinds of power
supply commonly in use, i.e., a-¢c and d-c power lines,
storage battery with connected charger, and dry
batteries.

In the case of a-c or d-c power lines, the maximum
ratings for tubes rated according to the design-
center system have been chosen so that the tubes
will give satisfactory performance at these maxi-
mum ratings in equipment operated from power-
line supplies whose normal voltage including nor-
mal variations fall within =10 per cent of a speci-
fled center value. In other words, it is basic to the
design-center system of ratings for tubes operated
from power-line supplies that filaments or heaters
as well as positive- and negative-potential electrodes
may have to operate at voltages differing as much
as *10 per cent from their rated values. It also rec-
ognizes that equipment may occasionally be used on
power-line supplies outside the normal range, but
since such extreme cases are the exception, they
should be handled by adjustment made locally.

The choice of +£10 per cent takes care of voltage
differences in power lines in the U.S.A. where sur-
veys have shown that the voltages delivered fall
within 10 per cent of 117 volts. Therefore, sat-
isfactory performance from tubes rated according to
the design-center system will ordinarily be obtained
®® Types rated according to the design-center system

are identifled on their data pages either by a large

star in the index corner or by the statement “Maxi-

mum Ratings Are Design-Center Values” preceding

the ratings. This statement is used on sheets issued
since April 1, 1942,

JUNE 1, 1943 RCA VICTOR DIVISION RATINGS 1
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TUBE RATINGS

(continued from preceding page)

anywhere in the U.S.A. in equipment designed so
that the design-center maximum ratings are not ex-
ceeded at a line-voltage-center value of 117 volts.
While 117 volts represents present-day conditions,
the design-center system permits the utilization of a
new line-center value as new surveys may indicate
the necessity for such a change.

In the case of storage-battery-with-charger supply
or similar supplies, the normal battery-voltage fluc-
tuation may be as much as 35 per cent or more. This
fluctuation imposes severe operating conditions on
tubes. Under these conditions, latitude for opera-
tion of tubes is provided for by the stipulation that
only 90 per cent of the design-center maximum val-
ues of plate voltages, screen-supply voltages, dissi-
pations, and rectifier output currents is never ex-
ceeded for a terminal potential at the battery source
of 2.2 volts per cell. While a tube's operating volt-
ages in this service will at times exceed the maxi-
mum values, satisfactory performance with probable
sacrifice in life will be obtained.

In the cases of dry-battery supply and rectified a-¢
supply for 1.4-volt tubes, recommended design prac-
tice is given in RMA Standard M8-210.

RMA Standard M8-210 (Jan. 8, 1940 Rev. 11-40)
is reproduced here for the convenient reference of
design engineers with permission of the Engineering
Department of the Radio Manufacturers Association.
Although worded to cover only receiving tubes, it
can be applied to any tube having design-center-
system ratings.
* * *

It shall be standard to interpret the ratings on re-
ceiving types of tubes according to the following
conditions:

1. CATHODE—The heater or filament voltage is
given as a normal value unless otherwise stated.
This means that transformers or resistances in the
heater or filament circuit should be designed to op-
JUNE 1, 1943 RCA VICTOR DIVISION RATINGS 2
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TUBE RATINGS

(continued from preceding page)

erate the heater or filament at rated value for full-
load operating conditions under average supply-
voltage conditions. A reasonable amount of leeway
is incorporated in the cathode design so that moder-
ate fluctuations of heater or filament voltage down-
ward will not cause marked falling off in response;
also, moderate voltage fiuctuations upward will not
reduce the life of the cathode to an unsatisfactory
degree.

A. 1.4-Volt Battery Tube Types—The filament
power supply may be obtained from dry-cell bat-
teries, from storage batteries, or from a power
line. With dry-cell battery supply, the filament
may be connected either directly across a battery
rated at a terminal potential of 1.5 volts, or in
series with the filaments of similar tubes across
a power supply consisting of dry cells in serles.
In either case, the voltage across each 1.4-volt
section of filament should not exceed 1.6 volts.
With power-line or storage-battery supply, the
filament may be operated in series with the fila-
ments of similar tubes. For such operation, de-
sign adjustments should be made so that, with

tubes of rated characteristics, operating with all -

electrode voltages applied and on a normal line
voltage of 117 volts or on a normal storage-bat-
tery voltage of 2.0 volts per cell (without a
charger) or 2.2 volts per cell (with a charger),
the voltage drop across each 1.4-volt section of
filament will be maintained within a range of 1.25
to 1.4 volts with a nominal center of 1.3 volts.
In order to meet the recommended conditions for
operating filaments In series from dry-battery,
storage-battery, or power-line sources it may be
necessary to use shunting resistors across the
individual 1.4-volt sections of filament.

‘B. 2.0-Volt Battery Tube Types—The 2.0-volt
line of tubes is designed to be operated with 2.0
volts across the filament. In all cases the operat-

JUNE 1, 1943 RCA VICTOR DIVISION RATINGS 8
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TUBE RATINGS

(continued from preceding page)

ing voltage range should be maintained within
the limits of 1.8 volts to 2.2 volts.

2. POSITIVE POTENTIAL ELECTRODES — The
power sources for the operation of radio equipment
are subject to variations in their terminal potential.
Consequently, the maximum ratings shown on the
tube-type data sheets have been established for cer-
tain Design Center Voltages which experience has
shown to be representative. The Design Center Volt-
ages to be used for the various power supplies to-
gether with other rating considerations are as given
below:

A. AC or DC Power Line Service in U.S.A.—The
design center voltage for this type of power sup-
ply is 117 volts. The maximum ratings of plate
voltages, screen-supply voltages, dissipations,
and rectifier output currents are design maxi-
mums and should not be exceeded in equipment
operated at a line voltage of 117 volts.

B. Storage-Battery Service—When storage-bat-
tery equipment is operated without a charger, it
should be designed so that the published maxi-
mum values of plate voltages, screen-supply volt-
ages, dissipations, and rectifier output currents
are never exceeded for a terminal potential at the
battery source of 2.0 volts per cell. When storage-
battery equipment is operated with a charger, it
should be designed so that 90% of the same maxi-
mum values is never exceeded for a terminal po-
tential at the battery source of 2.2. volts.

C. “B"-Battery Service—The design center volt-
age for ‘B’ batterles is the normal voltage rating
of the battery block, such as 45 volts, 90 volts,
etc. Equipment should be designed so that under
no condition of battery voltage will the plate volt-
ages, the screen-supply voltages, or dissipations
ever exceed the recommended respective maxi-
mum values shown in the data for each tube type
by more than 10%.

JUNE 1, 1943 e e oa D ) SIoN RATINGS 3
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(continued from preceding page)

P. Other Considerations

a. Class A, Amplifiers—The maximum plate
dissipation occurs at the ‘“Zero-Signal” condi-
tion. The maximum screen dissipation usually
occurs at the condition where the peak-input
signal voltage is equal to the bias voltage.

b. Ciass B Amplifiets—The maximum plate
dissipation theoretically occurs at approxi-
mately 63% of the ‘‘Maximum-Signal’’ condi-
tion, but practically may occur at any signal
voltage value.

¢. Converters—The maximum plate dissipation
occurs at the “Zero-Signal” condition and the
frequency at which the oscillator-developed
bias ts a minimum. The screen dissipation for
any reasonable variation in signal voltage must
never exceed the rated value by more than
10%.

d. Screen Ratings—When the screen voltage is
supplied through a series voltage-dropping re-
sistor, the maximum screen voltage rating may
be exceeded, provided the maximum screen dis-
sipation rating is not exceeded at any signal
condition, and the maximum screen voltage
rating is not exceeded at the maximum-signal
condition. Provided these conditions are ful-
filled, the screen-supply voltage may be as high
as, but not above, the maximum plate voltage
rating.

8. TYPICAL OPERATION — For many receiving
tubes, the data show typical operating conditions in
particular services. These typical operating values
are given to show concisely some guiding informa-
tion for the use of each type. They are not to be
considered as ratings, because the tube can be used
under any suitable conditions within its rating limi-~
tations.

* * *
JUNE 1, 1943 T SEsd oy RATINGS 3
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TUBE RATINGS

(continued from preceding page)

RECEIVING TUBES

The ratings of all receiving tubes currently used in
new equipment are set up according to the design-
center system. Older and obsolescent types of re-
ceiving tubes still have absolute maximum ratings
because these types are used only for renewal pur-
poses and, therefore, design-center values are of no
practical value. Receiving-tube types rated on the
design-center system are identified in the Receiving-
Tube Section either by a large star in the index
corner of each data page or by the statement ‘‘Maxi-
mum Ratings Are Design-Center Values” preceding
the ratings on each data page.

TRANSMITTING TUBES

The ratings of transmitting tubes grouped in the
Transmitting-Tube Section are on the basis of the
absolute system. This system enables the transmit-
ter design engineer to choose his design values so
as to obtain maximum performance within the tube
ratings. Such design procedure has been considered
practical for large transmitters where adequate con-
trols are usually incorporated in the design, and
ordinarily an experienced operator is present to
make any necessary adjustments.

The maximum ratings given for each transmitting
type on its data pages apply only when the type is
operated at frequencies lower than some specified
value which depends on the design of the type. As
the frequency is raised above the specified value,
the radio-frequency currents, dielectric losses, and
heating effects increase rapidly. Most types can be
operated above their specified maximum frequency
provided the plate voltage and plate input are re-
duced in accordance with the information given in
the table “Transmitting-Tube Ratings vs Operating
Frequency’ in the front part of the Transmitting-
Tube Section.

For certain air-cooled transmitting tubes, two sets
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TUBE RATINGS

(continued from preceding page)

of absolute maximum values are shown to meet di-
versified design requirements. One set is designated
as CCS (Continuous Commercial Service) ratings,
while the other is called ICAS (Intermittent Com-
mercial and Amateur Service) ratings.

Continuous Commercial Service is defined as that
type of gervice in which long tube life and reliability
of performance under continuous operating condi-
tions are the prime consideration. To meet these
requirements, the CCS ratings have been established.

Intermittent Commercial and Amateur Service is de-
fined to include the many applications where the
transmitter design factors of minimum size, light
weight, and maximum power output are more im-
portant than long tube life. These various factors
have been taken into account in establishing the
ICAS ratings.

Under the ICAS classification are such applications
as the use of tubes in amateur transmitters, and the
use of tubes in equipment where transmissions are
of an intermittent nature. The term “intermittent'
is used to identify operating conditions in all appli-
cations other than amateur in which no operating
or ‘“on’ perfod exceeds 5 minutes and every ‘‘on'
period is followed by an ‘‘off’’ or standby period of
at least the same or greater duration.

ICAS ratings are considerably higher than CCS
ratings. They permit the handling of greater power,
but tube life under ICAS conditions, of course, is
reduced. However, the transmitter designer may
very properly decide that a small tube operated with
ICAS ratings better meets his requirements than a
larger tube operated with CCS ratings. Although
such use involves some sacrifice in tube life, the
period over which tubes will continue to give satis-
factory performance in intermittent service can be
extremely long depending on the exact nature of the
service.
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The choice of tube operating conditions best fitted
for any particular application should be based on a
careful consideration of all pertinent factors.

RECTIFIER TUBES

Rectifier tubes used principally in receiving equip-
ment are rated according to the design-center sys-
tem, while those used primarily in transmitting and
laboratory equipment are rated according to the
absolute system. The method of identifying which
rating system is used for any rectifier tube in this
Handbook is the same as that for other tubes in the
particular section of the Handbook in which data
for the rectifier tube are given.

The ratings of rectifier tubes are based on funda-
mental limitations in the operation of the tubes
themselves, and in general include the following:
maximum peak inverse plate voltage, maximum
peak plate current, and maximum d-¢ output
current.

Maximum peak inverse plate voltage is the highest
instantaneous plate voltage which the tube can with-
stand recurrently in the direction opposite to that
in which it is designed to pass current. For mercury-
vapor tubes and gas-filled tubes, it is the safe top
value to prevent arc-back in the tube operating
within the specified temperature range.

In determining peak inverse plate voltage on a
rectifier tube in a particular circuit, the equipment
designer should remember that the relations be-
tween peak value of inverse plate voltage, rms value
of input voltage, and average value of output volt-
age, depend largely on the characteristics of the par-
ticular rectifier circuit and the power supply. Fur-
thermore, the presence of transients, such as line
surges and keying surges, or waveform distortion,
may raise the actual inverse plate voltage to a peak
higher than that calculated for sine-wave voltages.
Therefore, the actual inverse plate voltage on a rec-
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tifier tube should never exceed the maximum peak
inverse plate voltage rating for that tube. The peak
inverse plate voltage may be determined with an
electronic peak voltmeter of the self-contained bat-
tery type.

In single-phase, full-wave rectifier circuits with sine-
wave input and pure resistance load, the peak in-
verse plate voltage is approximately 1.4 times the
rms value of the plate-to-plate voltage supply. In
single-phase, half-wave circuits with sine-wave input
and pure resistance load, the peak inverse plate
voltage is approximately 1.4 times the rms value of
the plate voltage supply, but with condenser input
to filter, the peak inverse plate voltage may be as
high as 2.8 times the rms value of the plate voltage
supply.

Maximum peak plate current is the highest instan-
taneous plate current that a tube can safely carry
recurrently in the direction of normal current flow.
The safe value of this peak current in hot-cathode
types of rectifier tubes is a function of the electron
emission available and the duration of the pulsating
current flow from the rectifier tube in each half-
cycle.

The value of peak plate current in a given rectifier
circuit is largely determined by filter constants. If
a large choke is used at the filter input, the peak
plate current is not much greater than the load
current; but if a large condenser is used at the
filter input, the peak current may be many times the
load current. In order to determine accurately the
peak plate current in any rectifier circuit, the de-
signer should measure it with a peak-indicating
meter or use an oscillograph.

Maximum d-c output current is the highest average
plate current which can be handled continuously by
a rectifier tube. Its value for any rectifier tube type
is based on the permissible plate dissipation of that
type. Under operating conditions involving a rapidly
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repeating duty cycle (steady load), the average
plate current may be measured with a d-¢ meter.
In the case of certain mercury-vapor tubes where
the load is fluctuating, it is necessary to determine
the average current over the time interval specified
on the data pages for these types.

In addition to the above ratings for rectifier tubes,
other ratings may be set up for a rectifier tube when
the service in which the tube is to be used makes
such ratings essential for satisfactory performance.
" Such ratings are: maximum surge plate current, and
maximum heater-cathode potential.

Maximum surge plate current is the highest value
of abnormal peak currents of short duration that
should pass through the rectifier tube under the
most adverse conditions of service. This value is in-
tended to assist the equipment designer in a choice
of circuit components such that the tube will not be
subjected to disastrous currents under abnormal
service conditions approximating a short circuit.
This surge-current rating is not intended for use
under normal operating conditions because subject-
ing the tube to the maximum surge current even
only once may impair tube life. If the tube is sub-
jected to repeated surge currents, its life will be
seriously reduced or even terminated.

Maximum heater-cathode potential is the highest
instantaneous value of voltage that a rectifier tube
can safely stand between its heater and cathode.
This rating is applied to certain rectifier tubes
having a-separate cathode terminal and used in ap-
plications where excessive potential may be intro-
duced between heater and cathode. For convenience,
this rating is usually given as a d-c¢ value.

CATHODE-RAY TUBES

The ratings of some cathode-ray tubes are set up on
the absolute system while others are set up on the
design-center system. Initially, cathode-ray tubés
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were all rated according to the absolute system.
With the advent of television which presented de-
sign conditions similar to those in the receiving-set
field, the method of rating popular types of cathode-
ray tubes was changed to the design-center system.
More recently, because of procedure standardized
by the RMA Cathode-Ray-Tube Committee, newer
tynes of cathode-ray tubes are being rated on the
absolute systemn. Cathode-ray types rated according
to the design-center system are identified in the
Cathode-Ray Types Section by a statement to that
effect just ahead of the maximum ratings on each
data page. The data pages of types rated according
to the absolute system have either (1) no identify-
ing statement as to the rating system, or (2) an
identifying statement that the ratings are according
to the absolute system.

PHOTOTUBES

The ratings of all phototubes in the Phototube Sec-
tion are on the absolute maximum basis. This basis
enables the designing engineer to choose design
values 80 as to obtain optimum performance within
tube ratings. In the case of gas phototubes, the
value to which the plate voltage and the plate cur-
rent can be raised is abruptly limited by ionization
effects. If these are allowed to occur, they may ruin
the photosurface almost instantly. While phototubes
in general might be rated on the design-center basis,
such a procedure, with provision for an adequate
factor of safety to take care of all conditions of op-
eration, would impose undue limitations on the use
of gas phototubes.

MISCELLANEOUS SPECIAL TUBES

The ratings of some of the various tube types
grouped in the Miscellaneous-Types Section are ac-
cording to the design-center system while others are
according to the absolute system. Miscellaneous
types rated on the design-center basis are identified
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by a statement to that effect on the data pages or
else refer back for ratings to a receiving-tube
type whose rating basis is explained under TUBE
RATINGS—Receiving Tubes. The data pages of
types rated according to the absolute system have
efther (1) no identifying statement as to the rating
system, or (2) an identifying statement that the
ratings are according to the absolute system.

CHARACTERISTICS and TYPICAL
OPERATING CONDITIONS

In addition to showing the ratings of each tube type,
the data pages for many of the types in this Hand-
book include *‘characteristics,” such as amplification
factor, plate resistance, and transconductance, which
help to distinguish between the electrical features of
the respective types. Usually, the characteristics
shown for any type are obtained for that type in
class A service: where class A data are given for the
type, the characteristics are included with that data
for convenience. Based on a large number of tubes
of a given type, the values shown for these charac-
teristics are average values.

Range of Characteristics—The equipment designer
should bear in mind that individual tubes of a given
type may have characteristics values either side of
the average values shown for the type He should
also realize that these characteristics change during
the life of individual tubes. In designing equipment,
therefore, he should allow for the maximum cumu-
lative variation of any characteristic from the aver-
age value of that characteristic as shown in the tab-
ulated data for the type. The exact percentage of
the variation will be different for different types of
tubes depending on the design of the tubes and thefr
intended application, but in general the designer
should consider a probable plus or minus variation
of not less than 30 per cent.

Furthermore, the equipment designer should recog-
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nize the desirability of designing equipment so that
the full range of the operating characteristics of
tubes will be utilized. If this practice is not fol-
lowed, be imposes on the equipment user special re-
placement problems in that the user will have to
select tubes suitable for use in the equipment, and
may not be able to obtain the full life capability of
such tubes.

Typical Operating Values—Also included on the
data pages is information on typical operating con-
ditions for most of the various tubes when used in
particular services. These typical operating values
are intended to show concisely some guiding infor-
mation for the use of each type. They must not be
considered as ratings because each type can, in gen-
eral, be used under any suitable conditions within
fts rating limitations. In referring to these values
for transmitting tubes, it should be noted that the
power output value is not a rating. It is an approxi-
mate tube output, i.e., tube input minus plate loss.
Circuit losses must be subtracted from tube output
in determining useful output.

Datum Point for Electrode Potentials—In the data
for any type in the Handbook, the values for grid
bias and positive-potential-electrode voltages are
given with reference to a specified datum point as
follows. For types having filaments heated with
d.c., the negative filament terminal is taken as the
datum point to which other electrode voltages are
referred. For types having filaments heated with
a.c., the mid-point (i.e., the center tap on the fila-
ment-transformer secondary, or the mid-point on a
resistor shunting the filament) is taken as the
datum point. For types having equipotential cath-
odes indirectly heated, the cathode is taken as
the datum point.

Grid Bias vs Filament Excitation—If the filament
of any type for which data are given on a d-c basis
is to be operated with an a-c supply, the given grid
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bias should be increased by an amount approxi-
mately equal to one half the rated filament voltage
and be referred to the filament mid-point. Con-
versely, if it is required to use d-c filament excitation
on any filament type for which the data are given
oh an a-c basis, the grid-bias values as given on the
data pages should be decreased by an amount ap-
proximately equal to one half the rated filament
voltage and be referred to the negative filament ter-
minal instead of the mid-point as in a-c operation.

In practice, the necessity for following this rule de-
pends on circuit conditions and operating require-
ments. If the bias is relatively small compared with
the filament voltage and hum is a consideration,
adjustment of the grid bias is ordinarily essential.
Conversely, if the bias is relatively large compared
with the fillament voltage, adjustment of the grid
bias may be unnecessary.

When filament excitation of tubes used as Audio
Amplifiers is changed from d.c to a.c., the grid re-
turn should, in general, be shifted to the mid-point
of the filament circuit to minimize hum, and the
bias adjusted accordingly. When the excitation is
changed from a.c. to d.c., bias adjustment depend-
ing on the relative values of bias and filament volt-
age may be required to provide the full signal-
handling capability of the tubes.

When filament excitation of tubes used as R-F Am-
plifiers is changed, bias adjustment is not required
unless the change makes the circuit critical as to
hum or signal-handling capability. For example, in
class C amplifiers, the bias is usually so large in
comparison with the filament voltage that adjust-
ment is generally unnecessary.

Grid Current and Driving Power—The typical values
of d-c grid current and driving power shown for
triodes and tetrodes in class B r-f service and in
class C service are subject to variations depending
on the impedance of the load circuit. High-impe-
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dance load circuits require more grid current and
driving power to obtain the desired output. Low-
impedance circuits need less grid current and driv-
ing power, but plate-circuit efficiency is sacrificed.
In comparison, the d-¢ grid current and driving
power shown for beam tubes and pentodes in class B
r-f service and in class C service are not as critical
to variations in load-circuit conditions. In any event,
sufficient grid current should be used so that the
stage is “saturated,’” i.e., so that a small change in
grid current results in negligible change in power
output. Regardless of the type of tube used, the
driving stage should have a tank ecircuit of good
regulation and should be capable of delivering
power in excess of the indicated power by a factor
of several times.
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TYPES OF CATHODES
AND THEIR USE

In electron tubes, a cathode is an electrode which
is the primary source of electron or ion emission.
There are two broad classes of cathodes, i.e., hot and
cold. ‘“Hot cathodes’ are defined as cathodes which
are heated or otherwise operate at elevated tempera-
ture (frequently incandescent) in order to function
as emitters. In contrast, ‘“cold cathodes’ are defined
as cathodes which do not rely on heat or on elevated
temperature in order to function as emitters.

HOT CATHODES

Hot cathodes commonly in use in electron tubes are
classified as directly heated, indirectly heated, and
fonic-heated.

A directly heated cathode, or filament-cathode, is a
wire or ribbon which is heated by the passage of
current through it. It is further classified by iden-
tifying the filament material or the electron-emitting
material. Such materials in regular use are pure
tungsten, thoriated tungsten, and metals coated with
alkaline-earth oxides. Each of these materials has
distinctive advantages which are utilized in the de-
sign of tubes for particular applications.

PURE-TUNGSTEN FILAMENTS are used in certain
tubes, especially those for high-voltage transmitting
service. Since these filaments must operate at a
high temperature of about 2500°C (a dazzling white)
to emit sufficient electrons, a relatively large amount
of filament power is required. The operating life of
these filaments is determined by the rate of tungsten
evaporation. Their failure, therefore, occurs through
decreased emission or burn-out.

Pure-tungsten filaments give best life performance
when they are operated so as to conserve their emit-
ting capability. They are designed with voltage and
current ratings in accord with the service expected
of the particular tube type. However, in applications
where the normal emission at rated voltage is not
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required, the filament can be operated at a some-
what reduced voliage. The extent of the reduction
depends on the peak emission requirements of the
application as well as on the percentage regulation
of the filament voltage. When these are known, the
correct operating filament voltage for any tungsten-
filament type can be calculated from its filament-
emission characteristic. The permissible regulation
in transmitters may be checked by reducing the fila-
ment voltage (with the transmitter under normal
operation) to a value such that reduction in output
can just be detected. The filament voltage must then
be increased by an amount equivalent to the maxi-
mum percentage regulation of the filament-supply
voltage and then increased further by approximately
2 per cent to allow for minor variations in emission
of individual tubes. It follows that the better the
regulation, the less the filament operating voltage
and, therefore, the longer the filament life.

It should be noted that a reduction of 5 per cent in
the filament voltage applied to tubes with pure-tung-
sten filaments will approximately double their life.
A reduction of 15 per cent will increase the filament
life almost tenfold.

During long or frequent standby periods, pure-tung-
sten-filament tubes may be operated at decreased
filament voltage to conserve life. When the average
standby time is an appreciable portion of the aver-
age duty cycle and is less than 2 hours, it is recom-
mended that the filament voltage of all but the
largest types be reduced to 80 per cent of normal;
and that for longer periods, the filament power be
turned off. For the largest types, such as the 898, it
is recommended that the filament voltage be reduced
to 80 per cent of normal during standby operation
up to 12 hours; and that for longer periods, the fila-
ment power be turned off.

For turning on filament power, a filament starter

should be used so as to increase the voltage gradually

and to limit the high initial rush of current through
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the filament. It is important that the filament cur-
rent never exceed, even momentarily, a value of
more than 150 per cent of normal, unless the tube
data specify otherwise. Similarly, as an added pre-
caution, the filament power should be turned off
gradually to prevent cooling strains in the filament.

THORIATED-TUNGSTEN FILAMENTS are now used
mainly in certain transmitting and special tubes.
Thoriated-tungsten filaments are made from tung-
sten impregnated with thoria. Due to the presence
of thorium, these filaments liberate electrons at a
more moderate temperature of about 1700°C (a
bright yellow), and are, therefore, much more eco-
nomical of filament power than are pure-tungsten
filaments. The operating life of thoriated-tungsten
filaments is ordinarily ended by a decrease in elec-
tron emission. Decreased emission, however, may be
caused by the accidental application of too high
filament, screen, or plate voltage. If the over-volt-
age has not been continued for a long time, the ac-
tivity of the filament can often be restored by oper-
ating the filament at its normal voltage for 10 min-
utes or longer without plate, screen, or grid voltage.
The reactivation process may be accelerated by rais-
ing the filament voltage to not higher than 120 per
cent of normal value for a few minutes. This reac-
tivation schedule is often effective in restoring the
emission of thoriated-tungsten filaments in tubes
which have failed after normal service Sometimes
a few hundred hours of additional life may be ob-
tained after reactivation.

The operating voltage of a thoriated-tungsten fila-
ment should, in general, be held to within =5 per
cent of its rated value. However, in transmitting
applications where the tube is lightly loaded, the
filament may be operated on the low side—as much
as 5 per cent below normal voltage. As conditions
require, the voltage should be Increased gradually
to maintain output. Toward the end of life, addi-
tional service may be obtained by operating the fila-
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ment above its rated voltage. It should be noted that
a tube having a thoriated-tungsten filament should
never be operated under emission-limited conditions
since this type of operation may overheat the tube
and cause permanent loss of emission.

During standby periods in transmitting service, tho-
riated-tungsten filaments may be operated accord-
ing to the following recommendations to conserve
life. For short standbys of less than 15 minutes
duration, the fillament voltage of all but the largest
types should be reduced to 80 per cent of normal;
for longer periods, the fllament power should be
turned off. For the largest types, such as the 827-R
and 861, it is recommended that the filament voltage
be reduced to 80 per cent of normal during standby
operation up to 2 hours; and that for longer periods,
the fillament power be turned off.

COATED FILAMENTS are used in receiving tubes,
certain transmitting tubes, most mercury-vapor rec-
tifiers, and some special tubes. Coated filaments
employ a relatively thick coating of alkaline-earth
compounds on a metallic base as a source of elec-
tronic emission. The metallic base carries the heat-
ing current. These fllaments operate at a low tem-
perature of about 800°C (a dull red) and require
relatively little power to produce a copious supply
of electrons.

For proper performance of these types, rated fila-
ment voltage should, in general, be applied at the
filament terminals. However, when coated-filament,
high-vacuum tubes are used in transmitting service
with light loading, the fillament voltage may be re-
duced as much as 5 per cent below normal to con-
serve life. Then, as conditions require, the voltage
should be increased gradually to maintain output.
Toward the end of life, the gradual increase may be
carried above rated fillament voltage to obtain addi-
tional service. In the case of gas or vapor tubes, it
is important that these types be operated, in general,
at rated filament voltage. However, if the line regu-
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lation regularly and consistently does not exceed 1
to 2 per cent, it is practical to reduce the filament
voltage slightly (not over 5 per cent) with benefit to
tube life.

During standby periods of less than 15 minutes, the
filament voltage of quick-heating, high-vacuum
types, such as the 1616 and 1624, should be reduced
to 80 per cent of normal; for longer periods, the fila-
ment power should be turned off. In contrast, the
voltage of coated filaments in gas or vapor tubes
should not be reduced during standbys except under
conditions explained in the preceding paragraph.
In general, the fllament voltage of small and me-
dium types, such as the 866-A/866 and 872-A/872,
should be maintained at normal rated value during
standbys up to 2 hours; for longer periods, the fila-
ment power should be turned off. For large types,
such as the 857-B, the filament voltage should be
maintained at normal rated value during standbys
up to 12 hours; for longer periods, the filament
power should be turned off.

After having given normal service or after having
been operated at excessive voltage, coated filaments
lose their emission. When such is the case, their
usefulness may be considered as terminated.

An indirectly heated cathode, or heater-cathode, con-
sists of a heater wire enclosed in a thin metal sleeve
coated on the outside with electron-emitting mate-
rial similar to that used for coated filainents. The
sleeve is heated by radiation and conduction from
the heater through which current is passed. Useful
emission does not take place from the heater wire.
An important feature of this kind of cathode con-
struction is that the functions of heating and emis-
sion can be independent of each other.

HEATER-CATHODES, or unipotential cathodes as
they are frequently called, are used in high-vacuum
tubes operating at low plate voltage, such as receiv-
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ing tubes, low-power transmitting tubes, and small
special tubes, They alsc find application In mercury-
vapor tubes and in cathode-ray tubes. Heater-cath-
odes, llke coated filaments, provide a coplous supply
of electron emission at low cathode temperature
(a dull red).

For proper performance of heater-cathode tubes,
rated heater voltage should, In general, be applied
at the heater terminals. However, when heater-
cathode high-vacuum tubes are used in transmitting
service and are lightly loaded, the heater voltage
may be reduced as much as 5 per cent below normal
to conserve life. As conditions require, the voltage
should be Increased gradually to maintain output.
Toward the end of life, the gradual increase may be
carried above rated heater voltage to obtain addi-
tional service.

During standby periods of less than 15 minutes, the
heater voltage of high-vacuum tubes should -be
maintalned at normal rated value; for longer
periods, the heater power should be turned off. In
the case of vapor or gas tubes, the heater voltage
should be malntained at normal during standby
periods up to 12 hours; for longer periods, the
heater power should be turned off.

An ijonic-heated cathode is one which liberates elec-
trons when it Is subjected to intense positive ion
bombardment. The bombardment may be so intense
as to raise the temperature of the cathode, fre-
quently causing it to become visibly hot. The ionic-
heated cathode in radio tubes has found application
in gas rectifiers intended primarily for automobile
recelver service.

COLD CATHODES

The designation “‘cold cathode’’ is commonly used in
referring to those cathodes which emit electrons
when they are subjected to bombardment by other
electrons, ions, or metastable atoms. Cathodes of
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this type are sometimes designated as secondary-
emission cathodes. They are used in certain glow-
discharge tubes, and also in multiplier phototubes
where they contribute to electron multiplication in
the succeasive dynode stages.

Not customarily referred to as cold cathodes, al-
though they are such, is another group of emitters
known as photocathodes. By definition, a photo-
cathode is one which emits electrons when it is
energized with radiant flux, such as light, infra-red
radiation, or ultra-violet radiation. Such cathodes
are used in phototubes. When used in gas photo-
tubes, these cathodes not only emit under the in-
fluence of radiant flux but also as a result of bom-
bardment and thus become partial secondary-emis-
sion cathodes.

Photocathodes are classified according to the spec-
tral response characteristics of their respective
photoactive surfaces. The S1 photosurface gives
high response to red and near infra-red radiation.
The S2 photosurface is similar to the S1 surface but
extends somewhat further into the infra-red region.
The S3 photosurface has a spectral response charac-
teristic which is closest to that of the eye. The S4
photosurface has exceptionally high response to blue
and blue-green radiation with negligible response
to red radiation. .

Exposure of photocathodes to intense light, such as
direct sunlight, may decrease the sensitivity of the
tubes in which they are used, even though there is
no voltage applied. The magnitude and duration of
the decrease depend on the length of the exposure.
Permanent damage to a phototube may result if it
is exposed to radiant energy so intense as to cause
excessive heating of the cathode.
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CONVERSION FACTOR NOMOGRAPH

The Conversion Factor Nomograph shown above may be used
to determine the approximate characteristics of an electron
tube when all the electrode voltages are changed in the same
proportion from the publ ished or measured values.

The conversion factors obtained from the nomograph are
applicable to triodes, tetrodes, pentodes, and beam power
tubes when the plate vol tage, grid-No.1 voltage, and grid-No,2
vol tage are changed simultaneouslty by the same factor., They
may be used for any class of tube operation (class A, AB,
ABz, 8, or C}.

The nomograph may be used to determine the proper value
for each conversion factor for a specified relationship (Fg)

5% ] CONVERSON
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CONVERSION FACTORS

between published or measured values (Fpun) and desired val-
ues (Eges) of operating voltage. The dashed lines on the
nomograph indicate the correct procedure for determining each
of these conversion factors when it is desired to reduce the
operating electrode voltage from 250 to 200 volts.

EXAMPLE

Published characteristics for a typical pentode are )ist-
ed below for a plate voltage of 250 volts. If it is desired
to determine the characteristics of this tube for a plate
voltage of 200 volts, the voltage conversion factor, Fe, is
equal to 200/250 or 0.8. The values for the other conversion
factors are obtained from the nomograph, By use of these
factors characteristics values at aplate voltage of 200 volts
are obtained.

Published Conversion Desired

Value Factor Value

Plate Voltage . . « « « o « + » 20 0.8 200 volts
Grid-No.2 Volitage . . . . . . . 20 0.8 20 voits
Grid-No. | Voltage . . . 4 . . « =15 0.8 -2 volts
Plate Current . . . . . & « . . 30 0.72 21.6 ma
Grid-No.2 Current . . . . . . . 6 0.72 4.3 ma
Plate Resistance (Approx.). « . 0.13 J.o 2 0.15 megohm
Transconductance. « « « o + « = 2000 0.89 1780 pmhos
Load Resistance . . . . . o B - 10000 1.12 11200 ohms
Total Harmmonic Distortion . . . 10 unchanged 10 %
Max.-Signal Power Output. . . . 2.5 0.57 1.42 watts
LIMITATIONS

Because this method for conversion of characteristics is
necessarily an approximation, progressively greater errors
will be introduced as the voltage conversion factor (Fe =
Edes/Epub) departs from unity. In general, it may be assumed
that results obtained will be approximately correct when the
value of Fe is between 0.7 and 1.5, When Fe is extended be-
yond these limits {down to 0.5 or up to 2.0), the accuracy be-
comes considerably reduced and the results obtained can serve
only as a rough approximation,

It should be noted that this method does not take into ac-
count the effects of contact potential or secondary emission
in electron tubes. Contact potential, however, may safely be
neglected for most applications because its effects are no-
ticeable only at very low grid-No.1 voltages. Secondary emis-
sionmay occur in conventional tetrodes at low plate voltages.
For such tubes, therefore, the use of conversion factors
should be limited to regions of the plate characteristic in
which the plate vol tage is greater than the grid-No.2 voltage.
For beam power tubes, the regions of both lowplate currents
and low plate voltages should also be avoided.

-5 CONVERSION
OOETBIIMON FACTORS
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OUTLINES —Glass Tubes
SUBMINIATURE--Flexible-Lead Types

—b‘

g

T3

400 MAX,
" .366" MIN. DWA-

:

A¥

WBASE JETEC N2 E8-10

DINENS 10N
OUTLINE A B
JETEC No. | 2 0.060 Max.

INCHES INCHES

3-1 1.075 1.375
32 1.200 1.500
3-3 1.450 1.750
3-4 1,700 2.000
3-8 1.325 1.625
311 0.950 1.250

* Measured from base seat to bulb-top 1ine as determined by a ring gauge
of 0.210° t 0.001° inside diameter.

OUTLINES 1

4-58 ELECTRON TUBE DIVISION
2010 ON OF AMERICA,



OUTLINES—Glass Tubes
SUBMINIATURE--Small-Button Sub-Minar 8-Pin Base Types

00" MAX.
——] H.Bbﬁ” MIN. O1A,

I

c T3

/

" ZSMALL-BUTTON
SUB-MINAR 8-PIN

DIMENS 10N
OUTLINE A B c
JETEC No. + 0.060 Max. Max.

INCHES INCHES INCHES
3-5 1.200 1.500 1.750
3-9 1.075 1.375 1.625
3-10 1.450 1.750 2.000
3-12 0.950 1.125 1.500
3-13 1.325 1.625 1.875
3-14 1.575 1.875 2,125
3-15 1.700 | 2.000 2.250

* measured from base seat to bulb-top line as determined by a ring gauge
of 0.210" % 0.001" inside diameter.

4-58

ELECTRON TUBE DIVISION

OQUTLINES 1
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QUTLINES— Glass Tubes
ACORN--Radial 5~Pin Base Type

041" O

—-t l——’ 2y MAXV. DIA.

T [
32
the

”
#+.003 " )0
ALL PINS

*INCLUDING
ECCENTRICITY

Yie MAX.
UNTINNED SECTION
——ALL

JETEC No.4-1{

Por additionsl socket design information,
see back of "Outlimes 3" sheet

MAY 1, 1955

OUTLINES 2
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OUTLINES — Glass Tubes

ACORN--Radial 5-Pin Base Type
with End Terminals

~ »
031" +:903, pja, Va2t Va2 :
d |

'2'/32' MAX. DIA. |

) 11,
) t;/‘:'
(
*4.003"
04| 2002 DlA, 25/3e
S PINS %
-03|' +.003¢ DIAT _ﬁ‘fL
002 yis %2tla2
| E
302 £l *INCLUDING
"o s 4lag ECCENTRICITY
Vie MAX.
UNTINNED SECTION
— ON SPINS &

2 TERMINALS

4ETEC No.4~3

For additional socket design information,
see back of "Outlines 3" sheet

'S

MAY 1, 1955
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% DIVESION OUTLINES 2



OUTLINES —Glass Tubes
ACORN--Radial Z-Pin Base Type

) ]
041" +903, Dia.

ALL PINS

13572 Ye "INCLUDING
ECCENTRICITY

Y MAX.
UNTINNED SECTION

r ——ALL PINS
3 -

JETEC No.4-2

Por additional socket design informetion,
see back of thiz sheet

MAY 1, 1955 TR/ BOVIHON OUTLINES 3
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OUTLINES —Glass Tubes
ACORK TYPES

MAXIMUM PIN AND TERMINAL
VARIATIONS AT SOCKET CLIPS
AND TERMINAL CONNECTORS

ESSENTIAL DIMENSIONS
FOR SOCKET DESIGN

PLATE 151" MAX. DIA.
TERMINAL™

938" EXACT 1
CENTER LINE - g
OF SOCKET ~~ —.07)" MAX. az
g MAX.

::Tp—af EXACT < RNESE
Meoas”
045" MAX. | 4esvmax.

GRID Nel
TERMINAL %%
1517 MAX. DI

Reference Pln (R)

A,

Base Type Pin No.*
Radial 5-Pin . . + + ¢ v ¢ v v v v e s s o o 5
Radial 5-Pin with End Terminals: « « « « « « 5
Radial 7=Pin . . . . ¢ o % ¢« @ « o s o o ¢ o « 7

The above composite dlagram shows the ideal positions of
radlai-pin cross-sectlons at socket clips tocated on a
circle of 0.938" diameter, as well as end-terminal cross—
sections at terminal ends.

The areas withln the cross-hatchling show actual variations
of radial-pin and end-terminal cross-sections, and indi-
cate the maximum variations whichsocket clips and terminal
connectors should accommodate,

The clear area for pin position R is narrower than the
others because pin positdon R is used as a reference for
the other pins.

Sockets should be deslgned so that the maximum diametric
clearance between socket clips Is never less than 0.850".

» .
For pin numbering of each of these bases, see respective Dimensional
Outline on preceding pages.

MAY 1, 1955 TURETDIVIoN OUTLINES 3
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Glass Tubes

MINIATURE — Miniature 7-Pin Base Types

with T5-1/2 Bulbs

.731}"
695
DIA.

e

i

BASE
| 7gnn i‘ﬁibsg'f-i
- [N

MAX,
DIA.

92CS- 14106
DIMENSIONS. (N INCHES

OUTLINE DIMENSIONS ( INCHES)
DRAWING A B [4
NUMBER
(JEDEC) Max Min Max Max
- 1.625 .906 | 1.094 | 1.3/5
5-1 1.750 | 1.031 | 1.219 | 1.500
5-2 2.125| 1.406 | 1.594 | 1.875
5-3 2.625 | 1.906 | 2.094 | 2.375

*  Major diameter as checked by ring guug
maximum gauge should clear the bulb a
snd the minimum gauge should not.

ring gauge of 0,437 inch 1.D.

the pin ali

Standard RS- 209,

gnne:;‘gnuge {Gauge

es of 0.25 inch thickneas. The
ove 0.38 inch from the base seat

o.GE7-1,

Measured from the base seat to the bulb-top line as determined by a
D.

The diameter of the boundary cKlinder as ;‘eﬁneg‘byslhe'b-r;ic;lz?£
eet , Section 3 o

o e —
RADIO CORPORATION OF AMERICA OUTLINES 4
Electronic Components and Devices Marrison, N. J, 10-66



Outlines
Glass Tubes

MINIATURE — Noval 9-Pin Base Types
with T6-1/2 Bulbs

DRAWING| A B

rI 1 OUTLINE| DIMENSIONS (INCHES)
c
NUMBER

g (JEDEC)| Max | Min | Max | Max
1 o1 |1.750[1.051| 1. 219]1.500
' 6-2 |2.187]|1.469]1.656|1.937

! e 6-3 |2.625(1.906/2.094|2.375
Tarsaas | JEDEC 6-4 |3.062]2.3442.531]2.812
-
92CS~-14107

DIMENSIOKS IK INCHES

.645}"
ik
) SKIRTED
MINIATURE
CAP Ci-2
OUTLINE |DIMENSIONS (INCHES)
3 DRAWING A ]
8 NUMBER
(JEDEC) | Max | Min | Max
PVELORE 6-5  [1.969 [ 1.437 | 1.687
6-6 2.406 | 1.875 | 2.125
40 6-7*=**|2.844 | 2.312 { 2.562
J8ASE 6-8 3.281{ 2.750 {3.000
| gys®en [No.E9H
= Max
" 92c5-14108

DIMENSIONS IN INCHES

Major diameter as checked by ring guugu of 0.25 inch thickness. The
maximum gauge should clear thebulb above 0.38 inch from the base seat
and the minimum gauge should not.
Measured from the base seat
ring gauge of 0.437 inch [.D
The diameter of the boundary cylinder as defined by the barriers of

i 1

the pin alignment gauge (Gauge No.GE9-1, Sheet 30, Section 3 of EIA
Standard RS-209A).

to the bulb-top line as determined by @

*¥¥¥ Jedec Outline No.6-7 may also use non-atandard CI-33 cap.

RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.




Outlines
Glass Tubes

DUODECAR—12-Pin Base Types
with T9 Bulbs

1188
[+—1062* — OUTLINE
A QUTLINE | piMENsIONS (INCHES)

NUMBER A B

(JEDEC) | Min. | Max. | Max.

9-55 | 1.000 | 1.250 1.625
) 9-56 |1.250(1.500( 1.875
one 4 9-57 [1.500[1.750 | 2.125
9-58 | 1.750 | 2.000 | 2.375

9-59 | 2.000|2.250 | 2.625
9-60 |2.250 | 2.500 2.875
9-61 |2.500[2.750|3.125

BASE )
JEDEC No. = 9-62 |2.7501}3.000| 3.375
eoccro "I 4

DIMENSIONS IN INCHES
* Applies to minimum diameter
except in area of seal.

Outlines with Top Cap

1188 CcAP 1188 cap
Je—1.062% JEDEC No. le—1062*—»|  JEDEC No.
DA i~c1-20R CI-3 DIA.  l-ci-1OR CI-34
‘ 3 rd
8 8
T9 T9
BULB | 2 BULE a
BASE BASE
JEDEC Ne. C N Ve
€12-70 e A SRR W“n—h

DIMERSIORS IN INCHES 92cs-2526

* Applies to minimum diameter except in area of seal.

o N OUTLINE | prwENS 10NS [ INCHE
QUTLINET oimewsions ((nches) | [OUTLINET o iuewsioNs (1NCHES)

NUMBER & g NUMBER g B
(JEDEC) [ Min. | Max. | Max. (JEDEC) | Min. | Max. | Max.

9-88 [2.00012.250 [ 2.625 9-96 | 2.000 [ 2.250 [ 2.625
9-89 [2.250 ] 2.500 | 2.875 9-97 | 2.250| 2.500 | 2.875
9-90 [2.5002.750 { 3.125 9-98 [ 2.500[2.750| 3.125
9-91 |2.750 | 3.000 | 3.375 9-99 | 2.750 | 3.000 | 3.375
9-92 | 3.000}3.250| 3.625 9-100] 3.000 [ 3.250 | 3.625
9-93 |3.250|3.500 | 3.875 9-101] 3.250 [ 3.500 | 3.875
9-94 |3.500]3.750 | 4.125 9-102] 3.500 [ 3.750| 4.125
9-95 | 3.750°| 4.000 | 4.375 9-103| 3.750 | 4.000 | 4.375

RADIO CORPORATION OF AMERICA OUTLINES 48
Electronic Components and Devices Harrison, N. J. 4-64
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Ouitlines
Glass Tubes

DUODECAR—12-Pin Base Types
with T12 Bulbs

1563
pe— 437* —! OUTLINE
1437 DRAWINg |0 /MENSIONS (1NCHES) ‘

NUMBER A 8 ‘

(JEDEC) | Min. | Max. | Max.

12 - 52| 1.250 | 1.500 | 1.875

12 - 53] 1.500 [ 1.750 | 2.125
T2 B 112 _ 54]1.750 | 2.000 | 2.375
e’ 3 12 - 55| 2.000 [ 2.250 | 2.625
12 - 56| 2.250 | 2.500 | 2.875
12 - 57| 2.500 | 2.750 | 3.125
12 - 58] 2.750 [ 3.000 | 3.375

| 12 - 59 3.000 | 3.250 | 3.625
mmmj—-' 12 - 60 3.250 | 3.500 | 3.875
74 ¥ |12 - 61]3.500]3.750| 4.125
DIMENSIONS IN {NCHES 12 - 62 3.750 [ 4.000 | 4.375
* Applies to minimum diameter
except in area of seal.
Outlines with Top Cap
L563 CAP 1.563 CAP
r—ms'r“ JEDEC No. jo— 1437 —  JEDEC No.
sz—z OR CI-3 *, ~Cl-1 OR Ci~34
A T A 1
™ T2 :
eus | BUB |
gl 11 g
JEDEC No JEDEC No:
€12-74 ——Teie-74 —
DIMENSIONS IN INCHES 92cs-i2008

* Applies to minimum diameter except in area of seal.

OUTLINE [ pMENSIONS ( INCHES OUTLINE
SRANING |DIMENSIO ( ) e DIMENSIONS ( INCHES)

NUMBER A ] NUMBER A B
(JEDEC) | Min. | Max. | Max. (JEDEC) | Min. [ Max. | Max.

12 - 75[2.000 [2.250 | 2.625 | [12 - 83| 2.000 | 2.250 | 2.625
12 - 76 12.250 | 2.500 | 2.875| [12 - 84| 2.250 | 2.500 | 2.875
12 - 7712.500 | 2.750 | 3.125 [ |12 - 85 2.500 | 2.750 | 3.125
12 - 78 12.750 | 3.000 | 3.375| |12 - 86 2.750 | 3.000 | 3.375
12 - 793.000 |3.250 | 3.625 | |12 - 87 3.000|3.250 | 3.625
12 - 80]3.250|3.500 | 3.875 | |12 - 88 3.250 | 3.500 | 3.875
12 - 81]3.500[3.750 | 4.125| |12 - 89| 3.500 | 3.750 | 4.125
12 - 82]3.750 [4.000 | 4.375| |12 - 90| 3.750 | 4.000 | 4.375

ﬁ

RADIO CORPORATION OF AMERICA [
Electronic Components and Devices Haerison, N. J.



Outlines
Glass Tubes

NOVAR—9-Pin Base Types

288

— JEDEC Ne-
,&AS OR C1-34

OUTL INE
| DRAWING | DIMENSIONS (INCHES)
8 NUMBER A B
A, (JEDEC) | Min. | Max. | Max.
A 12-116 | 3.500 [ 3.750] 4.13
BULD
TR
Jmsm
JEDEC No.E9-88
SECS- 126604

a—— I:435'—-
DIA.

LINE | /\
3',:},,...6 DIMENSIONS { INCHES)
NUMBER A B
(JEDEC) [ Min. | Max. | Max.
12-95 [ 2.250(2.500( 2.880| 8, L)
12-96 1 2.500 | 2.750( 3.130
12-99 | 3.250 | 3.500( 3.880
+r wa .zwcwss-ea
188 PECS-12660C
8
OUTLINE
DRAVII:G _DIMENSIONS (INCHES)
1 NUMBER A ]
i (JEDEC) | Min. [ Max. | Max.
Y 9-107 [ 1.750] 2.000] 2.380
e - 2.375| 2.625| 3.005
BASE
S == JEDEC No.E9-89
SRCS ~ 126608

* applies to the.minimum diameter except in the area of the seal.

RADIO CORPORATION OF AMERICA OUTLINES 4C
Electronic Components and Devices. -Harrison, N. J; 10-64



Outlines
Glass Tubes

NOVAR—9-Pin Base Types

1168
je—1.062"
DIA.

WL

BASE
JEDEC No.E9-TS
92CS-126E0E.

**Measured fromthe base
seat to bulb top line
as determined by aring
gauge of 0.600" |.D.

OUTLINE
DRAWING
NUMBER
JEDEC)

¢

DIMENS [ONS ( INCHES)
B 3

Min. | Max. | Max.

Max.

2.050] 2.230} 3.080
2.405( 2.585| 3.110

2.700
2.730]

Botton-exhaust type has the same A &B
dimensions as top-exhaust type shown

— BASE
Y'Y YEDEC No.E9-89
F2CS-I2680F

OUTLINE

NUMBER

DRAWING | DIMENSIONS (INCHES)
A B

(JEDEC) [ Min. | Max. | Max.

— 2.875] 3.125] 3.505]

BuULD
Ti2
VS
BASE
- IS JEDEC No.E9-76

S+
" DIA.

- —ﬁ,CAP JEDEC Na

S

H:X. 3 A
A
BULB
(-3
N [ 1) [
$2C8-126600
OUTLINE
OUTLINE | DIMENSIONS (1NCHES)
NUMBER A
(JEDEC) | Min. [ Max.| Max.
12-70° | 2.910 | 3.170| 3.550

Bottom-exhaust type has the same
dimensions as top-exhaust type
shown

® For E9-76 base

% .
PLANE
U ASE

2CS-NZTRIA

S2CS-{N2TRID

B,
JEDEC No.E9-88

RADIO CORPORATION OF AMERICA
Electronic Components and Devices

Harrison, N. J.
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OUTLINES —Glass Tubes

GLASS OCTAL--Octal Base Types
with 79 Bulbs

e 13 1¥e.
MAX. "] W MAX]
T9 4 To A T9 A
B 3 3
n—|9/32”- \ '—|9/32”'— \ Lls/lél
MAX. g MAX. MAX. i
INTERMEDIATE- SMALL-WAFER
INTERMEDIATE-
SHELL.OCTAL SHeLL OcTeR OCTS?_'EEV\\/”ET "
Fig.! Fig.2 Fig.3
OUTLINE DIMENS ) ON
JETEC No. A B
Max. Max.
Fig.! | Fig.2 |Fig.3 INCHES INCHES
- 9-1 - 1-3/4* | 2-5/16
- 9-7 - 2-1/2 3-1/16
9-41 | 9-11 | 9-12 2-3/4 3-5/16
- 9-13 - 2-13/16 3-3/8
‘ 9-15 - 2-7/8 3-7/16
- le33| - 3-1/4 | 3-13/16
13, SKIRTED 30
A% ~{MINIATURE [’IMQ)GC" M?ﬂ:ﬂﬁgs
19 | 2%e- 1o | 2%6"
23" |, 23,
3%g 35%¢
MAX. [ MAX.
\ N
%35 _|INTERMEDIATE 15| SMALL-WAFER
! 732 N 16+ OCTAL WITH
MAX  SHELL OCTAL MAX. NEEVE

3 for electron-ray tubes, the seated neight is 1-11/16" +1/16°- 1/8°,

MAY 1, 1955 TR OUTLINES 5

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




OUTLINES—Glass Tubes

GLASS OCTAL~--Octal Base Types
with T9 Bulbs

13,6 MAX.[*— SKIRTED
3 # SKIRTED | -MINIATURE
e | 46 oy MINIATURE
MAX. " |_~
o=
%! T 3%
A Y
2% - %32 max.
~
3
9
LUl
I | AN
Q" - 9,7
! /32J INTERME DIATE - 32 MAX™ g loRT
MAX. SHELL OCTAL INTERMEDIATE-
SHELL OCTAL
JETEC No,0-2 W RRiERs -
JETEC No. None
3, ” 13 iy
—1 g MAX.J— SKIRTED | 6 _,; SMALL
__MINIATURE MAX. |~
T9 ol @ T9
3% ~ ”
o 3y 3 %e
x MAX. 4
82 + Ye .
ake
MAX.
9

\ 1

% # |7 “SHORT
—1 193, MAx.— | %32__ | \NTERMEDIATE-

INTERMEDIATE- MAX. SHELL OCTAL
SHELL OCTAL
JETEC No. None JETEC No.9-51
MAY 1, 1955 TUBE DIVISION OUTLINES &
WDIO OF AMERICA, NEW Y




OUTLINES —Glass Tubes
GLASS OCTAL--0ctal Base Types

with T12 Bulbs
’ L]
W3 "4
6 o, = MAX,
MAX. f/_\
£V aly
T 6
2 e . Ti2 MAX,
4Ye
MAX.  SHORT vy
LARGE-WAFER ANBO-
OCTAL WITH LL i} MAX.
SLEEVE OCTAL |
23, * 23
12%33_,| %
MAX, 2 'w&a"'
ETEC No. None
196 L 1%g
'_MA4§ S
SMALL— ?:]\ SMALL~ ;D\
TR ‘yz' e ‘yz'
3 Sl 3 372z
MAX.  SHORT RAX:
SHORT JUMBO-SHELL
JUMBO- OCTAL_ WiTH
SHELL EXTERNAL
OCTAL— BARRIERS —]
23/32' 4
T aax, D uax
[JETEC No. Nonej JETEC No. None
WAY 1, 1855 o UTLINES &




OUTLINES—Glass Tubes
GLASS OCTAL--Octal Base Types

with ST Bulbs

—SHELL
OCTAL

JETEC No, 12-7

—{11346 MAX,
1 Yg,
gt r

SMALL-SHELL
OCTAL

JETEC No.12-8

g MAX
13, | SKIRT!
MINIAT

OCTAL

JETEC No. 14-3
2 g MAX.
2%gMAx. 1%¢” r_
1 94&? MAX, 'LI/SW\LL
MAX.
- 5
A%y
ste | tVe - sTis 42!;32.
55%g /32
MAX. 5|y'5'
MAX.
STV AL WAL
JETEC No. 16-3 JETEC No.[6-5
MAY 1, 1955 TUBE DIVISION OUTLINES 6
BAMO OF AMERICA, NEW REseY



OUTLINES—Glass Tubes
LOCK-IN--Lock-In 8-Pin Base Types

=1 HigMAX.fe—

N |

o
TITT

T MAX.

1 e
= MAx ™

—-]I 3, MAX, b
T9 2 %

(o)
T
! 3/.2': - LOCK-IN
MAX.

ETEC No.9-31

—Lock-IN

JETEC No.9-32 JETEC No.$-30

WAY 1, 1955 TUBE DIVISION
A OF AMERICA, L ]

OUTLINES 7



OUTLINES —Glass Tubes

SMALL 4-PIN, SMALL 5-PIN,
SMALL 6-PIN, & SMALL 7-PIN BASE TYPES

! Yo

MAXS 7-PIN

El Yo MAX.

MAX.
-
1
s L
™ 1y
MAX.

3 SMALL-SHELL
| 46-4 SMALL 4—,5—6-,

1 JgMax. o SMALL

o

~
sTi2 32%,

SMALL-SHELL
SMALL 4-,5-,6-,7-PIN

JETEC No.12-6

i 946'MAx.-|

:I 1 %¢ MaX.

SMALL =SHELL
SMALL

4-,5-,6~
7-PIN
9 »~
716 MAX. =
|34gmx SMALL
~
4 e
' ~
sTi2 t
l ~
4 1%
MAX.
SMALL-SHELL
SMALL4-,5-,6-7-PIN

JETEC No.!12-2

MAY 1, 1955

OF AMERICA,

OQUTLINES 7



OUTLINES—Glass Tubes

SMALL 6-PIN, & MEDIUM 7-PIN BASE TYPES

rl '%’.éMAX.. -‘

|
SMALL 4-PIN, SMALL 5-PIN,
\

X MEDIUM - SHELL
SMALL 4-6%-.6-PIN

I-I 136 MAX.

1 76MAX -1 SMALL

sTié

XMEDIUM-SHELL
SMALL 4-, 5-PIN

MEDIUM-=-SHELL
MEDIUM 7~

PIN

MEDIUM -SHELL
SMALL %-A5~,6—PIN

MEDIUM - SHEL L
MEDIUM 7-PiN

JETEC No, 16-1

b

JETEC No. 14~

MAY 1, 1955

TUBE DIVISION

OF AMERICA, PIT I

OUTLINES 8



OQUTLINE S — Metal Tubes

For correlation of
TYBE TYPE, ENVELOPE DESIGNATION, & OUTLINE ¥o.,
see IEY on back of this sheet

JETEC No.8-5 JETEC No.B—

JETEC No.8~1 IJETEC No.8—4|

MAY 1, 1955 TUBE DIVISION OQUTLINES 8

[ =ee) OF AMERICA, NEW Jensey




OUTLINES—Metal Tubes

For correlation of
TUBE TYPS, ENVELOPE DESIGNATION, & OUTLINE Ne.,
see KEY on back of this sheet

1 Vaa
MAX, [*—
- |

JETEC No. {0~}

MAY 1, 1865 e OUTLINES 9

SADIO CORPORATION OF AMERICA, HARRISON, NEW JERIEY



OUTLINES — Metal Tubes

KEY

Type Envelope Outline Type Bnvelope Outline
No, Designation Jetec No. No. Designation Jetec No.
074 MTT8A 8-3 6ST7 MT8G 8-1
5T4 MT10A 101 6527 MT8G 8-1
S5w4 MT8B 86 6V6 MT8B 8-6
574 MT8B 8-6 6X5 MT8B 8-6
6A8 MTT8A 84 1246 MT88 8-6
6AB7 MT8G 8-1 12C8 MTT8A 84
6ACT MT8G 81 12H6 MTBK 85
6AG7 MT8B 8-6 12k8 MTBG 8-2
688 MTT8A 84 12SA7 MT8G 81
6C5 MT8G 8-1 128C7 MT8G 8-1
‘6F5 MTToA 8-4 12SF5 MTBG 8-1
6F6 mrss 8-6 12SF7 MT8G 8-1
6H6 MTBK 8-5 128G7 MTBG 8-1
6J5 MT8G 8-1 128H7 MTBG 8-1
6J7 MTT8A 84 12847 MT8G 8-1
6K7 MTT8A 84 125K7 MT8G 81
6K8 MT8G 8-2 128Q7 MT8G 8-1
6L6 MT10A 10-1 12SR7 MT8G 8-1
6L7 MTT8A 8-4 125W7 MT8G 8-1
6N7 MT8B 8-6 128Y7 MT8G 8-1
6Q7 MTT8A 8-4 25A6 MT8B 8-6
6R7 MTT8A 84 2516 MT8B 8-6
6S7 MT8G 8-2 2576 MT8B 8-6
6SA7 MT8G 8-1 502-A MT8G 8-1
6SB7-Y  MT8G 8-1 1611 MT8B 8-6
6SC7 MT8G 8«1 1612 MTT8A 84
65F5 MT8G 8-1 1613 MT8B 86
6SF7 MT8G 8-1 1614 MT10A 10-1
6SG7 MT8G 81 1619 MT10A 10-1
6SH7 MT8G 8-1 1620 MTT8A 84
6SJ7 MT8G 8=1 1621 MT8B 8-6
6SK7 MT8G B8-1 1622 MT10A 101
63Q7 MT8G B8-1 1631 MT10A 101
6SR7 MT8G 8-1 1632 MT8B 8-6
6837 MT8G 8-1 1634 MT8G 81

5693 NT8G 81

MAY 1, 1955 TUSE DIVISION OUTLINES 9
wnio OF AMERICA, ew seny




Bases
Caps (1-Terminal Types)

=

Details of Recessed Small Cavity Cap & Bulb Assembly
JEDEC No.J1-21

c
plE=

3 1y o

P 1°

S2CM-S85IN3
D IMEN- INCHES MILLIMETERS
SION Min Nom Nax Min Nom Wax | NOTES
A - - 0.750 - - 19.05 2
B 0.307 10.312| 0.317 | 7.798 | 7.925 | 8.051
© - - 0.570 - - 14.47
D 0.153 - 0.173 ] 3.89 - 4.39
E 0.136 - 0.166 | 3.46 - 4.21
F - - 0.188 - - 4.78
G - - 0.031 - - 0.78
H - 1 - 0.031 - - 0.78
J - - 0.047 - - 1.19 3
K - - 0.094 - - 2.38
M - - 0.188 - - 4.78

See Notes on reverse side,

m RADIO CORPORATION OF AMERICA CAPS 4
Electronic Components and Devices Harrison, N. J, 10-65



Bases
Caps (I-Terminal Types)

|

| Wote 1: Connector shall not extend beyond this line. Bot-
‘ tom contour optional.
|

Note 2: Protrusionor depressionof glass around cap above
bulb contour is limited to areas bounded by circle concen-
tric with cap axis and having radii as shown above.

Note 3: When measured ina plane perpendicular to axis of
contact cone.

Mote 4: When attaching or detaching the connector the total
force required should not exceed eight pounds as applied
perpendicular to the plane of the rim of the cap.

|
|
|
| Note 5: The angle between plane of the rim of the cap and
‘ plane tangent to original contour of bulb at center of cap
| shall not exceed 10°.

\

|

— —
|

P —————
CAPS 4 RADIO CORPORATION OF AMERICA
1 E Electronic Components and Devices Harrison, N. J.



BASES

3-PIN TYPES
SMALL-SHELL
PEEWEE 3-PIN
- 25
t ” 4
.800 Das’
937" ! {_{ ’
aare 340 MIN:
4
i — 138“MAX.
J22°
o584 003
243"~

JETEC No.A3-|
RCA No.3313

Base-pin positions are held to tolerances such that entire
lengthof pins will enter flat-plate gauge (JETEC No.GA3-I)
having thickness of 1/4" and three holes with diameters
of 0.1030"= 0.1035" so located on a 0.3440" t 0.0005"
diameter circle that the distance along the chord between
two adjacent hole centers is 0.2340" i+ 0.0005" and the
distance along the chord between the remaining pin and
the two adjacent pins is 0.3175" + 0.0005".

Pin fit in gauge is such that gauge together with supple~
mentary weight totaling 2 pounds will not be iifted when
pins are withdrawn.

* Add 0.020° for solder on finished tube.

‘NOV. 5, 1954

BASES 1

TUBSE DIVISION
o A OF AMERICA, L% _J




BASES
3-TERMINAL TYPES

20°

2 SMALL
TERMINALS
INSULATED
FROM SHELL

LARGE TERMINAL
CONNECTED TO
SHELL

.80074.007 ] feg—7——-43771.007°

OIS MAY—————— t .
W WaMin, 3
(] . 16, (]
. —t MAX.
R
J L]

JETEC No.A3-80
: RCA No.3232

* add 1/8° for solder on finished tube.

NOV. 5, 1954 E——
0 OF AMERICA, New ey

BASES 1

Q



BASES
4-PIN TYPES

, “SMALL 4-PIN”
. PIN DIMENSIONS AND ORIENTATION

*—.065' MAX,

2-PINS
456"1.003”

|
|
|
Base-pin positions are held to tolerances such that entire
‘ length of pins will enter flat-piate gauge (JETEC No.GA4-1)
| having thickness of 1/4" and four holes, two with diame-
‘ ters of 0.1650" &+ 0.0005" and two with diameters of
| 0.1340" £ 0.0005" so iocated on a 0.6400" t 0.0005" di-
ameter circle that the distance between the adjacent
0.1650" diameter pins i50.4680" + 0.0005" and the distance
between the adjacent 0.1340" dlameter pins is 0.4370"
| + 0.0005".
|
\
\

Pin fit in gauge is such that gauge gagether with sup-
plementary weight totaling 4 péunds wiil not be |Ifted
.| when pins are withdrawn.

| DWARF-SHELL SMALL-SHELL
i SMALL 4-PIN SMALL 4-PIN
i 843° 843"
‘ | 436" 1.436"%
| [
i T !
i 1037~ —l 136" —1478" L-—
; 1072

JETEC No.A4-26 JETEC No.A4
RCA No.4107 RCA No.4108
Add 0.090° for solder on finished tube.

8-56 TUBE DIVISION BASES 2

AT OF AMERICA, NEW jemey




4-PiN TYPES

MEDIUM~- SHELL

MEDIUM-SHELL
SMALL 4-PIN

SMALL 4-RIN WITH BAYONET

—.070" ¢ 008"
1o
067" r}-‘ Loe7”
l
1.680""
|

r a0

—t 1,337~ 1.377" b — 13371377 be—

JETEC No.A4-9 B

. JETEC No.A4-10|
RCA No.4106 RCA No.4102

MEDIUM~-ME TAL-SHELL
SMALL 4-PIN
WITH BAYONET

[—~070"t 008"
D827 T

MAX; :
T—.LT Los7*’
L230™ ™

£.020" \a ¥

L—uszf-l.sn'o
JETEC No.A4-89
RCA No,4102~M|

For other dimensions, see first page
of the "Small 4-Pin”" series.

* Add 0.030" for solder on finished tube, § 1

8-56

DO OF AMERICA, NEW jJERsEY

BASES 2



t

BASES.

4-PIN TYPES

MEDIUM-METAL - SHELL.
JUMBO 4-PIN
WITH BAYONET

[*—1840"™-1.867 "
004"
t.ots"‘l [+
T L395"
o | a0
Lies™® # ; ‘MiN.
$.0207 S
4 .260"MAxA = T[]
a5 >
48" %
2

g7 DiA;
JETEC No.A4-29
RCA No. 18398

SKIRTED MEDIUM=-METAL-SHELL
JUMBO 4-PiN
WITH BAYONET

[ 2.80"-2.230"—=}

U u

JETEC No.A4-69
RCA No.4260A

Other dimensions ore same as Base JETEC No.Ady-29 above.

Add 0.060° for solder on finished tube.

JAN. 3, 1955

TUBE .
ON OF AMERICA,

0 o OM, NEW JRR0gY

BASES 3

Rp—



BASES

4-PIN TYPES

SUPER-JUMBO 4-PIN
PIN DIMENSIONS AND ORIENTATION

082" MAX.

18
280" MAX.—~] —:{O'jh&.;.
P db.
" gy
o

true geometric position.

SMALL -SHELL
SUPER-JUMBO 4-PIN

MEDIUM-SHELL
SUPER-JUMBO 4-PIN

o L8458 107" — ~

Base-pin positiens are held to-tolerances such that pin
centers may deviate a maximum distance of 0.010" from their

={ 1422™-1.400" [~

LI8T” 1.378
1.875"% l 20827
_—U U [} U U
JETEC No.Ad4-15 JETEC No.A4-16
RCA No.411 RCA No.412
* Add 0.060" for solder on finished tube.
JAN. 3, 1955 ~ BASES 3

TUBE DIVISION
OF AMERICA, New ey

&
RAGIO




* add 0.060® for solder on finished tube,

BASES
4—PiN TYPES
MEDIUM-METAL -SHELL
SUPER-JUMBO 4-PIN
f—1,845"- L875"—
'} oees
.20 '.'n':?o’
) 1.440"
— ok
: L e
265" 1 MIN. MAX.
1 K 7 }

Detail of Groove
054"~
- 070"

—Vig Re

JETEC No.A4-81

1
For other dimensions, see first page
of the *Super-Jumbp” series,

7457

_RADIO OO ON OF AMERICA, rEw ey



BASES
4-PIN TYPES

LARGE - SHELL
SUPER~JUMBO 4 -PIN
WITH BAYONET

l—— 2,187~ 2.219" ——

’?’g'l - ]

JETEC No.A4-88
RCA No.3982

For other dimensions, see first page

of the "Super-Jumbo” series.

Add 0,060° for solder on finished tube.

4-57

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

BASES 4



BASES

4-PIN TYPES

LARGE -METAL-SHELL

SUPER-JUMBO 4 -PIN
WITH BAYONET

- 2477 2,29"
094
.ous"l [~ I
1.438°
082"
MAX J.073" 2425
15467 % — !
£.020 ke [
i wi\x.

JETEC No.A4 {8
RCA No.4310

For other dimensions, see first page
of the "Super-Jumbo" series.

™ Add 0.060° for solder on flinishea tube.

4-57 TUBE DIVISION BASES 4A

BADIO OF AMERICA, NEW seRsey







BASES

5-PIN TYPES

“SMALL 5-PIN”
PIN DIMENSIONS ANO ORIENTATION

065" MAX.

Base-pin positions are held to tolerances such that entire
length of pins will enter flat-plate gauge (JETEC No.GA5—J)
having thickness ot {/4" and five holes with diameters of
0. (360" % 0,0005" so located on a 0.7500" % 0.0005"
diameter circle that the distance between centers of the
four adjacent holes is 0.3750" % 0,0005" and the distance
between the center of the remaining hole and its adjacent
hole centers is 0.5300" % 0.0005".

Pin fit in gauge is such that gauge together with sup-
plementary weight totaling 4 pounds wikl not be !|ifted
when pins are withdrawn.

SMALL -SHELL MEDIUM-SHELL
SMALL 5-PIN SMALL 5-PIN
— L337"-1.377" |
| 1.136"- 1.178"— -
ke rosr”
a36™ | 1L.680™ ] l
Il LU
JETEC No.A5-6 JETEC No.A5-1 |
RCA No.5108 RCA No.5106

* add 0.030* for solder on finished tube,

MAR, 1, 1955

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NRw Hwepy

BASES 5



BASES
5-PIN TYPES

MEDIUM-SHELL
GIANT 5-PIN
WITH BAYONET

az20% |
208
¥ "
1 ” e d
. ngﬁ. xng‘ 2A78

JETEC No.A5-19
RCA No.5325

SPECIAL METAL-SHELL
GIANT 5-PIN

See Tube Types 4-1254/4D21 and g-250d4{5D2a

SPECIAL METAL-SHELL
SUPER-GIANT 5-PIN

See Tube Type 4-10004

¥ Add 0.030° for solder on finished tube.

MAR. 1, 1955 TUSE DIVISION
Do OF AMERICA, New Jesey

BASES 5




BASES
5-PIN TYPES

SMALL-SHELL DUODECAL 6-PIN

For details of this base, see corresponding
DUODECAL 12-PIN type

DWARF-SHELL OCTAL 5-PIN
SMALL-SHELL OCTAL 5-PIN
SMALL-WAFER OCTAL 5-PIN
SMALL-WAFER OCTAL 5-PIN
WITH SLEEVE
INTERMED IATE-SHELL OCTAL 5-PIN
SHORT INTERMEDIATE-SHELL OCTAL 5-PiN
SHORT INTERMEDIATE-SHELL OCTAL 5-PiN
WITH EXTERNAL BARRIERS
MED IUM-SHELL OCTAL 5-PIN
SHORT JUMBO-SHELL OCTAL 5-PIN

For details of above bases, see corresponding
OCTAL 8-PIN type

SMALL RADIAL 5-PIN
See OUTLINES--Glass Typas

MED { UM-MOLDED-FLARE
SEPTAR 5-PIN

See Tube Type 4-654

BASES 6



BASES
6-PIN TYPES

“SMALL 6-PIN”
PIN DIMENSIONS AND ORIENTATION

.065'1MA)(.
IEES
MIN.  MAX
pam——
.m'uA‘x.-1 . -4 PNS
T— 128" £.003
¢ 3 DIA.

2 PINS .156"£.003" DIA.

Base-pin positions are held to tolerances such thatentire
lengthof pinswill enter flat-plate gauge (JETEC No.GA6-!)
having thickness of /4" and six holes, two adjacent with
diameters of 0.1650" + 0.0005" and four with dlameters of
0.1360" + 0.0005" so located on a 0.7500" + 0.0005"
dlameter circle that the distance between any two adja-—
cent hole centers is 0.3750" + 0,0005".

Pin f1t in gauge is such that gauge together with supple-
mentary weight totaling 4 pounds wil! not be lifted when
pins are withdrawn.

SMALL-SHELL MEDIUM-SHELL
SMALL 6-PIN SMALL 6-PIN

— 1337"-1.377" —

~ 1136"-1178" —

”

843" L8

AR = .

LTI LAl

JETEC No.A6-7 JETEC No.A6-12
RCA No.6108 RCA No.6106

Add 0.030" for solder on finished tube.

MAR. 1, 1955 TUE DIVISON BASES 6

ADHO OF AMERICA, LR

O

e ———— o~ —



BASES
6-PIN TYPES

LONG MEDIUM-SHELL
SMALL 6-PIN

—= 1.337"-4.377" p—

18"

1008™* J
1]

RCA No.6105

For othker dimensions, see first page
of the "Small 6-Pin” series.

SMALL-SHELL DUODECAL 8-PIN

For details of this base, see corresponding
DUODECAL 12-PIN type

SMALL-SHELL OCTAL 6-PIN
INTERMED IATE-SHELL OCTAL 6-PIN
SHORT INTERMEDIATE-SHELL OCTAL 6-PIN
SHORT INTERMED IATE-SHELL OCTAL 6-PIN
WITH EXTERNAL BARRIERS
MED | UM-SHELL OCTAL 6-PIN
SHORT JUMBO-SHELL OCTAL 6-PIN
SMALL-WAFER OCTAL 6-PIN
SMALL-WAFER OCTAL 6-PIN
WITH SLEEVE

For details of above bases, see corresponding
OCTAL-8 PIN type

[* Add 0.030" for solder on finished tube.

MAR. 1, 1955 ' TBASES 7

TUBE DIVISION
L] OF AMERICA, WEW SRy




BASES
6-TERMINAL TYPES

INSERT

INSULATING

i i

I

b— 6 35" MAX, ]

SPACE FOR CONNECTOR
BETWEEN WING NUT AND
LOCK NUT 1S ¥¢” MAX.

JETEC No.FO—6
RCA N0.6628 .

MAR. 1, 1955

BASES 7

O



BASES
7-PIN TYPES

SMALL-BUTTON
MINIATURE 7-PiN

%"

Miniature Base Pin Contour

om’;ym.
OIS MIN. o Il
035" MAX}
o~ l,_.ozo"MAx. FLAT

NOT BROUGHT
TO A SHARP POINT

JETEC No.E7-1

Base-pln positions are held to tolerances such that entire
length of pins will without undue force pass into and dis-
engage from flat—plate gauge (part of gauge JETEC No.GE7-1)
having thickness of 1/4" and eight holes with diameters of
0.0520" + 0,0005" so located on a 0.3750" + 0.0005"
diameter circle that the distance along the chord between
any two adjacent hole centers is 0,1434" £ 0,0005".

The design of the socket should be such that clrcuit
wiring can not impress lateral strains through the socket
contacts on the base pins. The point of bearing of the
contacts on the base pins should not be closer than /8"
from the bottom of the seated tube.

* This dimension around the periphery of any individuel pin may vary within

the 1imits shown,

MAY 1, 1955 e BASES 8

BANIO CORPORATION OF AMERICA, HARRISON, NEW JIRSTY
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7-PIN TYPES

“SMALL 7-PIN”
PIN DIMENSIONS ANO ORIENTATION

OGS"IMAX.

—— ¥
AS0" 596"
MIN. M_?x.

1987 MAX - 5° T 5%,
\‘] i 125" 1.003"
= O@ DIA.
/34 \}

80"

Base—pin positions are held to tolerances such that entire
length of pins will enter flat-plate gauge (JETEC No.GA7-I}
having thickness of 1/4" and seven holes, two adjacent
with diameters of 0. 1650" £ 0,0005" and five with diameters
of 0.1360" + 0.0005" so located on a 0.7500" + 0.0005"
diameter circle that the distance between centers of the
adjacent 0,1650" diameter holes is 0.3288" + 0.0005" and
the distance between centers of the adjacent 0.1360"
diameter holes Is 0.3229" t+ 0,0005".

Pin fit In gauge is such that gauge together with supple~
mentary weight totaling 4 pounds will not he |ifted when
pins are withdrawn.

SMALL-SHELL
SMALL 7-PIN

— 1136 1L17s" [—

[V of
LA36"* __l ;

JETEC No.A7-8
o RCA No.7108

Add 0.030" for solder on finished tube.

MAY 1, 1955 TUSE DIVISION BASES 8
o OF AMERICA, =1
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BASES

7-PiIN TYPES

“MEDIUM 7-PIN”
PIN DIMENSIONS AND ORIENTATION

065" MAX.
1

- ¥
450" 596"

MIN.  MAX.
_l.

. 3
1957 MAX. 5)° g
\ K e
os” 5| 34 _=>|I
8
| i &,@%‘w o
\

2 PINS .156 k.ooa"Duk

Base-pin positions are held totolerances such that entire
length of pinswill enter flat—plate gauge (JETEC No.GA7-2)
having ithickness of i/4" and seven huies, twu adjacent
with diameters of 0. 1650" £ 0.0005" and five with diameters
of 0.1360" + 0.0005" so located on a 0.8550" % 0.0005"
diameter circle that the distance between centers of the
adjacent 0.1650" dlameter holes Is 0.3748" + 0.0005" and
the distance between centers of the adjacent 0.1360"
diameter holes is 0.368I" % 0.0005",

Pin flt in gauge Is such that gauge together with sup-

plementary weight totalling 4 pounds will not be lifted
when pins are withdrawn.

MEDIUM-SHELL MEDIUM-SHELL

MEDIUM 7-PIN MEDIUM 7-PIN
WITH BAYONET

l- 070" £.008"
082"
MAX:

1.087 1087
ol

|.eslo"* J 1230"% l
L £.020 ] 680"
_UDd | i

1.3377=1.377" la— 1.3377=1.377" be—

JETEC No.A7-13 JETEC No.A7-1
RCA No.7306 RCA No.7302

* 4dd 0.030" for solder on finished tube.

o

MAY 1, 1955 reelvision BASES 9

RADID OF AMERICA, NEW
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BASES
7-PIN TYPES

MEDIUM-METAL-SHELL

GIANT 7-PIN
WITH BAYONET

0947
+018 ‘I [~
L338"
og;'
‘MAX MAX| | azam®

1.2307%
020 ago”| T 52
] MIN.| MAX,

- )

f—— 2,146~ 2 188"—

o ETEC No,A7-17
RCA No, 7609

YENTILATED MEDIUM-METAL-SHELL
GIANT 7-PIN

See Tube Type 4Ez274/5-1258

* add 0,060 for solder on finished tube,

p—

MAY 1, 1955 TUBE DIVISION
(") OF AMERICA, ooy semser




BASES

7-PIN TYPES ‘

“SEPTAR"
PIN DIMENSIONS AND ORIENTATION

| 4

I 312 MIN. 438" £,062”

%

le- ,375" DIA, MAX,

r—

000" MIN,

| PIN ) ()
Ju":.ooa"—;< 5t | o

OtA,

f L8° 3 ‘ s°
1000 —e
./z
1—‘ % 71
6 PINS
zo-l- ,osa""°°2 DIA. |

Septar Base Pin Contour

058" DIA,
PIN
040"—.085"
— 045" MAX, FLAT CONTOUR
. NOT BROUGHT OPTIONAL
43 TO A SHARP POINT

MIN,

Base-pin positions are held to tolerances such that en-
tire length of pins will without undue force pass into
and disengage from flat-plate gauge having thickness of
3/8" and seven holes, one with diameter of 0.1450" %
0.0005" and six with diameters of 0,0800" + 0.0005" located
on a |.0000" + 0.0005" diameter circle at specified
angles with a tolerance of t5' for each angle. Gauge is
also provided with a hole 0,500" t 0.010" concentric
with pin circle.

It is essential that the socket shall be constructed with
floating-contact clips.

4-58 _ FLECTRON TUBE DIVISION ) BASES 10
OF AMERICA, NEW JERSEY




BASES

7-PIN TYPES

MEDIUM-BUTTON SMALL - WAFER
SEPTAR 7-PIN SEPTAR 7-PIN

"%
6 p— g
MAX. DiA. | MAX, DIA.

JETEC No.E7-20 JETEC No.E7-21
{RCA No.FsB60 14 | RCA No.FSB712

MEDIUM JUMBO-BUT TON
MOLDED-FLARE EcoTAR 7-Rill

SEPTAR 7-PIN

— 23,7
2%, MAX. DIA.—

F—maxom. ]
e
Tm

JETEC No.E7-2 JETEC No.E7-46
RCA No.FSB603 RCA No.FSB6038

Por other dimensions of above bases, see first
page of the "Septar" series

ELECTRON TUBE DiVISION BASES 10
wpio OF AMERICA, NEW. JERSEY




BASES

7-PIN TYPES

SMALL-SHELL DUODECAL 7-PIN

Por details of this base, see corresponding
SNALL~SHELL DUODECAL 12-PIN type

SMALL-BUTTON EIGHTAR 7-PIN

For details of this base, see corresponding
SNALL-BUTTON EIGHTAR 8-PIN type

SMALL-SHELL OCTAL 7-PiN
SHORT INTERMEDIATE-SHELL OCTAL 7-PIN

SHORT INTERMEDIATE-SHELL OCTAL 7-PIN
WITH EXTERNAL BARRIERS

INTERMED IATE-SHELL OCTAL 7-PIN

SHORT MEDIUM-SHELL OCTAL 7-PIN
WIiTH EXTERNAL BARRIERS, STYLES A AND B

MED UM-SHELL OCTAL 7-PIN

SHORT JUMBO-SHELL OCTAL 7-PIN
WITH EXTERNAL BARRIERS

SMALL-WAFER OCTAL 7-PIN

SMALL-WAFER OCTAL 7-PIN
WITH SLEEVE

For details of above bases, see corresponding
OCTAL 8-PIN type

SMALL RADIAL 7-PIN
See OUTLINES--Glass Tubes

58

ELECTRON TUBE DIVISION BASES 10A
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BASES
8-PIN TYPES

SMALL-BUTTON SUB-MINAR 8-PIN

8 PINS
017"+002"-001"
pia¥

JETEC No.EB-9

Base-plin positions are held to tolerances such that entire
fengthof plns will without undue force pass into and dls-
engage from flat-plate gauge JETEC No.GE8-I. Thls gauge
contains a flat-plate section having thickness of [3/64"
and nine holes with diameters of 0.0240" % 0.0005" so
located on a 0.2350" + 0.0005"™ diameter circle that the
distance along the chord between any two adjacent hole
centers Is 0.0B04" + 0.0005".

The design of the socket should be such that circult
wiring can not Impress lateral strains through the socket
contacts on the base pins. The point of bearing of the
contacts on the base pins should not be closer than 0.050"
from the bottom of the seated tube.

[' The specified pin diameter uelies only In the zone between 0.030" from

the base seat and the end of the pin.

4-58 ELECTRON TUBE DIVISION

RADIO OF AMERICA, NEW JEREEY

BASES 11



BASES
8-LEAD TYPES

—l |-—.4oo"~MAx. DIA.

|

L

8-FLEXIBLE LEADS
+0002”
0.017” DIA

~0.001"

JETEC No.E6-10

* The specified 1ead diameter applies only in the zone between 0.050"
and 0.250° from the base seat. getween 0.250" and 1.500°, a maximum
diameter of 0.021* is held. Outside of these zones, the lead diameter

is not controlled.

4-58 ELECTRON TUBE DIVISION BASES 11
RADIO OF AMERICA, NEW JERSEY




8-PIN TYPES

SMALL-BUTTON NEOEIGHTAR

[ axy

.530"
MAX.
"-,093"
S
DIA.
Pin Confour
040" DiA.
W28% P
040"
MAX, 062 o5 an g — =
070" £35" MAX® 020" MAX, FLAT
0837 NOT BROUGHT
093 TO A SHARP POINT
No. of : JEDEC RCA
Pins Lo Xo. No.¥
8-Pin 1,2,3,4,5,6,7,8 88-218 80001
7-Pin® 1,2,3,4, 6,7.8 87-208 80001
7-Pind 2,3,4,5,6,7,8 87-219 80001

Base-pin positions are held to tolerances such that the

base will fit a flat-plate gauge having a thickness of

3/8" and eight equally spaced holes of 0.0550" t+ 0,0005"

diameter located on a 0.6000" + 0.0005" diameter circle.

The gauge is also provided with a center hole to provide

0.010" diametric clearance for the fug and key. Pin fit

in the gauge shall be such that the entire iength of pins

wiltl, without undue force, enter Into and disengage from

the gauge.

-

1 H-llnsl:ln'e.nsll'ml:r:x::n.the periphary of any ipdividual pin may vary
This number applles to wafer only.

Arrangement 1.

[ Arrangement 2.

6-59 ELECTRON TUBE DIVISION BASES 11A
RO OF AMERICA, NEW AomY




8-PIN TYPES

SMALL-BUTTON EIGHTAR

™ R ————

[ 2 Y

|5/ MAX.
e
435"
5 | B
A1T-A439" < T

Pin contour

040" DIA.
PN
040" —
MAX, R. .062'; o8 WN-F’I l-'—l
4 070 035" MAX® 020" MAX. FLAT
083= NOT BROUGHT
- TO A SHARP POINT
No. of Pi JEDEC RCA
Pins Lo Xo. ¥o. ¥
8-Pin +,2,3,4,5,6,7,8 B8-181 80000
7-Pin® 2,3,4,5,6,7,8 87-182 80000
7-Pins 1,2,3,4, 6,7,8 87-183 80000

Base-pin positions are held
base will fit a flat-plate

to toierances such that the
gauge having a thickness of

3/8" and eight equally spaced holes of 0.0550" % 0.0005"

diameter located on a 0.6000"

1 0.0005" diameter circle.

The gauge is also provided with a center hole to provide

0.010" diametric clearance for the lug and key.

Pin fit

in the gauge shall be such that the entire length of pins
will, without undue force, enter into and disengage from

the gauge.

This dimension around the poriphery of any individual pin may vary

within the limits shown

This number applies to va!cr only.
Arrangement 1.

Arrangement 2.

6-59 ELECTRON TUBE DIVISION

BASES 11A

OF AMERICA,

NEW JERSEY




8-PIN TYPES

SMALL-BUTTON NEODITETRAR 8-PIN

.060”
MAX.
o i i
' 340"
| ” U 200 MIN. 340"
950" MAX.__| t
DlA°. QP'NOSO 2
050" ™
ac° ) 40° D,;{’“
(! o X
40° o 6\ 40° ml,
E - | A
=/ 1|
40° [ g/\/‘é.
3 " ¢
20— .200° MAX.
: DIA.

Neoditetrar—-Base Pin Contour

50" DIA.
N

45°MIN.

—4 L—.040 MAX. FLAT

NOT BROU! GHT
TO A SHARP POINT

JEDEC No.E8-49
RCA No.FsSB6006¥*

Base—pin positions are held to tolerances such that entire
lengthof pinswill, without undue force, pass into and dis-
engage from flat-plate gauge having thickness of (/4" and
nine holes with diameters of 0.0700" + 0.0005" so located
on a 0.6000" & 0.0005" diameter circle that the distance
along the chord between any two adjacent hole centers is
0.2052" t 0.0005".

¥ This numhar applies to stem only.

6-59 ELECTRON TUBE DIVISION BASES 11B
TADIO OF AMERICA, NEW SERSEY




BASES
8-PIN TYPES

SMALL-BUTTON DITETRAR 8-PIN

~—T |

LI
+503",368 MIN.
MAX. ¢

000" MIN.~

TS

b—wso MAx.-

125 MAX

45°MIN.

SHORT
INDEX PIN

JEDEC No.EB-11}
RCA No.{

FsB675%
|FsB6015#

Base—pin positions are held to tolerances such that entire
length of pins will, without undue force, pass into and dis~
engage from flat-plate gauge having thickness of /4" and
nine holes with diameters of 0.0700" % 0.0005" so located
on a 0.6000" & 0.0005" diameter circle that the distance
along the chord between any two adjacent hole centers is
0.2052" + 0.0005", Gauge is also provided with a hole
having diameter of 0.300" & 0.001" concentric with the

pin circle.

# Ihis nuever applies to stem

only.

6-59 ELECTRON TUBE DIVISION
ey

BASES 118

OF AMERICA,

NEW JERSEY



L

BASES
8-PIN TYPES

LOCK-IN 8-PIN

Pao” 170" W_T

1 30" " 010"
-208" 3HIUA%. 3600 Wik |:220" 500"
Fagr| | L] 4y JMgx
, = T
2}4 235 MIN. / -398 5347
/ | 135 MIN. | £099" -
S MAX 03I"R!
TRREE e .217"1.004"
038% =—.250"1.005"
<049" 2587266
JETEC No, D
Base-pin positions are held to tolerances auch that entire
length of pins will without undue force pass into and dis-
engage from gauge JETEC No.GD8-l. This gauge contains
a flat-plate section having thickness of |/4" and eight
slots located and dimensioned as shown on the following
diagram. Flat-plate section is aiso provided with a hole
having diameter of 0.272" t 0.002" concentric with slot
circle, and with a keyway as shown on the diagram.
q +001"
KEYWAY Ji4" 7"
4810 jl: EYIAY 214" _ ood”
| ~22Y
R YHY ~ +.000]
l Q} 065 - 001"
}.
'\
~LT—272"1 002
SLOT CIRCLE *
10-56 o o BASES 12




BASES
8-PIN TYPES

\\o AL” !
PIN DIMENSIONS AND ORIENTATION
AND INDEX GUIDE

Mipe— -
-, F—.| A f .‘
b 3 %-v
A E R
-l -y
N>t be—
~ch- UNDERSIDE
OF. BASI

Nin. Center Nax. Nin. Center Hax.
A .550" .560" .570" L - 45° -
8 .490" .500" .510" M .¥O5" 312" .37
€ .300" .308" .3|5" K .075" ,080" .085"
D. 427" 437", 447" P .343" ,353" 363"
E - - . 050" Q .040" .047" .055™
F .085" .090" .Q95" R| - 031" =
G .382" 362" 372" Ry - - 050"
H - .687" - Rz . - . 040" -
Jd ..090" 093" Q96" T .340° = -
K - 22.5° - u - - . 135%

Base—pin pasitions are held totolerances such that entire
length of pins will enter flat-plate gauge { JETEC No.GBS8-I)
having thickness of 1/4" and eight holes with diameters of
0.1030" £0.0005" so located ona 0.6870" +0.0005" dlameter
Circle that the distance along the chord between any two
adjacent hole centers is 0.2629" 20.0005".

Pin fit in gauge is such that gauge together with sup-
plementary weight totaling 2 pounds-will pot be |ifted
when pins are withdrawn.

* Add 0.030" for solder on finished tube.

10-56. - BASES 1
RADIO OF AMERICA, NEW JERSEY




Bases
8-Pin Types

DWARF-SHELL OCTAL

812"
el
33
i |.oaz¥
No. of " JEDEC RCA
Pins Pins No. No.
5-Pin I, 3 5, 7,8 85-45 -

SMALL-SHELL OCTAL

843"
& I
MAX,
o L136" 1.1787
No. of JEDEC RCA
Pins M ¥o. ¥o.
8-Pin 1,2,3,4,5,6,7,8 868-1 8529
7-Pin 1,2,3,4,5, 7,8 87-2 7529
6-Pin 1,2,3, 5, 17,8 86-3 6529
5-Pin t,2, 4, 6, 8 B5-5 5529
For other dimensions, see first
page of the "Octal” series
——— =

RADIO CORPORATION OF AMERICA SESESRS

Electron Tube Division Harvison, N. L. 1-62



Bases

8-Pin Types

No. of
Pins

8-Pin
7-Pin
6-Pin
‘ $-Pin

No. of
[ Pins
| 8-Pin
\ 7-Pin®
7-Pinb
‘ 6-Pin®
6-Pinb
5-Pin®
5-Pinb
| %-Pin®
\

% arrangement 1.
Arrangement 2.
€ arrangement 3.

SHORT INTERMEDIATE-SHELL OCTAL

640"
.OZW
MAX,
L238"-
e 278
JEDEC RCA
R No. No.
1,2,3,4,5,6,7, B8-46 8555
1,2,3,4,5, 1, B7-47 7555
i3 Bl T B6-48 6555
L& %, 6, 85-49 5555
SHORT INTERMED iATE-SHELL OCTAL
WITH EXTERNAL BARRIERS
665"
Pi JEDEC gcA
"o No. ¥o.
1,2,3,4,5,6,7,8 Bg-58 8565
1,2,3,4,5, 7.8 B7-59 7565
12,3, 5,.6,7%8 B7-211 =
b.273, B, .8 86-60 6565
2,3,4,5, 17,8 B6-84 6765
1,2, 4, 6, 8 85-62 5565
283 & 7.8 B5-B5 5765
2, 4,5, 1,8 B5- 187 -

For other dimensions, see first

page of the "Octal” series

\
\
u:

RADIO CORPORATION OF AMERICA
Harrison, N. ).

Electron Tube Division



Bases
8-Pin Types

INTERMED IATE-SHELL OCTAL

843"
a| TI0
MAX,
W—L275’J
No. of k JEDEC RCA
Pins Pins No. ¥o.
8-Pin 1,2,3,4,5,6,7,8 886 8537
7-Pint 1,2,3,4,5, 17,8 87-7 7537
7-Pinb 1,2 5,6,7,8 87-166 39100
6-Pind 1,2 5, 7,8 86-8 6537
6-Pinb 2,%,4,5, 17,8 86--81 6737
5-Pind 1,2, 4, 6, 8 85-10 5537
5-Pinb 2 5 1,8 85-82 5737
For other dimensions, see first page
of the "Octal” serses
® Arrangement 1.
b arrangement 2.
— == -
@ RADIO CORPORATION OF AMERICA BASES 14
Electron Tube Division Harrison. N.J. - 3-61



Bases
8-Pin Types

INTERMED IATE-SHELL OCTAL
WITH EXTERNAL BARRIERS

L}

& T

jo- 1. 23541275

No. of Pé JEDEC RCA
Pins . No. No.
8-Pin 1,2,3,4,5,6,7,8 B8-142 8566
7-Pin 1,2,3,4,5, 7,8 B7-143 7566
6-Pin® 1,2,3, 5, 7,8 86-144 6566
6-Pin® 2,3,4,5, 17,8 B6-145 6766
6-Pin¢ 2,3, 5,6,7,8 B6-229 39111
5-Pin® 1,2, 4, 6, 8 85-146 5566
5-Pin® 2,3, 5, 1,8 B5-147 5766

For other dimensions, see first page
of the "Octal” series

2 arrangement 1.
b Arrangement 2.
€ Arrangement 3.

\
\
\
|
' ———
\
|

RADIO CORPORATION OF AMERICA @

" Electron Tube Division Harrison, N. J.



Bases

8-Pin Types

SHORT MEDIUM-SHELL OCTAL
WITH EXTERNAL BARRIERS

STYLE A

No. of
Pins
8~Pln
8-Pin
7-Pin®
7-Pin®
7-Pind
7-Pin®
6-Pin®
6-Pin®
6-Pin®
6-Pin®
5-Pind
5-Pin®
5—Pin
5-Pin®
5-Pin®
5-Pin®
5-Pind

: B} rgree
045°

Pins
1,2,3,4,5,6,7,8
1,2,3,4,5,6,7,8
1,2,3,4,5, 7,8
1,2,3,4,5, 7,8
1,2,3, 5,6,7.8
1,2,3,4, 6,7,8
1,2,3, 5, 1,8
1,2,3, 5, 17,8

2,3,4,5, 7,8
2,3,4,5, 7,8
52, «4, 6, ©
2, 4, 6, 8
2,3, 5 1.8
2,3, 5, 17,8
1,2,3, 5, 7
1,2,3, 5, 7
2, 4,5, 7.8

STYLE B

N

700"

s D1

1.337°-L377 %

JEDEC
No.

Ba~110
Ba-118B
B7-111
B7-119
B7-227
87-235
86-112
B6~120
B6- 148
B6-122
B5—-113
B5-121
B5-149
85-123
B5-234
B5-239
85— 190

Style

DT> OP>PDPDPDPDOHRO>D>

For other dimensions, see first page
of the "Octal” series

a Arrangement 1.
Arrangement 2.
€ arrangement 3.
Arrangement &.

Rc4
No.

39081
8564

7564
39113
6564
6764
5564
5764

39116
39110

Jez) RADIO CORPORATION OF AMERICA
Electron Tube Division

Harrison, N. 1.

e

BASES 14A
3-61



Bases
8-Pin Types

MED |UM-SHELL OCTAL

de
Ju—

le-LazrrLarres
No. of . JEDEC RCA
Pins Pins No. ¥o.
8-Pln 1,2,3,4,5,6,7,8 88-11 8533
7-Pin 1,2,3,4,5, 7,8 87-12 7533
6~Pin 1,2,3, 5, 7.8 86-13 6533
5-Pin? 1,2, 4, 6, 8 85-15 5533
5-Pin® 2,3, 5 1.8 85-224 5733
LONG MED (UM-SHELL OCTAL
L378"
L—u:n‘-un'-—
No. of . JEDEC RCA
Pins Fins No. o.
8-Pin 1,2,3,4,5,6,7,8 88-65 8545
5-Pin 2,3, 5 17,8 B5-80 5545

For other dimensions of above bases, see first
page of the "Octal” series

8 arrangement 1.
Arrangement 2.

RADIO CORPORATION OF AMERICA @
Electran Tube Division Harrison, N. J. ~



8-PiN TYPES

SHORT JUMBO-SHELL OCTAL
WITH EXTERNAL BARRIERS

No.of - JETEC RCA
Pins Pins No. No.,
8-Pin 1,2,3,4,5,6,7,8 B8-71 8556
7-Pin 1,2,5,4,5, 7,8 B87-72 7556
6-Pin 1,2,5, 5, 7,8 B6-73 6556
5-Pin 1,2, 4, 6, 8 B5-74 5556
For other dimensions, see first page
of the "0ctal” series
10-57 ELECTRON TUBE DIVISION BASES 15

who OF AMERICA,




BASES
8-PIN TYPES

Fo. of
Pins
8-Pin
7-Pin
6-Pin
5-Pin

No. of
Pins

8-Pin

=1

SMALL-WAFER OCTAL

MAX,

le-L27%- L3127

JETEC
No.

Be-21
87-22
B6-23
85~-25

SMALL-WAFER OCTAL
WITH SLEEVE

1,198 L2505

odo”

Pins

1,2,3,4,5,6,7,8

-—u.zw'-unz’-J

Ter

JETEC
No.

BB-44

For other dimensions of above bases, see Ffirst
page of the "Octal” series

RCA
No.

8527 | 8540
7527 | 7540
6527 | 6540
5527 | 5540

xCA
No.

MBB527-602

10-57

ELECTRON TUBE DIVISION

RADIO OF AMERICA,

BASES 15

NEW JERSEY



BASES
8-PIN TYPES

Ho. of
Pins
8-Pin
7-Pin
6-Pin®
6~Pins
5-Pin®
5-Pins

No. of
Pins
8~Pin
7-Pin
6-Pin
5=-Pin

SMALL-WAFER OCTAL
WITH 770" SLEEVE

fe—1,600-L628"—
$
¥ 770"
=
2007 020" 400"
MAX,
let271- 1312
Pins JETEC
No.
1,2,3,4,8,6,7,8 B8-150  MB8540-7
\,2,3,4,5, 7,8 B7<151 M87540-4
1,2,3, 5, 17,8 B6-152 MB6540-5
2,3,4,5, 7,8 B6-153 MB6740-I|
1,2, 4, 6, B8 B85-154 MB5540-|
2,5, 5, 7,8 B5-155 MB5740-1
SMALL-WAFER OCTAL
WITH"843"SLEEVE
111981250
543"
1
.o!o' !" “ i
MAX.
e L3120
Pins JETEC
No.
1,2,3,4,5,6,7,8 B8-26 MB8527-
1,2.3,4,5, 7,8 87-27 M87527-|
\,2,3, 5, 7,8 B6-28 MB6527-!
1,2, 4, 6, 8 B85-30 MB5527-|

For other dimensions of above bases, see first

page of the "Octal” series

RCA
No.

MB8527~603

tir

RCA
No.
| MB8540-3
MB7540-1
MB6540-3
MB85540-2

Arrangement 1.
4 arrangement 2.

7-58

ELECTRON TUBE DIVISION BASES 168

OF AMERICA, NEW JeREY




BASES
8-PIN TYPES

FNo. of
Pins
8-Pin
7-Plin
6-P1n®
6-PinA
5—Pin"
5-Pind

O Arrangement 1,
A Arrangement 2.

SMALL-WAFER OCTAL.
WITHY950"SLEEVE

| 1.600%1.628"-»

9507

* — 1
«200% 020" U 100*

MAX,
he L27171.312"

- JETEC

Pins o.
4,2,3,4,5,6,7,8 88-191
1,2,3,4,5, 7,8 87-192
1,2,3, 5, 7,8 86-193
2,3,4,5, 7,8 B86-194
1,2, 4, 6, 8 85-195
2,3, 5, 7,8 85-196

For other dimensions of above base, see first

page of the "Octal” series

RCA
No.

MBE540-8
MB7540-5
MB6540-6
MB6740-2
MB5540-3
MB5740-2

7-58

ELECTRON TUBE DiVISION
OF AMERICA,

NEW JERSEY

BASES 16



8-PIN TYPES

No. of
Pins
8-Pln
7~Pln
6-PIn"
6-Plnd
5-Pin®
5-Pln®

SMALL-WAFER OCTAL
WITH EXTERNAL BARRIERS

t ~ % ¥ j00”
020 a
035"
MAX, MAX.

Fe-127"=1,312%

JETEC
¥o.

88-67
87-68
86-69
86-205
85-70
85-206

SMALL-WAFER OCTAL

}'

WITH EXTERNAL BARRIERS AND“770” SLEEVE

b 1.600™1.625"

2 a70"

it

RCA
No.
8559
7559
6559
6759
5559
5759

035"
MAX,
e 271"1312%
No. of - JETEC ROA
Pins - No. No.
8-Pin R,2,3,4,5,6,7,§ B8-159 MB8559-2
7=Pin 1,2,3,4,5, 7,8 87-160 M87559- | I
6-Pin® 1,2,3, 5 7,8 B6-161 MB6559~ |
6-Plind 2,3,4,5, 7,8 B6-162 MB86759-1
5-Pin® 1,2, 4, 6, 8 85-163 MB5559-|
5-Pin& 2,3, 5 17,8 85-164 MB57 59-- |
Por qthér dimensions of above bases, see first
page of the "Octal” series
. Arrangement 1.
4 Arrangement 2.
7-58 ELECTRON TUBE DIVISION BASES 16A

A0 OF AMERICA,




BASES
8-PIN TYPES

No. of
Pins
8-Pin
7-Pin
6-~Pin"
6-Pind
5-Pin®
5-.Pind

| o Arrangement 1.
A srrangement 2.

SMALL-WAFER OCTAL

WITH EXTERNAL BARRIERS AND ‘950 SLEEVE

fe— 1.600%1.625" >
‘ 1
=l I8
i 400"
020" ”
MAX. o
L2TI21.342"
L JETEC
Pins No.
1,2,3,4,5,6,7,8 B8-197
1,2.3,4,5, 7,8 B7-198
1,2,3, 5, 1,8 B6-199
2,3,4,5, 17,8 B6-200
1,2, 4, 6, 8 B5-201
2,3, 5, 1,8 85-202

For other dimensions of above base, see¢ first

page of the "Octal” series

RC4

No.
MB8559-4
MB7559-2
MB6559-2
MB6759-2
MB5559=-2
MB5759-2

- 7-58

‘ RADIO €O

ELECTRON TUBE DIVISION

OF AMERICA, NEW JERSEY

BASES 16A



BASES
8~PIN TYPES

LARGE-WAFER OCTAL

No. of P JETEC Rc4
Pins b No. ¥o.

8~Pin 1,2,3,4,5,6,7,8 88-32 8534

LARGE—-WAFER OCTAL
WITH SLEEVE

[ e—1L600"= 680"

.710"
t

MAX.
I'-—I.bﬂ'-l.ﬂ."—-l

No. of JETEC RCA
Pins n No. No.
8-Pin 1,2,3,4,5,6,7,8 88-86 MB8534-~601

For other dimensions of above bases, sse first
page of the "Octal” series

ELECTRON TUBE DIVIION BASES 17
OF AMEKICA, NEW Y




BASES
8-PIN TYPES

¥o, of
Pins
8-Pin

LARGE—-WAFER OCTAL
WITH FLARED SLEEVE

e—tes0™ 1o

4 SLOTS SPACED i
— T90° APART 228"

| T

7718 —

=
Pins JETEC
No.

1,2,3,4,5,6,7,8 88-188 MBB8534~600

For other dimensions, see first page
of the "Octal” series

RCA
No.

10-57

ELECTRON YUBE DIVISION
ZADIO € Of AMERICA, NEW JERSEY,

BASES 17



BASES
8-PIN TYPES

LARGE—-WAFER OCTAL
WITH EXTERNAL BARRIERS

+.980"MIN= .ol |%o"!

4 MIN

S —

T ;208"
045 1100

‘MAX,

Ho. of Pi JETEC
Pins e No.
8-Plin (,2,3,4,5,6,7,8 88-94
7-Pin 1,2,3,4,5, 7,8 87-95
6-Pin 12,3 5, 7,8 86-96
5-Pin t,2, 4, 6, 8 85-97

LARGE—WAFER OCTAL
WITH EXTERNAL BARRIERS AND SLEEVE

-—LbOO'—LbZS'—-W

10"
[ Ny — L ]
o
045 U
MAX.
L1677 118"k
No. of : JETEC RCA
Pins . ¥o. ¥o.
8~Pin  1,2,3,4,5,6,7.8 88-98
I 7-Pin 1,2,3,4,5, 7,8 87-99 MB7554~1
| 6Pin 1,2,3, 5 7,8 B86-100 MB6554-I
5Pin  ,2, 4, 6, 8 85-101 M85554-2

page of the "Octal” series

RC4A
No,

8554
7554
6554
5554

MB8S54— | | MBB554-600

For other dimensions of above bases, see first

%
W
-3

ELECTRON TUBE DIVISION
RADIO © OF AMERICA,

NEW JERSEY,

" BASES 17A
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Bases
8-Pin Types

SMALL-BUTTON SUPERD [TETRAR
Pin Dimensions and Orientation

.i25" MAX,
503" -368°
MAX, MIN. 1
j_T—_ _l
\—L 000" MIN
.265" \ J
'3‘:\: SHORL ':noex
j——1.510" MAX. DIA.—>
8 PINS
+.002°
080" T" o nge DIA.—\ /-snm;'":uoex
.900"
40° DIA

Superditetrar-8ase-Pin Contour

.050" DIA.
PIN
K R
.040" MAX. FLAT
BialT 0y NOT BROUGHT
(coNTOUR opnonm.) TO A SHARP POINT

JEDEC No.E8-78
RCA No.FSB6055*
Base-pin positions are held to tolerances such that entire

length of pins will, without undue force, pass into and
disengage from a flat-plate gauge having a thickness of

¥ This number applies to stem only.

RADIO CORPORATION OF AMERICA BASES 11C
Electron Tube Division Harrison, N. J. 1-62




Bases
8-Pin Types

174" and nine holes with diameters of 0.0700" % 0.0005"
so located on a 0.9000" t 0.0005" diameter circle that
the distance along the chord between any two adjacent
hole centers is 0.3078" + 0.0005". Gauge is also provided
with a hole having diameter of 0.300" % 0.00I" concentric
with the pin circle.

e -

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.



Bases
9-Pin Types

SMALL-BUTTON NOVAL 9-PIN
Pin Dimensions and Orientation

Noval-Base-Pin Contour

.oﬁ”"om.
OIS TMIN.

038" MAX,

¥ 025"MAX. FLAT
~ l’h‘:‘o'r BROUGHT
TO A SHARP POINT

JEDEC No.E
RCA No.FSD!69

Base—pin positions are held to tolerances such that entire
length of pinswill, without undue force, pass into and dis—
engage from gauge JEDEC No.GE9-|. This gauge contains a
flat-plate section having thickness of 1/4" and ten holes
with diametersof 0.0520" &+ 0.0005" so located on a 0.4680"
+ 0.0005" diameter circle that the distance along the
chord between any two adjacent hole centers is 0.1446" &
0.0005".

The design of the socket should be such that circuit wir-
ing can not impress lateral strains through the socket
contacts on the base pins. The point of bearing of the
contacts on the base pins should not be closer than /8"
from the bottom of the seated tube.

This dimension around the periphery of any individual pin may vnr( within
the 1imits shown, The surface of the pin is convex or conical [n shape
and not brought to a sharp point.

=

RADIO CORPORATION OF AMERICA BASES 18
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Bases
9-Pin Types

LARGE~BUTTON NEONOVAL 9-PiN
Pin Dimensions and Orientation

Neonoval-Base-Pin Contour
.040"DIA.
PIN

-°3'5Z IN. o
035" MAX.}

¥ 025 MAX, FLAT
—l - NOT BROUGHT
TO A SHARP POINT

JEDEC No.E9-68
RCA No.FSDI7I

Base—pin posltions are held to tolerances such that entire
length of pins will, without undue force, pass into and
disengage from gauge JEDEC No.GE9-4. This gauge contains
a flat-plate section having thickness of 1/4" and ten holes
with diameters of 0.0520" + 0.0005" so located on a 0.4680"
+ 0.0005" diameter circle that the distance along the chord
between any two adjacent hole centers is 0. 1446" + 0.0005",

The design of the socket should be suchthat circuit wiring
can not impress lateral strains through the socket contacts
on the base pins. The point of bearing of the contacts on
the base pins should not be closer than 1/8" from the
bottom of the seated tube.

This dimension around the peripher{hof any indlvidual pinmay vary within

the limits shown. The surfaceof
and not brought to a sharp point.

e pin is convex or conical in shape

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N, J.




Bases
9-Pin Types

NOVAR
Pin Dimensions and Orientation

Novar-Base-Pin Contour

.042
DiA.
mind 038

035 MAX.

92CS~11120M

DINENSIONS IN INCHES

Base-pin positions are heid totolerances such that entire
length of pins wili, without undue force, pass into and

| disengage from flat-plate gauge having a thickness of

| 0.350" and ten holes with diameters of 0.0520" + 0.0005"

| so located on a0.6870" + 0.0005" diameter circle that the
distance along the chbrd between any two adjacent hole
centers is0.2123" + 0.0005". Gauge is also provided with
a hole 0.330" + 0.005" ~ 0.000" diameter concentric with
the pin clircle.

8 This dimension applies only to JEDEC Base Nos. E9-88 and €9-89.
b | imit of exhaust tube fillet diameter.
: Exhaust tube maximum diameter.

This dimension around the periphery of any Indlvndual pinma; vlr,{ within
the 1imits shown, The surface of the pin is convex or conical in shape
and not brought to a sharp point.

- e

RADIO CORPORATION OF AMERICA BASES 8B
Electronic Components and Devices Harrison, N. ). 2-65



Bases
9-Pin Types

TOP EXHAUST NOVAR
Small-Button Base

—.380 MAX,

- JEDEC No.ES-75
. o “ U U“ RCA No.FSE36
— Fits Gauge

JEDEC No.GEg-5

——— LIB8 MAX.
DIA.
Large-Button Base
, 380 MAX,
¥ JEDEC No.E9-76
[ .zso‘m& U “ UU RCA No.FSE22A

Fits Gauge
: JEDEC No.GEg-6

ij DA,
|

g BOTTOM EXHAUST NOVAR
| Small-Button Base

,
f —380 MAX. ‘ ]

|

i ' JEDEC No.E9-89
| 280 MIN. RCA No.FSE43G
; i 4

. = ¥ Fits Gauge
8|

JEDEC No.GEg-s

.380 MAX, \ } | JEDEC No.E9-88
¥ — RCA No. FSE43C
280 MIN. _gso
| 1000 Fits Gauge
.OOO'—, JEDEC No.GEg—6
MIN, -——u.ssgmmx.—-i

92CM-11300M1

DIMENSIONS IN INCHES

® The exhaust tip shal) not extend beyond the plane of the base pin ends.

| RADIO CORPORATION OF AMERICA
| Electronic Components and Devices Harrison, N. J.



Bases
9-Pin Types

"NOVAR"
Pin Dimensions and Orlentatlon

=

7 2'

Novar-Base-Pin Contour

.oq'ﬁ"“m.
OIS MIN. ,
035" MAX. 3
[N 025 MAX. FLAT
_‘l NOT BROUGHT

TO A SHARP POINT

Base-pin positions are held to tolerances such that entire
length of pins will, without undue force, pass into and
disengage from flat-piate gauge having a thickness of
0.350" and ten holes with diameters of 0,0520" + 0.0005"
so located on a0.6870" £ 0.0005" diameter circle that the
distance along the chord between any two adjacent hole
centers is 0.2123" t 0.0005". Gauge is also provided with
a hole 0,330" + 0.005" — 0,000" diameter concentric with
the pin circle.

The design of the socket should be such that circuit wirling
can not impress lateral strains through the socket contacts
on the base pins. The point of bearing of the contacts on
the base pins should not be closer than 1/8" from the
bottom of the seated tube.

This dimension around the periphery of any individual pin may vary within

the 1imits shown. The surface of the i is convex or conical i(n shape
and not brought to a sharp point.

RADIO CORPORATION OF AMERICA BASES l88
Electron Tube Division Haerison, N. 1. 7-61



Bases
9-Pin Types

SMALL-BUTTON NOVAR 9-PIN

1.188" MAX.
DiA.

JEDEC No.E9-75
RCA No.FSE20A

Pits Gauge JEDEC No.GEg-5

LARGE-BUTTON NOVAR 9-PIN

L

——1.562" MAX.—
DIA.

JEOEC No.E9-76
RCA No.FSE22A

Fits Gauge JEDEC No.GEg-6

—

RADIO CORPORATION OF AMERICA
Harrison, N. J.

Electron Tube Division



Bases
11-Pin Types

SMALL-SHELL NEOSUBMAGNAL 11-PIN
Pin Dimensions and Orientation

1245%1,.295%
DY e
| 4357 | .045"MAX.
4 MAC T ) Tt _3%5,'
& TN I—L L+ 3
T -203" MIN.
r.aoo"-.aus‘ o "
DIA. —»le—075%-08¢%

L HN% -|oz°4f<

JEDEC No.BI !-104
RCA No. 1442

Base-pin positions are held to tolerances suchthat entire
length of pins will enter flat-plate gauge (JEDEC Group 2,
No.GBI -2} having thickness of 1/4" and eleven holes with
diameters of 0.1030" + 0,0005" so located on a 0,7500" %
0.0005" diameter circle that the distance along the chora
between any two adjacent hole centers 180,213" £ 0,0005%.
Pin fit in gauge Is such that gauge together with sup-
plementary weight totaling 3 pounds witl not be |ifted
when pins are withdrawn.

*® Add 0.030" for soider on finished tube.

——

RADIO CORPORATION OF AMERICA BASES 18C
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BASES
11-PIN TYPES

Nin,

. 550"
.490"
.300"
a2

085"
. 3527
090"

-

RG«eITOMTMOOm>™

“SUBMAGNAL”
PIN DIMENSIONS AND ORIENTATION
AND INDEX GUIDE

F_—.IqM-— - G-I
A%_ W‘ U X

e~y
N
—ACh—

~oE

Ra

S ®
UNDERSIDE
OF BASE

Jarns
g;:%t—l

Center Nax. Nim, Center Max,
. 560" . 570" L = 32-8/110© -
. 500" 510" M .305" 3 1A
. 308" 315" N .075" .0go" .085"
437" . 447" P .343" 353" 363"
- . 050" Q .o40" . 047" . 055"
090" .095" | Ry - L0340 -
« 362" 372 Ry = - . 050"
750" - Ry - 0407 -
. 093" 096" | T 340" - -
16~4/11° - v - - 135

Base-pin positions are held to tolerances such that entire
length of pins will enter flat-plate gauge (JETEC No.GBI!-2)
having thickness of 1/4" and eleven holes withdiameters of
0. 1030" £0.0005" so located on a 0.7500" £0.0005" diameter
circle that the distance along the chord between any two
ad jacent hole centers is 0.2113" % 0.0005".

Pin fit in gauge is such that gauge together with sup-
plementary weight totaling 3 pounds will not be 1ifted
when pins are withdrawn,

[* Add 0.030" for solder oa finished tube.

JULY 1, 1955

TUBE DIVISION BASES 190

RO OF AMERICA,
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[T O T e SR

BASES
11-PIN TYPES

| SMALL-SHELL SUBMAGNAL

1245 12053

Yo.of JETEC xCA
| Pins Ripet Yo. Jo.
1I=Pin  1,2,5,4,5.6,7.8,9.10,11  BII-88 11344

For other dimensions, see firsst page
of the "Sulmagnal” series

JRY 31, X BASES 18

TUBE DIVISION
M0 OF AMERICA, o




BASES
11-PIN TYPES

SMALL-BUTTON UNIDEKAR |I1-PIN
'5’5 mx.

;Q‘ ”?7?‘“’

35" MAx. Y32 MAX,
= I
1——5/ - t
16 MAX.—

Unidekar Base Pin Contour

.oa'g"“om.
DISTMIN,
035" MAXS

.020 'MAX. FLAT
NOT BROUGHT
TO A SHARP POINT

JETEC No.E}I~22
RCA No.FSB60 19

Base—pin positionsareheld to tolerances such that entire
length of pins will without undue force pass into and dis-
engage from flat—plate gauge having thickness of 174" and
twelve holes with diameters of 0.0520" t 0.0005" so lo-
cated on a0,6870" + 0.0005" diameter circle that the dis-
tance along the chord between any two adjacent hole cen-
ters is 0.1778"  0.0005". Gauge is also provided with a
hole 0.3750" + 0.0100" concentric with the pin circle.

is dimension around the periphery of any individua) pin may vary:

Th
within the 1imits shown.

6-56

TUBE DIVISION
oo 6 OF AMERICA, RARRISON, MEW SRRV

BASES 19A



11-PIN TYPES

SMALL-BUTTON UNIDEKAR 11-PIN (CONT'D)

The design of the socket should be such that circuit wijr-
ing can not impress lateral strains through the socket
contacts on the base pins. The pocint of bearing of the
contacts on the base pins should not be closer than 1/8"
from the bottom of the seated tube.

£-56 e ' BASES 19

BADIO OF AMERICA, NEW JERSEY




Bases

11-Pin Types

LARGE-WAFER ELEVENAR [1-PIiN WITH RING
Pin Dimensions and Orientation

"438;:‘“' |

405" £.0i5° l—mo" MAX,
188" MIN.

! i I l UUJ: ¥ 20 ax.

H—I.ZOOI;'A"AAX.——J

11 PINS
/ .040"+.002" DIA.
o

Elevenar-Base-Pin Contour

040" DIA.

” PIN
0I5 MIN,

035" MAX,

¥ 025"MAX. FLAT
~ L_NOT BROUGHT TO
A SHARP POINT

JEDEC No.Eli-8I

Base-pln positions are held to tolerances such that entire
length of pins will, without undue force, pass into and
disengage from flat-plate gauge (JEDEC No.GElI=-l) having
a thickness of 0.250" and twelve holes with diameters of
0.0520" + 0.0005" so located on a 0.6870" + 0.0005" diam-
eter circte that the distance along the chord between any
two adjacent hole centers is 0.1778" £ 0.0005". Gauge Is
also provided with a hole 0.3750" + 0.0005" diameter con—
centric with the pin circle.

This dimension around the periphery of any individual pinmay vary within
the 1imits shown. The surfaceof the pin is convex or conical in shape
and not brought to a Sharp point.

RADIO CORPORATION OF AMERICA BASES 198
Electron Tube Division Harvison, N. J. 3-62






W

M
PIN DIMENSIONS AND ORIENTATION
AND INDEX GUIDE

M p—
Rl M G
[ I-.u?o
4 [Tk
i o~
N—:lc\-
UNDERSIDE
OF BA

Nin, Center  Mox. Nin. Center  Nax.

A 550" .560"  .570" L - 32-8/11° -
8 .490" .500" .5l0" M .305"  .3p2v .3)7v
C .300" .308" .315" N .075"  .080"  .085"
D .427" (437" . 447" P .343" 3530 363"
£ - - . 050! Q .040" 047" 055"
F .085" .090" .095" R} =~ 031" -
8 .33% 362"  .372% Ry -~ - . 050"
- 1.063" - Ry - . 040" -
J .090"  .093" 008" T .%e0" - -
[ - 16-4/11° - 1] - - . 135%

Base—pin positions are held to tolerances such that entire
length of pins wit! enter flat—plate gauge (JETEC No.GBII-1)
having thickness of I/4" and eleven holes withdiameters of
0.1030" £ 0.0005" so located on a |.0630" £ 0.0005" diameter
circle that the distance along the chord between any two
adjacent hole centers Is 0,2995" 1 0.0005".

Pin fit in gauge is such that gauge together with sup-
plementary weight totaling 3 pounds will not be |ifted
when pins are withdrawn.

* Add 0.030° for solder om finished tube.

JULY &, 1955

BASES 20

TUBE DIVIBION
L OF AMERICA, W ey




BASES
11-PIN TYPES

SMALL-SHELL MAGNAL

o T
ML

No.of . JETEC .o}
Pins LSS No. Fo.
1i—Pin  1,2,3,4,5,6,7,6,8,10,11 BI|-33 11247
MEDIUM-SHELL MAGNAL
IALI'
& l
s [ T
le—LBI0™- L6 50—
No.of - JETEC RCA
Pins Fixs ¥o. Xo.

11=Pin 1,2,5,4,5,6,7,8,9,10, 11 Bl 1-66 11248

Por other dimensions of above bases, see firss
| page of the "Nagnal” series

- JULY 1, 1955 T EREE BASES 20

| o OF AMERICA, NEW S




Bases
12-Pin Types

[
i

MED IUM CERAMIC-WAFER TWELVAR BASE
Pin Dimensions and Orientation and index Guide

J00"MIN.
t (I30"MAX.

uu

HOTE: MAXIMUM QUTSIDE DIAMETER OF 0.440" 1S PERMITTED
ALONG THE 0.190" LUG LENGTH.

No. of Dimension JEDEC RCA

Pins Pins "A® Nax. No. No.
12-Pin 1,2,3,4,5,6,7,8,9,10,11, 0.040" Ei2-64 =
7-Pin® 1,2, 4, 6,7, 10, |2 0.040"  E7-83 -
7-Pin® 1, 3, 5,6,7, 10, 12 o0.020" E7-77 -
5-Pin® 2, 4, 8, 10, 12 0.040" EB5-79 -
5-pind 2, 4, 8, 10, 12 0.040" EB-65 -

Pins 3,5.8.9 are of a iength such that their endsdo not touch \he sochet
Inncrtion plane. Pin 11 is omitted,

Pins 2,8,8,9 are of a length such that their endsdo not touch the aocket
Insertion plnne. Pin 11 is omitted.

Pin 7 is of a Yength such that its end does not touch the socket inser—
tion plane. Pins 1,3.5.6.9.11 are omitted.

Pins 1.3,5,6,7.9 are of a length such that their ends do not touch the
socket insertion plane. Pin 11 is omitted.

L4

=
-3

—

RADIO CORPORATION OF AMERICA BASES 20pA
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Bases
12-Pin Types

Base-pin positions and lug positions shall be held to
tolerances such that entire length of pins and lugs will
without undue force pass into and disengage from flat-plate
gauge {JEDEC No.GEI2-5} having thickness of 0.250" and
| twelve holes of 0.0350" + 0.0005" diameter locatedon four
j concentric circles as follows: Three holes located on
| 0.2800" + 0.0005", three holes locatedon 0.2100" + 0.0005",
‘ three holes located on 0.1400" + 0.0005", three holes
located on 0.0700" t+ 0.0005" diameter circles at specified
‘ angles with a tolerance of + 0.08° for each angle. In
addition, gauge provides for twocurved slots with chordal
lengths of 0.2270" £ 0.0005" and 0.1450" + 0.0005" located
on 0.4200" £+ 0.0005" diameter circle concentric with pin
circles at 180° £0.08° and having a width of 0.0230"
+ 0.0005".

|
’ RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



Bases
12-Pin Types

DUODECAR 12-PIN
Pin Dimensions and Orientation

000" — 050"
000" m‘¥zwm 325" MAX.
200"’ :
wn. U004 U 5
Jr0° 277* 778 m'g-:'ﬁn-
0iA,
arr* EXHAUST-TUBE
4= - FILLET
EXHAUST TUBE—77e O apye 320" MAX. DIA

200" MAX. DIA.

arr* 277°

553°

750"
DIA.

Duodecar-Base-Pin Contour

040" DIA.
015" MIN. PIN
038" MAX.A1 |
025" MAX. FLAT

F 4 — NOT BROUGHT
TO A SHARP POINT

Base—pin positions areheld to tolerances such that entire
fength of pins will, without undue force, pass into and
disengage from flat-pliate gauge having a thickness of
0.250" and thirteen holes with diameters of 0.0520" %
0.0005" so located on a 0.7500" + 0.0005" diameter circle
that the distance along the chord between any two adjacent
hole centers is0.1795" £ 0.0005". Gauge is also provided
with a hole 0.375" + 0.005" -~ 0.000" diameter concentric
with the pin circle.

4 is dimension around the periphery of any individual pin may var
within the 1imits shown. The surface of the pln is convex or conlca
In shape and not brought to a sharp point.

RADIO CORPORATION OF AMERICA BASES 20qA
Electron Tube Division Harrison, N. J. 3-62
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SMALL-BUTTON DUODECAR 12-PIN LARGE-BUTTON DUODECAR 12-PIN

1.188" MAX, 1.562" MA.
DIA. DIA. X
JEDEC No.E12-70 [JEDEC No. E12-74]

Fits Gauge JEDEC No.GE12-3 Frvts Gauge JEDEC No.GE1a-4

——————————= — _—

! RADIO CORPORATION OF AMERICA
| Electron Tube Division Harrison, N. J.



BASES
12-PIN TYPES

“DUODECAL”
PIN DIMENSIONS ANO ORIENTATION!
ANO INOEX GUIOE

= jo‘ td"‘
.83g" 430" 320" a/o
MAX, MIN. U 4} U=M}N_l.
T | o ias™ 68"
.ug';—iou"—l [

Base—plin positions are heid totolerances such that entire
length of pinswi |l enter fiat-plate gauge {JETEC No.GBI2-1)
having thickness of {/4" and twelve holes with dlameters
of 0.1030" & 0.0005" so located on a 1.0630" &+ 0.0005"
dlameter clrcle that the distance along the chord between
any two adjacent hole centers Is 0.275|" & 0,0005".

Pin fit in gauge Is such that gauge together with sup-
plementary weight totaling 3 pounds will not be |Ifted

when pins are withdrawn.

* add 0.030° for solder on finished tube.

4-58 ELECTRON TUBE DIVISION
RADIO OF AMERICA, New

BASES 20A



BASES

12-PIN TYPES

No. of Pi JETEC RCA
Pins L R No. No.
12-Pin  1,2,3,4,5,6,7,8,9,10,11,12 BI2-157 12263
6-Pin 1 il 30y 1o, 11,12 B6-158 6263

No. of

DWARF -SHELL DUODECAL

o |

3571460
Matd T

ULTRASHORT SMALL-SHELL DUODECAL

L 2
312"
—

12 —_ |5
BARRIERS ~\\&

JETEC RCA

Pins S No. No.

12-Pin 1,2,3,4,5,6,7,8,9,10,11,12, BI2-186 12261

For other dimensions of above bases, see first
page of the "Duodecal” series

4-58

ELECTRON TUBE DIVISION BASES 20A
RADIO C OF AMERICA, NEW JERSEY




|
} BASES
; 12-PIN TYPES

SHORT SMALL-SHELL DUODECAL

i 672"
72"
Le1.4457-1,500%
DIA.
| )
|
|
|
12 ¥
BARRIERS
15°
No. of . JETEC RCA
Pins Mg No. No.
12-Pin  1,2,3,4,5,6,7,8,9,14,11,12 812-207 12267
6Pin 1,2, 6, t0,11,12 B6-203 6267

For other dimensions, see first page
of the "Duodecal” series

958 ELECTRON TUBE DIVISION T BASES 21

RADIO OF AMERICA, NEW JERSEY




BASES
12-PIN TYPES

SMALL-SHELL DUODECAL

WY

o 1445"= 1500
DIA.

-
b

No. of ; JETIC xs
Pine R ¥o. .
12-PIn $,2,3,4,5,6,7,8,9,10,11,42 Bl12-43 12253
10~Pin 1,2,3,4, 6,7,8,9,10, 12  BI0-75 10283
7-PIn® 1,2, 6,7, 10, 11, 12 B7-51 7253
7-Pind  |,2,3, 6, 10,11,12 B7-179 -
6-Pin® 1,2, 6, 10,11,12 B6-63 6253
6-Pind 4,5,6,1,8, n B6-180 -
5-Pla 1,3, 0, 11,48 85-57 553
For other dimensions, see first foge
of the "Duodecal” series
@ srrangement 1.
4 arrangement 2.
9-58 ELECTRON TUBE DIVISION BASES 28

OF AMERICA, NEW SR



Bases
13-Lead Types

SMALL-BUTTON THIRTEENAR

[— ]

T
.w'mx.ﬂ.-ﬁ-\nf-:_ —l:'

13 FLEXISLE LEADS
/ 865 DA

NOTE: LEAD ISCUT OFFWITHIN 0.04 INCH FROM THE GLASS BUTTON.

No. of JEDEC  RCA
Leads iydt ¥No. No.
13-Lead, 1,2,3,4,5,6,7,8,9,10,11,12,13 EI3-7I
12-Lead 1,2,3,4,5,6,7,8,9,i0,11,12, El2-72

O Lead 13 Is cut off within 0.08 inch from the glass button.

RADIO CORPORATION OF AMERICA BASES 21pA
Electron Tube Division Harrison, N. J. 10-60
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BASES
14-PIN TYPES

SMALL-SHELL NEOOIHEPTAL

1 10 MAX. | o
s i | P ey

AL WL ¥ y mw 7 o
a0 NI T &
Ak M vagmi roy
) ' - <340 MIN.
30" 425"
3 o — 740768/
370”390 — L,
fe—1.985"~ 2.031"—

L) 14_PINS
s [ 09%'¢ 00F
DIA,

No.of Pins JETEC RCA
Pins No. No.
14=Pin T 3 4,5,6,7,8,9,10,11,12,13,14 Bl4~130 14560
{2-Pin }.2,3,4,5,6,7, 9, 11,12,13,14 Bl2-131) 12560

Base-pin positions are held to tolerances such that entire
length of pinswill enter flat-plate gauge (JETEC No.GBI4-2}
having thickness of 1/4" and fourteen holes with diameters
of 0,1030" + 0.0005" so located on a |.5500" + 0.0005"
diameter circle that the distance along the chord between
any two adjacent hole centers is 0.3449" % 0.0005".

Pin fit in gauge is such that gauge together with sup-
plementary weight totaling 3 pounds will not be iifted
when pins are withdrawn,

* add 0.0%0" for solder on finished tube,

9-58 ELECTRON TUBE DIVISION

RADIO CO OF AMERICA, NEW JERSEY

BASES 21A






BASES

14-PIN TYPES

“DIHEPTAL”
PN DIMENSIONS AND ORIENTATION
_AND INDEX GUIDE

B20e e = r-Jas"MAx. |

’ 610" 340" ” »
A M. MiN, -31STMAX.

075"-008" | —olla |
sy le-740"-765"

DIA,

Base—pin positions are heid to tolerances such that entire
tengthof pinswill enter fiat-plate gauge (JETEC No.GBI4~1)
having thickness of [/4" and fourteen holes with diameters
of 0.1030" t 0.0005" so located on a |,750" £ 0.0005"
diameter circle that the distance along the chord between
any two hote centers Is 0.3895" t 0.0005",

Pin fit In gauge is such that gauge together with sup-
plementary weight totaling 3 pounds will not be lifted
when pins are withdrawn,

* Add 0.030° for solder on finished tube.

JULY 1, 1955 TS DIVEION ol BASES 22

[Sees-) OF AMERICA, HEW




BASES
14-PIN TYPES

SMALL-SHELL DIHEPTAL

. 1.087"
53
msr'L ["’ﬁAx. ]
.0;; 1.050 .775"
MAX, MAX., MAX
Lr—l.m"-a.oau"—-
¥o. of Pi JETEC &CA
Pins RS No. ¥No.
14-Pin  1,2,3,4,5,6,7,8,0, 0, 11,12, 13,14 81445 14151
12-Pin  1,2,3,4,5,6,7, 9, 11,13,13,14 812-108 1215}
MEDIUM~-SHELL DIHEPTAL
—» 2.2002.290" AT TOP j(=—
(& -
2063" "
MAX.
y | e [ ;
S -‘-.mo" 778"
MAX. . MAX,
—i 2.200%-2.250" AT QOTTOM ha——
¥o. of . JETEC 2CA
Pins Pins Mo. ¥Fo.
14-Pin  1,2,3,4,5,6,7,8,9,10,11,12,13, 14  B14-38 14146
12-Pin  1,2,3,4,5, 7,8,9,10,11,12, 14 Bi2-37 12146
For other dimensions of above bases, see first
page of the "Diheptal” series
JULY 1, 1955 BASES 22




20-PIN TYPES

SMALL-SHELL BIDECAL

} 41 P 1
s s IO [ OR s
1 — 445"~ 165"
J40"~765" b

f——1.985"- 2,031 —

No. of JETEC RCA
Pins Pins No. No.
20-Pin i through 20 820-102 20158

Base-pin positions are held totolerances such that entire
length of pins will enter flat-plate gauge { JETEC No.GB20-1)
having thickness of 1/4" and twenty holes with diameters
of 0.1030" £ 0.0005" so located on a |.7500" i 0.0005"
diameter circle that the distance along the chord between
any two adjacent hole centers is 0.2738" i 0.0005".

Pin fit in gauge is such that gauge together with sup-
plementary weight totaling 3 pounds will not be lifted
when pins are withdrawn.

Add 0.030% for solder on finished tude.

4-56 TUBE DIVISION
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Bases

25-Pin Types

JEDEC No.B25-216
330 =il
307

DIMENSIONS IN INCHES

* Add 0.030 inch for solder.

RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.

BASES 23A
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BASES
20-PIN TYPES

SMALL-BUTTON TWENTYNINAR

Twentyninar Base Pin Coatour

050" DIA.
PIN
g
045" MAX, FLAT
NOT BROUGHT TO
A SHARP POINT
¥o. of - JETEC RCA
Pins Pins No. ¥o.
29-Pin | through 29 E29-17 =
22-Pin | through 19,21,25,28  E22-16 FSB693
8-Pln 2,6,10,14,18,21,25,28 E£8-19 FSB693A
4-56 BASES 24

TUBE DIVISION
SABI0 COMPORATION OF AMERICA, HARRISON, MEW SIRERY
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BASES

29-PiN TYPES

SMALL-BUTTON TWENTYNINAR (CONT'D)

Base—pin positions are held to tolerances such that entire
length of pins will enter flat—plate gauge having thick-
ness of 3/8" and twenty-nine holes with diameters of
0.0700" £ 0.0005", nineteen of which are located with
hole centers corresponding to the specified location of
pin centers on a 1.8750" ¢ 0.0005" diameter circle, and
ten of which are located with hole centers corresponding
to the specified location of pin centers on a 0.8750" %
0.0005" diameter circle concentric with the 1.8750" circle.

Pin fit in gauge is such that entire length of pins will,
without undue force, enter into and disengage from the l
gauge.

4-56 BASES 24

TUBE DIVISION
] OF AMERICA, NEW oY




35-PIN TYPES
“THIRT YFIVAR”
PIN DIMENSIONS AND ORIENTATION
125" MAX, roez’MAx.

V.
T R VIR -/
L1257 \: e max.

MAX, g b I

e e 34" DiA. APPROX.
PROTECTIVE PLASTIC
COVER

3s_PINS "
050 $.003
ODIA,

Thirtyfivar-Base Pin Contour

PIN

453 MIN.
.'a_!
—-l L—.oas"mx. FLAT

NOT BROUGHT TO

A SHARP POINT
Base—pin positions are held to tolerances such that entire
length of pins will enter flat-plate gauge having thick=~
ness of 3/8" and thirty-~six holes with diameters of
0.0700" % 0.0005", twenty—two of which are located with
hole centers corresponding to the specified location of

- ELECTRON TUBE DIVISION .-

DO €O OF AMERICA, NEW SEsEY




BASES
35-PIN TYPES

THIRTYFIVAR (CONT'D)

pin centers on a 2.1250" % 0.0005" diameter circle, and
fourteen of which are located with hole centers corre—
sponding to the specified location of pin centers on a
1.3750" ¢ 0.0005" diameter circle concentric with the
2.1250" circle.

Pin fit in gauge is such that entire length of pins will,
without undue force, enter into and disengage from the
gauge. Gauge isalso provided with a hole 1.000" diameter
minimum concentric with pin circles.

SMALE-BUTTON THIRTYFIVAR

r—-—a Y DIA. MAX.-

No.of . JETEC RC4
Pins Pins No. No.
35-Pin | through 35 E35-28 -
33-Pin Omit pins 24 and 30 E33-29 -
31-Pin Omit pins 24 and 30; E31-36 -

pins 23 and 3! are
trimmed to same di-
mension as index
pin.
21-Ptn i through 21 £21-40 -

For other dimensions of above base, see first
page of the "Thirtyfivar® series

. ELECTRON TUBE DIVISION " e
RADIO X OF AMERICA, NEW JERSEY




RCA TUBE
HANDBOOK

HB-3
@

CATHODE-RAY TUBE,
STORAGE TUBE, &
MONOSCOPE
SECTION

This Section contains data for black-and-
white and color TV picture tubes, oscillo-
graph tubes, special-purpose kinescopes,
storage tubcs, and monoscopes.

For further Technical Information, write to
Commerciai Engineering, Tube Division,
Radio Corporalion of America, Harrison, N. J.

2-57 SEPARATOR
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RCA PICTURE TUBE
INTERCHANGEABILITY GUIDE

Replacement Classification Keys

4 Replacement information is based primarily on electrical and
mechanical similarity of the picture-tube types covered. The tech-
nician should make certain that replacement is in accord with all
safety precautions required by the TV receiver for picture-tube
insulation or mechanical mounting.

A. RCA type does not require an external ion-trap magnet.

B. The ball-type anode contact must be replaced with cavitytype
contact.

C. Neck length and/or overall fength of RCA type is slightly greater.
D, Direct replacement.

E.The RCA replacement type is electrically interchangeable—
Mechanical modifications to the receiver may be required.

F. The RCA replacement type has a 6.3-volt/600-milliampere heater.
The receiver picture tube heater circuit must be modified to use this
replacement type.

G.A conversion Kit (RCA Part No. 12B202}is, available for RCA
receivers.

H. The RCA replacement type is mechanically interchangeable—
Electrical- modifications to the receiver may be required.

J. The RCA replacement is directly interchangeable in most cases;
however, in some cases the red cathode lead may have to be
interchanged with the blue or green cathode leads to obtain
satisfactory black-and-white tracking. Replacement information is
packed with the tube.

K. Pin No. 6 (focusing electrode) of the RCA replacement must be

connected to Pin No. 11 at the socket. The original tube did not
require an external voitage for focus. .

L. The RCA replacement type is electrically interchangeable —
Mounting hardware may have to be modified to accept the replace-
ment type. In some small-cabinet receivers, the replacement may not
be feasible.

M. The RCA replacement type is electrically interchangeable — The
receiver socket should be replaced by RCA Part No. 112579, Eby
Sales Co. Part No. 49-13DD, or equivalent.

N. A conversion Kit (RCA Part No. 12B101) is available for RCA
receivers.

P. External conductive coating must be gounded.

* Band around periphery of tube panel must be gounded and isolated
from the ac line voltage.

m@m Electronic INTERCHANGEABILITY
Components GUIDE 1 8-70




Type | Type
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
Color Picture Tubes
11SP22 C-11wP22 D| 19HFP22 H-19GWP22 -]
11WP22 C-19GWP22/
19EYP22
15AEP22  \.15aEP22 *D 2 e
 15AFP22  CligaEp22 ol 19mP22  H19HCP22/
- 15AGP22 19HKP22 19HKP22 D
| C-19HCP22/
1 15LP22 H-:SL:%% g 19HKP22 D
; f‘ 1::”2 s | 19HNP22 H-19HNP22 D
- . C-19HNP22
~_15NP22 C-15NP22 +D -
19HQP22  H19GVP22 B
155P22 H-15AEP22 «D C-19GVP22/
‘ C-15AEP22 «D
19EXP22 @
| H-15NP22 *D
| 15TP22 0 19HRP22 H-19GWP22 0
i C-15NP22 D C-19GWP22/
H-15LP22 D 19EYP22 D
- 15WP22
‘ € 15LP22 D 1om%Pz2  H-19HCP22/
| 15XP22 H-15NP22 D 19HKP22 &
| C-15NP22 *D C-19HCP22/
17€ZP22  H-17EZP22 ) 19HKP22 8
~ 17FAP22  C-17EZP22 +D| 1948P22 H-19GVP22 D
| 19JDP22  C-19GVP22/
| 19EXP22 @
| H-19G VP22 4
' 19ExP22 C-‘lggVPZZI e 19JGP22 H-19JWP 22 &
19E XP22 b C-19JWP22 2
- T19EYP22 D| 190HP22 H-19GWP22 D
 19Fmp22  H-19GWP22 C-19GWP22/
iggxp2a. SySCWE22! 196YP22 B
19GSP22 9EYP22 D| 190kP22  H-19GWP22 B
19GVP22  H-19GVP22 D C-19GwWP22/
19GVP22/ C-19GVP22/ 19eYP22 D
| 19EXP22  19EXP22 D| 19uwP22  H-19JWP22 D
19GWP22  H-19GWP22 D ciomwp22 B
19GWP22/  C-19GWP22/ 21AXP22  C-21AXP22A D
19EYP22  19EYP22 D| 21AXP22a C-21CYP22A CN
H19GVP22 21AXP22A/ C-21FBP22 cm
196xp22 £ 190VE22, €1 “21axp22 w216UP22  can
19GYP22 19E 2P 22 C-21GUP22/
c
‘ 21FBP22A  CJN
| H-19GWP22 D
| 19GZP22 C-19GWP22/ 21CYP22 C-21CYP22A D
s 19E YP22 ") 21CYP22A C-21 EBPPZ;Z’ :
, H-21GUP22
. 1gHBppp  H19GwWP22 D C-21GUP22/
? C-196wP22/ 21FBP22A &
“ L 0| ierzz  cairePz2 0
21 -
1omcpzy  HISHCEZI] .p| 21FBP22a H21GUP22 4
| 19HCP22( o C-21GUP22/
| 19HKP22 & 5 21FBP22A 3
‘ * See note on back of sheet 2 of this guide.

A See Replacement information in front of this guide.
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| RCA PICTURE TUBE
L INTERCHANGEABILITY GUIDE

Type Type
To Be * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
ey C21FIP22 D H-25YP22 o
21FJP22A H-21GVP22 J | 25AEP22  Cc.285YP22/
| 21FKP22 C-21GVP22/ 26BP22A D
| H :;:::22 . :. BAFP22  oaexbay e
. C-25XP22/
%}S{:ii C-220P22 L 25AP22A D
P 25AGP22  H-25AJP22 0
mu—c_minm U D | 25A0P22  C-25AJP22 .D
21GUP22
| 216up22 G21FBP22 D  25ANP22  H-25XP22 )
| 21FBP22a C-21GUP2Y/ 254P22  C-25XP22/
| 21FBP22A D | 25aP22A 25AP22A D
3 H-21GVP22 D | 25a0P22
novesy CAEF2Z oSS
c-21 .25A «D
21FIP22A 5 1 FJP22A o | awez2 HZAF2Z B
1 H-220P22 L | maxp22  CFAR2
| newe2z 200 L | azp22
| H-21GVP22 ) H-25XP22 o
g:gé;’gg C-21F P22 o | 258BMP22  C.25xP22/
C-21GVP22/ 25AP22A o
21FJP22A D H-25YP22 [7)
25BP22
H-22UP22 *D | 258P22A C-25YP22/
DAR2  c22up22 D 25BP22A o
H-220P22 b | 256CP22A 2
220P22 s = 25AP22A D
26FP22 H-25YP22 0
H-22KP22 D | 2sFP22a  C-25YP22/
22KP22  cooip22 D 25BP22A o
H-26XP22
H-220P22 D [}
22LP22 25GP22 C-25XP22/
P :':‘-22JP22 g 5GP22A  254P22A o
22RP22 $ H-25YP22 )
C-22KP22 D | 25RP22 C-26YP22/
| e H-22JP22 D 25BP22A
a itk sen o
. +D | 255pP22 C-25XP22/
| 20822 couen D 25AP22A o
i 223 D H-25XP22 [)
| 22vP22 C-220P22 D | 25vP22 C-25XP22/
| 23EGP22  C-23EGP22 D Z5BR228 D
3EGP22A C-23EGP22A 25WP22 o)
| 3 D | 25xP22  H-25XP22
| BABP22 ¢ 26xP22/ xp2  CEXP2
| 25AP22A p | 28aP22a %
25YP22 H-25YP22 (0]
25ADP22  H-25AJP22 °p | 28YP22/  C.25vP22/
C-25AJP22 +D | 25BP22A 25BP22A D
* See note on back of sheet 2 of this guide.

A Sce Replacement information in front of this guide.

—~

e
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RCA PICTURE TUBE
INTERCHANGEABILITY GUIDE

The type to be replaced may have a manufacturer’s coding
prefix such as AN, C, CR, H, HR, OC, RE, REA, etc. Since
these prefixes do not affect the etectrical characteristics or
interchangeability of the type, the prefixes have been
omitted from type numbers in this column.

Type Type
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type a
252P22 H-25XP22 D | 490BGB22 H-19GVP22
C-25XP22/ u C-19GVP22/ a
| 25AP22A D 19EXP22 »
370AB22 H-15NP22 * D | 2300BHB2Z H-19GWP22
370CB22 C-15NP22 *D = C-19GWP 22/ e
 490A822 H-19G VP22 J 19EYP22
: 490ACB22 C-19GVP22/ 490BNB22 H-19JWP22 [
‘ 490ADB22 19E XP22 J C-19JWP22 3
 490AEB22 H-19GWP22 J | 290BRB22 H.19GWP22 DO
| 490AFB22 C-19GWP22/ 9% C-19GWP 22/ o
~ _490AGB22 19E YP22 J 19E YP22
| 490AHB22 H-19GVP22 J | 4a908VB22 H-19JWP22 23
‘ C-11%<é \)/(‘;'gl . 490BXB22 C-19JWP22 (-]
i 490CB22  H-19GVP22 4
; 4B80AHB22A H-19GVP22 D | agoDB22 C-19GVP22/
C-19GVP22/ 490EB22 19€ XP22 J
‘ 19E XP22 D | 490EB22A
| 490AJB22  H-19GWP22 D | 490FB22
490AJB22A C-19GWP22/ 490GB22
| 19EYP22 D | 490HB22  H-19GVP22 [}
 490AKB22 H-19GVP22 J | 4s04B22 C-19GVP22/
. 490ALB22 C-19GVP22/ 490JB22A 19E XP22 »
‘ 490AMB22 19E XP22 J 490KB22 H-19G VP22 P §
490ANB22 490KB22A  C-19GVP22/
1 490ARB22 H-19GWP22 J | a90LB22 19E XP22 ?
3 C-19GWP22/ 490MB22
| 19€ YP22 J |agoNB22  H-19GWP22 )
4 3 P
| 490ASB22  H-19GWP22 b 40nE2  GngeNEY e
| C-19GWP22/ 490TB22
| 19EYP D
, JEYP22 490UB22  H-19GVP22 I
| 490BAB22 H-19GVP22 D C-19GVP22/
C-19GVP22/ 19E XP22 ¥
‘ 19€ XP22 D | 490vB22 H-19GWP22 F)
C-19GWP22/
l 490BCB22  H-19GWP22 D 2 19eYP22 1
| C-19GWP22/ 490WB22  H-19GVP22 7 |
| 19EYP22 D C-19GVP22/
% 19€ XP2
| 400BDB22  H-19GWP22 J | ‘a90xB22 H-1BG§_WP22!——}
| C-19GWP22/ 490YB22  C-19GWP22/
| 196 YP22 J | a90zB22 19EYP22 4
|
|
\

A Sce Replacement information in front of this guide.
L — = sl eSS
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RCA PICTURE T

BE
INTERCHANGEABILITY GUIDE
Type o T Type -
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
Black & White Picture Tubes
74P4 74P4 D| 16BQP4  16CMP4 oC
BDP4 BDP4 D | J6CHPA _ 16ATP4 O3
9AEPA___ OAEP4 D :22\\;:: eI g
-
aWP4 awWPa <D | joanbs 168GP4
10ATP4  10ATP4 0| 76CEP4  16CMPAA - D
11AP4 11HP4A D|J6cHPa  16CHPaA -+ D
118P4 16CHP4A
11CP4 11CP4 D|7ecipa  16cmPaa  +D
11GP4 11GPa .D | 16CMP4
11HPa 11HP4A . D | 16CMP4A
11HP4A 16CTP4  16BGP4 oC
12BNP4  12BNP4A .D| 16CUP4  16CMP4A .C
128NP4A 16CVP4  16CHPAA  *CE
12CFP4  12CNP4 <D | 7exPa 16RP4B A
12CGP4 _ 12BNP4A .D | 16KP4A
12CNP4  12CNP4 . D | 16QP4 16RP4B Ap
16RP4 16RP4B A
12DEP4  12DEP4 o0 || Jepey
12DFP4  12DFP4 .D| 16KP4
12DSP4  12DSP4 D :g: :::/
14NP4 1aWP4 Al 16KP4A
14NP4A
14RP4 16RP4B 16RP4B D
}:;*::A 16TP4 16TP4 D
; 16UP4 16RP4B ACP
1aWP4 1awWP4 D
14WPa/ 16X P4 16RP4B AP
14zP4 17AP4 178P4D Acp
142P4 17ATP4  178JP4 A
14zpa/ 17ATP4/
JaWP4 17AVP4
16ASP4  16CMP4A +E | 17ATP4A
16AXP4 17ATP4A/
16AYP4__ 16BGP4 € | JAAeRA
16BFP4  16CMP4A «C {17AaVP4/
17ATP4
16BGP4  16BGP4 <D |, I Pan
16BKP4  16CHP4A +C | 17avPaa/
16BMP4  16BGP4 +CE| 17ATP4A

A See Replacement information in front of this guide.
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Type

Type

A See Replacement information in front of this guide.

ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type a
178JP4  17BJP4 D | 17FPa
178P4 17BP4D AP :;f";‘;‘\
17BP4A  17BP4D A | 171Pa/
:;Bng 17RP4  {7HRAKC A
BP4C 17HP4A
17BPAD  17BP4D D | 17HPaB
17BRP4  17DSP4 A 'Z;‘;‘;%
17BUP4  17BJP4 A
17BZP4  17DSP4 PrjLlLdEaG T LT D
1782Pa/ 174P4 178P4D A
17CAP4/ 17KPa 17HPAC AK
17CKP4 17KP4A
‘Z?gz‘;’d ; 17LP4  17LP4B A
17CKPa/ 13'7'\",‘,',{,
17BRP4 7L
17CAP4 L
17LP4A/
17CBP4  17BJPA A | 17vPaB
17CFP4  17CFP4 D |17LPaB  17LP4B 5]
17CKP4  17DSP4 D |17a0pPa 17QP4B A
17CLP4 __ 17BJP4 Ap[170QP4A
17CTP4 _ 17€FPa4 p | 170Pa8  170P4B )
17CWP4  17DSP4 D :;gsz a 17HPAC A
17CYP4  17CFP4
17DAP4  17DAP4 g S R AR
170HPa 17eFea | 17uPa 17QP4B A
17vPa 17LP4B A
170KP4  17DSPa C [17veay
17DLP4  17DSP4 D | 17LP4
17DQP4  17DQP4 p |11VP48
17DRP4  17DRP4 p |17YP4 el 2 .
1705P4  17DsPa o |19ABP4 _ 19ABP4 D
17DTP4  17DSP4 cl [SRSFY TaBHEY 2
2 T O | 19ADP4 _ 19AVP4 D
17DZP4 19AFP4  19AFP4 D
17EAP4  17HPAC AK| 19AGP4  19AVP4 c
17€BP4  17EFP4 D |19AHPa  19AYPa D
17EFP4  17EFP4 D {19AJP4  19AJPA )
17EMP4 _ 17EMP4 *D lioakPa 19AVPa D
17EWP4  17EWP4 *D 19ANP4 19AYP4 C

R
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RCA PICTURE TUBE
| INTERCHANGEABILITY GUIDE
- -

Type Type
f ToBe % Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
19ATP4 _ 19AFP4 C | 195DHP4  19DSP4 .D
19AUP4  19AFP4 D |19DKP4  19DRP4 E
| 19AVP4  19AVP4 D |19DLP4 _ 19CHP4 %)
; 19AWP4  19AYP4 C |19DNP4  19DRP4 NE
19AXP4  19AYP4 o |190aPa  190QP4 <D
} 1SAYP4 19DRP4  19DRP4 .D
19AZP4  19AVP4 D |19DsP4  19DSP4 -D
198DP4 _ 19BDP4 D (19DTP4  19DQP4 -C
; 198HP4  19AVP4 D |19DuP4  19DUP4 «D
| 19BLP4 _ 19AVP4 C |19owPs4  19DQP4 1)
| 19BMP4  19AFP4 Cc |19EAPa  19FEPaB )
} 19BRP4  19DRP4 -E |19EBP4  19EBP4 )
| :ggil;: 19AVP4 c |19epP4  19DRP4 .D
| 19BVP4  19AVP4 b [19EFP4 LT 0
| 19BWP4  19AYP4 Dyffeers ~TESHS -2
| 19BXP4 _ 19AYP4 H [hoctics, ' ARES *b
i 19CAP4  19AVP4 C 119espa  19FEP4B ™
| 19CDP4  19CXP4 D |39ELP4  19AVP4 D
| Lee CEl19EMP4 _ 19EBP4 .C
| 19CKPS  13CHRY O [19enPa  19FEPaB  «p
| 19CJP4  19AVP4 D |19ENP4A
‘ 19CKP4  19CHP4 € [19eRP4  19DRP4 )
19CLP4  19BDP4 D |19ESP4  19DSP4 .D
1 :gm:‘\ 19CMP4 O [19euUP4a  19DRP4 .0
| 19CQP4 __ 19CXP4 D }SEQ,’J,’;.‘, =" 2
19CRP4  19BDP4 D |19EzPa  19EZPa R
‘ 19CSP4___ 19CHP4 D |19FBP4 _ 19EGP4 0
| 19CUP4  19CMP4 DalllSTcpan WSS R
| 19CXP4  19CXP4 o | 19FDP4
| 19CYP4  19AVP4 c :g:g::A 19FEP4B G-
}Sgi',’;l 190akd *E [ioFEpaB 19FEPaB .9
19DCP4  19DRP4 ol s | POP4 *D
19DEP4 _ 19AVP4 € % ;S%FN 9_: L :: y ‘D
19DFP4  19CHP4 D e oF = %

A See Replacement information in front of this guide.
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Type | Type
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
19FWP4  19AYP4 D | 21AFP4  21YP4B AP
19GAP4  19GAP4 +D | 21ALP4 21C8P4A AP
19GBP4___19DQP4 “E | 21ALP4A
19GEP4  19GEP4A D | 21ALP4B
19GEP4A 21ALP4B/
19GFP4 21ALP4A
19GHP4__ 19DUP4 «C A
19GJP4 _ 19DQP4 2D | 21AMP4A —
19GJP4A 21AMP4B 21AMP4B ]
T79GNP4  10DRPA «D | 21ANP4  21CBP4A AP
19GRP4  19DQP4 .D | 21ANP4A
19GTP4  19FEP4B -C %W—J.._g.ﬁﬂﬂd 23115;??;3
:9);?3 19AVP4 TN (82
19ZP4 19AVP4 D | 21ASP4  21XxP4B A'P_
20CP4__ 20DP4D ACP| 21ATP4  21CBP4A %
20CP4A _ 20DP4D AC | 21ATP4A
20DP4D ACP| 21ATP4A/
20cPac & AT
20CP4D  20DP4D ®P | 21ATE4E
21AUP4 21AVP4AC A
20DP4A 21AUP4A
20DP4A/ 20DP4D A 21AUP4B
20CP4A 21AUP4B/
20DP4B  200P4D AP | 21AUP4A
20DP4C 21AUPAC 21AVPAC T
20DP4C/ 20DP4D A~ | 21AvPa  21AvPacC A
20CP4D 21AVP4/
20DP4D 20DP4D D 21AUP4
20RP4___ 20RP4 +D 312%22
Pa P4 s
5 | 21avPas/
20XP4 21AVP4A
5 21AVP4B/
20ZP4 ») 21AUP4B
2R 4 21AVP4A
21ACP4  21AMP4B A 21AUP4A
Gace 21AVP4C__21AVP4C___ DO
21AMP4 e
21ACP4A 4 21AWP4A A
2!‘,‘1\2::',% g:AWNA 21AWP4A D
AYP4_ 21XP4R A
21ACP4A/ Vil é:: % ch4A g
2 YP4B
21’5323’:‘/ 21BDP4___21AVP4C___ D
21AMP4A 21BNP4___21CBP4A___ D

A See Replacement information in front of this guide.
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RCA PICTURE TUBE

INTERCHANGEABILITY GUIDE

Type Type
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type &~
218SP4  21AMP4B A | 21EPSA  21EP4C A
218TP4 _ 21CBP4A A 215:“3 5
21CBP4  21CBP4A B, [21EPAC ~ ZIEESO L
21CBP4A 21EQP4  21EMP4/ K
21CBP4A/ 21ESP4  21EQP4
21CBP4/ 21ETP4
$1gvg\:4 21EVP4  21FDP4 CF
21GERFB 21FAP4  21EMPA/ )
21CEP4  21EMP4/ D 21EQP4
21CEP4A  21EQPA 21FDP4  21FDP4 2
21CMP4  21CBP4A A | 21FLPa 21cBPaa D
21CaP4  21CQP4 O | 21Fra 21FPap AP
21CUP4  21AMPA4B A | 3iFraan  21FPaD x
21CVP4  21CBP4A D | 21FPac
21CWP4  21CBP4A A | 21FPAD  21FP4D D
21CXP4  21DSP4 D | 21FvPa  21FvPa 0
21CZP4  21EMP4/ A | 21FwP4
21EQP4 2123&4
1GAP4 P
21DAP4  21DEP4A | 21 ans, 2ICAPTR e
P
e 21KP4  21FP4D AK
21DEP4A 21KP4A
21DEP4A/ 21MP4  21YP4B E
21DEP4/ 21WP4  21WP4B A
21CzP4 21WP4A
21DFP4  21EMP4/ D [ _21WP4B  21WP4B B
21EQP4 21XP4  21XP4B A
21DHP4  21DHP4 D |_21XP4A
21DLP4  21DLP4 D | 21xP48  21xP4B B
P NP 21YP4  21YP4B A
21DMP4 2;&0:‘4 D | 1vhaa
21DNP4__ 21CBP4A Ap{ 21YP4B  21YP4B Q
21D0QP4__ 21DLP4 D |212P4 _ 21zp4C AR
21DRP4  21CBP4A D g}i’;““g 21zpPac A
21DSP4  21DSP4 D
1ZP :
21EAP4  21FDP4 F §3AC‘:’(; ;;i::c =
21EDP4  21EMP4/ O | 23aFpa
21EMP4  21EQP4
21EMP4/ 23AGP4  23CP4 Y
21EQP4 23AHP4  23AHP4/
21EP4 21EPAC AP| 23AKP4__ 23FP4A y

A See Replacement information in front of this guide.
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Type Type
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type A
23ALP4  23CQP4 0 ggg ::»E:A 23ENP4 *C
23ANP4  23BKP4 D |-
 23ARP4  23ARPa D ;;3;3::4 §§§§:4 g
23ASP4  23ASP4 [5)
| 23DQP4  23BKP4 M
1, 23ATP4  23BKP4 D | 23DSP4  23ENP4 M
| 23AUP4  23AHP4/ D |_23DSP4A
| 23DTP4  23EKP4 )
; 23AVP4  23CP4 C | 230xP4  23cPa D
1 23AWP4  23BJP4 C | 23DYP4  23ETP4 - P
| 23BAP4  23CP4 C | 230zP4  23eaPa «D
| 23BDP4  23YP4 D | 23ECP4  23enP4 3
} 23BFP4  23FP4A C | 23eDP4  23eKkP4 «E
| 238GP4  23BGP4 D | 23EHP4  23EKP4 D
; 23BHP4 23EKP4
| 23BJP4  23BJP4 D ggg Il\-‘m
‘ 23BKP4  23BKP4 D
| 23ENP4  23ENP4 "0
| 23BLP4
| mme g \m
NP4
| ;gzp r ;gﬁ: 2 23ESP4__23HFP4A___ +D
23ETP4  23ETPA *D
| 23BQP4  23BQP4 DMt T%orT B
1 23BTP4 23YP4 D 23EWP4A
- s S —
| 23EZP4  23EZP4 *D
| 23B)z< :4 2;5 294 E T P =
| 23BZP4  23CGP4 D Frces  DielEts o
| 23CBP4  23BQP4 D | 23Fppa
; 23CEP4  23ARP4 O | 23FEPa_ 23ENP4 B
| 23CGP4  23CGP4 D ['53rnps  23GJP4A D
| e D [23rupa  23ETP4 D
| . T o |-23FLPa 23EKP4 *D
| 232UP4 23CP4 c |23EMP4 23p3A -
\ 23FP4 23FP4A [
i 23CZP4 23AHP4 D _23F P4A
| 23FRP4  23FRP4 6
23DAP4  23DAP4 D | aFspa  23Fspa D
| 23DBFS _j230804 O 1'23FvPa  23HFP4A D
23DKP4 23E KP4 D 23,; VP4A

A See Replacement iﬁfqrman‘on in front of this guide.
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RCA PICTURE TUBE

INTERCHANGEABILITY GUIDE

Type Type
ToBe * Replaced By ToBe * Replaced By
Replaced RCA Type A | Replaced RCA Type &
23FZP4  23GSP4 *D | 23xP4 23YP4 [>]
23GBP4___ 23HFPAA “D | _23vPa
23GEP4 __ 23ENP4 . | 24ADP4  24CP4B L)
23GFP4_ 23HGP4 +n | 24ADP4/
23GJP4  23GJP4A +p | 24VP4A/
23GJP4A ?:Q‘;;A/
23GP4 ___ 23CP4 D | 54AEP4  2aAEPa
23GSP4 23GSPa D
o 5 24AHP4 24AHP4 D
23GTP4__ 23ETP4 D
= ; 24ALPA__ 24AHP4 D
23GUP4__ 23rRP4 D
= 24ANP4 24AEP4 A
23GVP4__ 23HUP4A *D_| SaAUPz
23GWP4  23GWP4 *D 4AVP4  24BEP4
23GXP4  23GSP4 *D 4BEPS aB
23GZP4___ 23EKP4 oF acPa 3 5
23HF *D %4'8P__4A 24CP4B A
B —ricra o | 2a5E4 9
s 5| 29CPaB  2acPas D
23HLP4 23GSPa B SaGas e
23HP4 23CP4 D_| 24DP4A/
23HQP4 23HGP4 «D 24YP4
RP4  23HWP4A -C | 2aqra 24cpPag AP
23HSP4 24TP4 24CP4B A
23HUP4  23HUP4A .D | 2avPa
23HUP4A 24VP4A
23HWP4__ 23HWP4A +D | 24XP4 24CP48 AP
23HWPAA__23HWP4AA “D_| 24YP4 24AEP4 A
23HXP4__ 23HFP4A D g%gl’g .dgf.A&q_D
23HYP4 __ 23JEP4 °D RB4 P4 "D
23JAP4 23GJP4A +p |310AVBA 12CNP4 g
23)BP4  23FSPa .C |4z Q "54 %el%gﬁ_ _D_.D
Tyl odERs *D | SGT0FPaA 10FPAA )
23)GP4 ~ 23FRP4 D _|=
SG14wWP4 _14WP4 0
230HP4  23HFPAA *D_|’SG16KP4A 16RP4B
23JLP4 23HUP4A *D | SG178JP4 17 B_
230P4 23JP4 D_|'SG178PaB 17%'#64%*‘
23KP4 23FP4A C | SG17CKP4 17DSP4 D
23KP4A G17HP4R__17HPAC
23LP4 23ETP4 © | SGI7LPaA _17LPaB D
23MP4 23FP4A D G17QP4A 17QP48B
23MP4/ SG20CeP P4
23MP4A/ SG21ACP4A 21AMP4B D
SG21AUP4R 21AVPAC [6)
24 1AWP4 21AWP4A D
23MP4A SG2 oEﬁP!-z'A"?iE—MPa/ D
23NP4 23NP4 D 21EQP4
230P4 23CP4 D 82 EPAR %11%%4
[5) FLP4 4
237P4 23YP4 c SlEL SiFoan
230P4 23BQP4 R ALZTY 3
23WPa 23FP4A D

A See Replacement information in front of this guide.
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RCA PICTURE TUBE
INTERCHANGEABILITY GUIDE

Type Type
ToBe % Replaced By ToBe * Replaced By —
Replaced RCA Type A | Replaced RCA Type A
| SG21XP4A 21XP4B D | SG24AEP4 24AEP4 ¢]
S$SG21YP4A 21YP4B D [ SG24CP4A 24CP4B D
1’ S$G212ZP4B 21ZP4C D
|
|
i
\
\
| A See Replacement information in front of this guide.
L it i _ - anaa
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o SO feifry | Precautio f:fb

For Color Picture Tubes

o

WARNING
X-Radiation:

Operation of the referenced color picture tube at abnormal
conditions which exceed the 0.5 mR/h isodose-rate curve
shown for this tube may produce soft X-rays which may
constitute a health hazard on prolonged exposure at close
range unless adequate external shielding is provided. There-
fore, precautions must be exercised during servicing of TV
receivers employing this tube to assure that the anode voit-
age and other tube voltages are adjusted to the recommend-
ed values so that the Design-Maximum Ratings will not be
exceeded.

This color picture tube incorporates integral X-radiation
shielding and must be replaced with a tube of the same type
number or an’ RCA recommended replacement to assure
continued safety.

Implosion Protection:

This picture tube employs integral implosion protection
and must be replaced with a tube of the same type number
or an RCA recommended replacement to assure continued

safety.

Shock Hazard:

The high voltage at which the tube is operated may be very
dangerous. Design of the TV receiver should include safe-
guards to prevent the user from coming in contact with the
high voltage. Extreme care should be taken in the servicing
or adjustment of any high-voitage circuit.

Caution must be exercised during the replacement or ser-
vicing of the picture tube since a residual electrical charge
may be contained on the high-voltage capacitor formed by
the external and internal conductive coatings of the picture
tube funnel. To remove any undesirable residual high-voltage
charges from the picture tube, “‘bleed off” the charge by
shorting the anode contact button, located in the funnel of

r—
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Safety Precautions
For Color Picture Tubes

the picture tube, to the external conductive coating before
handling the tube. Discharging the high voltage to isolated
metal parts such as cabinets and controi brackets may pro-
duce a shock hazard.

Tube Handling:

Picture tubes should be kept in the shipping box or similar
protective container until just prior to installation. Wear
heavy protective clothing, including gloves and safety gog-
gles with side shields, in areas containing unpacked and un-
protected tubes to prevent possible injury from flying glass
in the event a tube breaks. Handle the picture tube with ex-
treme care. Do not strike, scratch or subject the tube to
more than moderate pressure. Particular care should be
taken to prevent damage to the seal area.

The equipment manufacturer should provide a warning label
in an appropriate position on the equipment to advise the
serviceman of all safety precautions.

m@ Electronic SAFETY PRECAUTIONS
Components



JEDEC PHOSPHOR P31

—
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Persistence Characteristic
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CATHODE-RAY TUBE, STORAGE TUBE,
& MONOSCOPE CLASSIFICATION CHART

SPECIAL-PURPOSE KINESCOPES

| Approx, |. Focus- De- Minimum | Maximum| Tube
| Bulb Ing flec- Screen Anode Type
Dia. | Method | tion Size Voltsa

| Inches Meth- Inches

| od

Monitor Types

1 7 M M 6172 8,000 | 7CP4 1
‘ 7 E M 6 12,000 | 7TP4
| 8b E M | 7-13/16b | 14,000¢ | 8HP4
gb E M 7-3/4b 22,000 | 8NP4
10 E M 9.1/8 20,000 | 105P4
170 E M 15-9/1gb 22,000¢c | 17DWP 4|
21b E M 20-174 22,000¢ | 21EYP4

-
c
-4
o

Display Cathode-Ray

12b E M Has in- | 16,000 | 4557
tegral
protece
tive
| window
Prajectian Types
5 E M 41/2d 40,000¢ | 5AZP4
7 E M 5 x 3-3/4¢| 80,000c | 7NP4
7 E M 5 x 3-3/4¢] 80,000c | 7WP4 |
| 7 E M 5 x 3-3/42| 80,000< | 4486

View-Finder Type
5 | M 1 M |4aiza ] 8000 | 5FPaa
Transcriber Tyge
s | e | m |ava |27.000 |swen

E = Electrostatic.
M = Magnetic.

a Design-Center values unless otherwise noted.

b Diagonal.

c Absolute value.

d Quality circle diameters

e Quality rectangle.

m@ Z)-T_I Electronic CLASSIFICATION
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FLYING-SPOT CATHODE-RAY TUBES
De-
AE‘:‘T;" F?cus- flec- Maximum| T be
Di ing tion |Phosphor® Anode | Type
o | Method | Meth- Volts
Inches od
Black-and-White Television Types
5 E M P15 27,000t | swp1s
5 E M P16 27,000 | szP16
Calor-Television Type
5 E M P24 27,000 |sAuP24
MONOSCOPES
De-
A;épr;:bx- Reanes ":c_ Maximum| Tube
v ing tion Features Anode | Type
Dio. Method | Meth- Voltsc
Inches od
2 E E Customized | 2,500d | 4560
metal
stencil
electrode
pattern
5 E M Indian - 1,500b | 2F21
Head ]
Pattern
5 E M Pattern 1,500b | 1699
individually
styled to
customer
requirements
E = Electrastatic.
M = Magnetic.
a See sheet Features of Fluorescent Screeuns. E
b Design-center value.
c Pattern-electrode voltage.
d Absolute-maximum value.

i
:
;
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CATHODE-RAY TUBE, STORAGE TUBE,
& MONOSCOPE CLASSIFICATION CHART

OSCILLOGRAPH TUBES
Phosphor Approx, Max. Tube
Bulb Anode Type
Dia. Volts®
Inches

Electrostatic-Deflection & Focus Types
P1 1 1,500 1EP]
P1 2 1,100 2AP1A
Pl 2 2,500 2BP1
P1 2 600 902A
P1 3 1,500 3APIA
P1 3 2,750 3AQPI
P1 3 2,000 3BPl1A
P1 3 2,500 3KP1
P1 3 2,500 3RPI
Pl 3 2,500 3RPI1A
P1 3 2,500 3WP1
Pl 5 2,000 S5BP1A
P1 5 2,500 5UP1
P1 7 4,000 7UP1
P 5 2,800 4499
P2 1 1,500 1EP2
P7 3 2,500 3KP7
P7 3 2,500 3RP7A
P7 5 2,500 S5UP7
P11 1 1,500 1EPN
P11 2 2,500 2BP1
P11 3 2,500 3KP11
P11 3 2,500 3WP11
P11 5 2,500 5UP1
P31 5 2,500 5UP31
P31 7 4,000 7UP31

a Design-center value,

b Absolute-maximum value,

m@ﬂ] Electronic CLASSIFICATION
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CATHODE RAY TUBE, STORAGE TUBE
& MONOSCOPE CLASSIFICATION CHART

OSCILLOGRAPH TUBES (Cont'd )

Phosphor Approx. Max, Tube
Bulb Post Type

Dia. Accel-

Inches erator

Volts

Electrostatic-Deflection & Focus Types With
Post-Deflection Accelerator

P1 3 4000 | 3JP1
| P1 5 6,000 5ABP1
P1 5 6,000 5ADP1
Pl 5 4,000 5CP1A
| P? 3 4,000 3JP7
| P7 5 6,000b 4510
P 5 6,000 S5ABP11 |
} PN 5 4,000 SCP11A
| P3t 5 6,000 5ABP3!
‘ P31 s 6,000 5ADP31
P31 5 8,000b 4489
P31 7 8,000b 4490
P31 8 8,000b 4491
Phosphor Approx. Mox. Tube
Bulb Anode Type
Dia. Volts

Magnetic-Deflection & Focus Types

P7 5 8,000 S5FP7A
P7 . 7 8,000 - 7BP7A
P7 7 8,000 TMP7

|

_b Absolute-maximum value.

m@ Electronic CLASSIFICATION
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CATHODE-RAY TUBE, STORAGE TUBE,
& MONOSCOPE CLASSIFICATION CHART

STORAGE TUBES

Naome

Description

Tube
Type

Display

Display

Disploy

Display

Disploy

Display

Display

Rodechon
Radechon

Graphechon

Ruggedized, 5'’-diameter type
having electrostatic-focus and
deflection writing gun

Ruggedized, 10‘"-diameter type
having electrostatic-focus and
deflection writing gun

5'*.diameter type having elec-
trostatic-focus and magnetic-
deflection writing gun

5'.diameter type having elec-
trostatic-focus and deflection
writing gun

5''.diameter type having elec-
trostatic-focus and magnetic-
deflection writing gun

Ruggedized, 5''-diameter type
having two electrostotic-focus
ond deflection writing guns

5*'-diameter type having elec-
trostatic-focus and deflection
writing gun

Single-beam barrier-grid type
for digital doto storage

Variont of 6499 for binary mem-
ory systems in computers

Single-converter type with read-
ing gun ond writing gun

2053

a2

4454

6866

7183A

7268B

315

6499
1858

7539

RGN
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Picture-Tube Replacement Guide

Key to Replacement Information

Replacement information is based primarily on electrical

and mechanical similarity of the picture-tube types covered.
Replacement should be in accord with all safety precautions
required by the TV receiver for picture-tube insulation or
mechanical mounting.

A.
8.

c.

D.
E.

F.

[}

RCA type does not require an external ion-trap magnet.
The ball-type anode contact must be replaced with cavity-
type contact.

Neck length and/or overall length of RCA type ia slight-
ly greater.

External conductive coating must be grounded.

The 16LP4A is electrically interchangeable —Extenaive
mechanical modifications may be required.

The RCA replacement type has a 6.3-volt/600-milliampere
heater. The type to be replaced has a 2.35-volt/600-milli-
ampere heater.

A conversion Kit (RCA Part No.12B202) ia available for
RCA receivers.

Band around periphery of tube panel must be grounded and
isolated from the AC line voltage.

Type to Replace Re- Type to Replace Re-
be Re- by RCA place- | be Re- by RCA place-
placed Type ment® | placed Type ment®
5TP4 5TP4 Direct |12JP4 12KP4A BOD
7JP4 7JP4 Direct |12KP4
8DP4 80P4 Direct lflzc;gﬁ 12KP4A Direct
?%A Q(PM Direct 19KP4A
0BP4 . " Ny
10BP4A Direct |12LP4
10BP4A : et 1orPaa 12kP4A A
10BP4C
Lo TE 10FP4A A gwic 12KP4A AD
10P4 _ 10FP4A BD [1ogeia 12104 ABCD
102“ i) B 1214 12kPsa D
0FP4 N 19702
10FP4A Direct |12ZP4
10FP4A lzip‘“ 12KP4A A
i}é-l;: 11HP4A Direct* 1_4i’n)4 14ATP4 Direct
11CP4 11CP4 Direct }:gs:A
ST 14CP4B A
e 1IHP4A  Direce~| 144
11HP4A Tt [1acrea
12BNP4 q 14CP4B 14CP4B Direct
12BNP4A Direct* B =
12BNP4A 14DP4 14CP4B AD
OSee Key to Replacement Information in front of this section.

GUIDE 1
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Picture-Tube Replacement Guide

Type to Replace Re- Type to Replace Re-
be Re- by RCA place~ be Re- by RCA place=-
placed Type ment® placed Type ment®
14EP4 165P4
¥ 163P4A 16WP4A (01}
lig} 140P¢B A 16TP4 16TP4 Direc&
- L4cpa/ 16UP4 16RP4B ACD
- 14BP4 16VP4 16WP4A [o))
- 14NP4 16WP4
. 14NP4A bawes A |16wpa/ 16WP4A D
| — 16YP4
By 144 A |16WPaa
} 145P4 16¥P4B 16WP4A Direct
14%P4 16XP4 16RP4B AD
1‘}“’%{ 16YP4 16WP4A [o))
147 14wp4 Direct |162P4 16LP4A D
14ZP4/ 17AP4 17BP4D AR
- 14WP4 17ATP4
 16ANP4 16ANP4 Berect | 17ATP4/
1T Teaes 17AVP4
| See Note E 17ATP4A
~ L6AP4A 17ATP4A/
~ 16AYP4 16AYP4 Direct | 17AVP4A
~ 16BGP4 17AVP4 i A
16BWP4 16BGP4 Direct* | 17AVP4/
16CAP4 17ATP4
| 17AVP4A
| i:‘;: 16LP4A D | 17avpaa/
| 16DP4A Direct L7ATP4A
= 1S 178JP4 1780P4 _ Direct
| igg:A . 178P4 178P4D AD
| 16GP4B 16GP4B Direct | 17BP4A
 16GP4C 178P4B 178P4D A
178P4C
16KP4
- 16KP4A 16RP4B A | 178P4D 178P4D Direct
 16LP4 . 17BRP4 1705P4 A
 16LP4A i el B e 17BP4 A
16QP4 16RP4B AD |17BVP4 17CSP4 A
; 16RP4 17BWP4 17CSP4 Direct
- i
. 16RP4A 16948 A [1TBZPY/ o oemg  Direet
| 17CAP4/
~ 16RP4A/ 170KP4
. 16KP4A
~ 16RP4B 16RP4B Dhrecs

OSee Key to Replacement Information in front of this section.
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- REPLACEMENT RADIO CORPORATION OF AMERICA
~ GUIDE 1 Electronic Components and Devices Harrison, N. J.




Picture-Tube Replacement Guide

Type to Replace Re- Type to Replace Re-
be Re- by RCA place- | be Re- by RCA place-
placed Type ment® | placed Type ment’
17B7P4/ 17LP4A
17CAP4/ 17LP4A/ 17LP4B A
17CKP4/  1788P¢ Divect |_17VP4B
17BRP4 17LP4B 17LP4B Direct
17CAP4
= 17QP4
17CBP4 17BJP4 A {170P4A 170P48 A
17CDP4 17CDP4 Direct |170P4B 170P4B Phrect
17CFP4 17CFP4 Direct |]7RP4 17HPAC P
17CKP4 17DSP4 Direct |17RP4C
17CLP4 17BJP4 AD 17TP4 17TP4 Direct
17CP4 . 17LP4 17QP4B A
17CP4A 17CP4 Direct 17vPa
17CSP4 17CSP4 Direct 17\/::4)/ 171P4B A
: 17LP4
17CWP4 17DSP4 Dfrect 17VP4B
17CYP4 17CYP4 Direct 17YPs 170P4B A
e 170AP4  Direct | gupp, 19ABP4 ___ Direct
”%4 /i D |ioacps 1904 Direct
it G 17;‘:‘ Direct |15arps 19AP4 __ Direct
Vi 70SP4  Direct |jqpypy 19AHP4 __ Direct
170 ”£4 Direct |} oa1ps 19AIP4 __ Direct
Lo TIPS Dicect | joams 19ALP4 __ Direct
i;’?}: = i;’ﬁ: g”"‘ 19AVP4 19AVP4  Direct
4 irect
17DXP4 — oi }g:)vcg: 19AYP4 Direct
17DZP4 e -
19BDP4 19BDP4 Direct
LigEhe yhEe D |iomps 19AVP4 ___ Direct
17EFP4 l'[(E;P:t Dfrect 19BLP4 19AVP4 C
i:’;‘: 17654 Direct | )9prpy 198TP4 __ Direct
17HP4/ 19BVP4 19AVP4  Direct
17RP4 19BWP4 19AYP4 Direct
};%iﬁ 1THNC A 19CDP4 19CXP4 Direct
17THP4B/ 19CFP4 19CHP4 : ©
17RPAC 19CHP4 19CHP4 Direct
17HPAC 17HP4C Direct | 19CJP4 19AVP4 Direct
17JP4 17RPAD A 19CKP4 19CHP4 Direct
17PL4 19CVWP4 5
17LP4/ 17LPsB A 19QMP4A 19CMP4 Direct
17VP4 1900P4 19CXP4 Direct

SSee Key to Replacement Information in front of this section.
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Re-

Type to Replace Re- Type to Replace
be Re- by RCA place- | be Re- by RCA place-
placed Type ment® | placed Type ment®
19CRP4 19BDP4 Direct |20DP4B 20DP4D AD
19CXP4 19CXP4 Direct | 20DP4C
19CYP4 19BTP4 Direct | 20DP4C/ 20DP4D A
19CzP4 SR
19DAP4 19DAP4 Direct |20DP4D 20DP4D Direct
19DCP4 19DRP4 Direccs | 20HP4 20HP4E AD
19DEP4 19AUP4 Direct gggﬁ )
!9Dﬁ)4 19CHP4 Direct 20LP4 m A
19DHP4 190SR4 Direct® |20HP4A/
19DLP4 19CHP4 Direct | 20MP4
19DQP4 19D0P4  Direct* gg{gﬁg 20HPAE AD
9 1 G
19DRP4 19DRP4 Direct*|20min T X
19DSP4 19DSP4 Direct* 20HPAE J0HP4E S
19DWP4 1900P4 _ Direct* |~ ree
19EDP4 19DRP4 Direct” [5ovps 20HP4E A
19EFP4 19DSP4 Direct* 21ACP4
19EHPA . .|21acP4/
19EHP4A 19DRP4 Direct 21AMP4
19ELP4 19AVP4 Direct |21ACP4A
——— (21ACP4A/
1_9£RP4 19DRP4 Direct®| 9) AMP4A 2LMMB A
19ESP4 19DSP4 Direct® |21ACP4A/
— | 21BSP4
19EUP4 19DRP4 Direct*| 2 Coen/
19EVP4
21BSP4/
19EWP4 21AMP4A
19FDP4 t*
S A et e PV TR T T )
19FJP4A 21ALP4
AVD 5 21ALP4A
Py 198P4__ Direct 51APaB  71CHPAA o
19YP4 19BTP4 Direct 21ALP4B/
197P4 19AVP4 Direct | 21ALP4A
20CP4 20DP4D ACD | 21AMP4
21AMP4B A
20CP4A 20DP4D AC | 21AWP4A
21AVMP4B 21AMP4B  Direct
20P4B - yoppyp ACD ree
20CP4C 21ANP4 21CEP4A &
20CP4D 20DP4D AC |21ANP4A i
20DP4 20DP4D AD |(21AP4 21AP4 Direct
Y 21ZP4C G
20DP4A 200P4D A [|21A0P4
20CP4A/ 21A0P4A 21AMP4B D

USee Key to Replacement Information in front of this section.
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Picture-Tube Replacement Guide

Type to Replace Re~- Type to Replace Re-
be Re- by RCA place- | be Re- by RCA place-
placed Type ment® | placed Type ment®
21ASP4 21XP4B AD |21CUP4 21AVP4B A
21ATP4 21CVP4 21CBP4A  Direct
21ATP4A 21CWP4 21CBP4A A
1ATP4A PA
221":;4/ o PN 21DSP4 Direct
21ATP4B 21CZP4 21DEP4A A
21AUP4 21DAP4
21AUP4A 21DEP4
21AUP4B 21AW4C A |21DEP4A
21AUP4B/ 21DEPaa;  JMDEPMA  Direce
21AUP4A 21DEP4/
21AUP4C 2IAVPAC __ Direct | 21CZP4
21AVP4 21DFP4 21DFP4 Direct
2;%’;{ 21DHP4 21DHP4 Direct
21AVP4A 21DLP4 21DLP4 Direct
21AVP4B ~ 21DMP4 21FAP4 Direct
21AVP4B/ 1AVPLC A
. 21DNP4 21CBP4A _AD
2].AVP4B/ 21”4 21DLP4 Direct
21AUP4B/ 21DSP4 21DSP4 Direct
31‘25522’ 21EAP4 21FDP4 F
21AVPAC  21AVPAC  Direct g;’:“ gm D‘;;“
21AWP4 2AWPIA Ao A
21AWP4A 21AWP4A Direct | 2]1EP4B 21EP4C A
21AYP4 21XP4B A | 21EPsC 21EP4C Direct
21BAP4 21CBP4A Direct | 21 EQPs 21EQP4 Direct
21BCP4 21YP4B AC | 21ESPs 21FAP4 Direct
21BDP4 21AVP4C Direct 21EVP4 21EVP4 Direct
21BNP4 21CBP4A  Direct | 9)Faps 21FAP4 Direct
21BSP4 21AWP4B A | 21/0P4 21FDP4 Direct
21BTP4 21CBP4A A | 21FLPs 21CBP4A  Direct
21CBP4 21FP4 21FP4D AD
21CBP4A e
L eEny,  GICBRMA  Direct |21Fpsc 214D A
210MP4 21FP4D 21FPAD Direet
21CBP4B 21FVP4
21CEP4 21DFP4 Direct | 21FWP4 21FVP4 Direct®
21CEP4A  21DFP4 _ Direct | 21FZP4 .
210MP4 21CBP4A A 21MP4 21MP4 Direct
o - 21WP4
2100P4 2100P4 Direct 21WP4A 21WP4B A

OSee Key to Replacement Information in front of this section.

(T RADIO CORPORATION OF AMERICA

Electronic Components and Devices

Harrison, N. 5.
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Type to

Replace

Type to

Replace

Re-
be Re- by RCA place- | be Re- by RCA place-
placed Type ment® placed Type ment®
21WP4B 21%P4B Direct {23DLP4
23DIpaa  2SENP4 Ch
21Xp4 21XP4B A
21XP4A 23DNP4 23BLP4 Direct
21XP4B 21XP4B Mirect |23DYP4 23ETP4 D*
;%giA 21YP4B A 23DZP4 23EQP4 D?rect.'
23EKP4 23EKP4 Direct®
- 21¥P4B 21YP4B  Direct |93ENP4 23ENP4 _ Direct
| 21ZP4 217P4C AD _ |23EP4 23EP4 Direct
217P4A 3 23E0P4 Direct®
e 21ZP4C A [23EQP4  23EQP4  Direct*
| - 23ETP4 23ETP4 Direct®
- 21ZP4C 21ZP4C Direct észp4
 23AFP4 23YP4 Direct |o3pwpsa  20E0P4  Direct®
23AHP4 23AHP4 Direct (23FBP4 23FBP4 Direct*
- 23ALP4 2300P4 Direct {23FEP4 23ENP4 Direct®
- 23ANP4 23BPL4 Direct |23FJP4 23ETP4 D*
 23ARP4 23ARP4 Direct |23FLP4 23EKP4 Direct*
~ 23ASP4 23ASP4 Direct |23rWP4 23FMP4  Direct®
23ATP4 23BLP4 Direct |23FP4 .
A
~ 23AUP4 2344 Direct 23FP8A 234 i
- 23AVP4 23CP4 C |23GBP4 23°PVP4 Direct*
. 23AWP4 23BJP4 C__ |23GEP4 23FBP4 Direct®
23BDP4 23YP4 Direct |23GP4 23CP4 Direct
23BGP4 238GP4 Direct |23CTP4 23ETP4A Direct*
23BHP4 23HP4 23CP4 Direct
23BJP4 23BJP4 Direct |23JP4 23JP4 Direct
23BKP4 . 23KP4
BLP.
| 23BLP4 23BLP4 Direct 23KP4A 23FP4A c
| 23BNP4 23CP4 Direct | 23MP4
- 23BQP4 23BQP4 Direct | 23¥P4/
. 33mIPa 23WP4A/  ZHBNA Divect
| 23BVP4 23YP4 Direct { 23WP4
- 23WP4A
| 23CBP4 23CBP4 D?rect. 23NP4 23NP4 Direct
| 230GP4 230GP4 Direct 2_3“,4 23YP4 Direct
o 23CP4 Direct | 23UP4 23BQP4 Direct
| 2300P4 2300P4 Direct 23WP4 23FP4A Direct
- 23c7Ps 23AP4___ Direct | ooyps 23YP4 Direet
‘ 23DAP4 23DAP4 Direct
23DBP4 23DBP4 Direct

; BSee Key to Replacement Information in fromt of this section.
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Picture-Tube Replacement Guide

—— -
Type to Replace Re- Type to Replace Re~-
be Re- by RCA place- | be Re- by RCA place-
placed Type ment® | placed Type ment®
g::[[;:/ SG17BJP4 17BJP4 Direct
SG17BP4B 17BP4D Direct
oL N A |SGI7BWP4  17CSP4  Direct
24TP4 SG17(XP4 17DSP4 Direct
24AEP4 24AEP4 Direct |SG17HP4B 17HPAC Direct
24AHP4 24AHP4 Direct |SG17LP4A 17LP4B Direct
24AJP4 24ATP4 D SG170P4A 17QP4B Direct
24ALP4 24AHP4 Direct |SG20CP4D 20DP4D C
24ANP4 24AEP4 A SG20HP4D 20HP4E Direct
24ATP4 24ATP4 Direct |SG21ACP4A  21AMP4B Direct
24AUP4 24AUP4 Direct |SG21AUP4B  21AVP4C Direct
24AVP4 24BEP4 F SG21AWP4 21 AWP4A Direct
24BAP4 24BAP4 Direct |SG21DEP4A  21DEP4A Direct
‘ 24BEP4 24BEP4 Direct | SG21EP4B 21EP4C Direct
L ee . mmme e
! 4D Direct
| 24cPaB 24CP4B Direct |SG2IWP4A  21WP4B Direct
| 3:352,\ SG21XP4A  21XP4B Direct
24DP4A/ 24AEP4 A SG21YP4A 21YP4B Direct
! 24YP4 SG21ZP4B 217ZP4C Direct
| 24QP4 24CP4B AD SG24AEP4 24AEP4 Direct
24TP4 SG24CP4A 24CP4B Direct
_ gmi" 24CP4B A |SG27RP4 _ 27RP4A Direct
| 24XP4 24CP4B AD
1 24YP4 24AEPS A COLOR PICTURE TUBES
| 24ZP4 24AEP4 Direct | 15GP22 15GP22 Direct
j 27EP4 2TRP4A AD_|19EYP22 9EYP22  Direct
1 27GP4 27RP4A AD 21AXP22
| 27MP4 27MP4 Direct | 9] AXP22A 21AXP22A Beset
| 27NP4 27RP4A A 21AXP22A/
27RP4 21AXP22
RP4A A 1 t | 21CYP22 9
2(7;10:‘?4,\ fgnrl;:,\ 3;:; 2ICTPoze  2ICIP22A Direct
SG129KP4A  12KP4A Direct |21FBP22  21FBP22  Direct
‘ SGI4CP4A _ 14CP4B Direct | 21FBP22A  21FBP22A  Direct
; SG14WP4 14WP4 Direct 21FJP22 21FJP22 Direct
| SG16KP4A 16RP4B Direct 21FJP22A 21FJP22A Direct
glfgggg __21FJP22  Direct

PSee Key to Replacement Information in front of this section.
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Re- Type to

Type to Replace Replace Re-
be Re- by RCA place- | be Re- by RCA place-
placed Type ment® placed Type ment®
JAPO 25APR2A Direct [50rp20, 258224 Direct
22, 25BP22A  Direct 25GP128  25AP22A  Direct
25CP22 25AP22A Direct

DSee Key to Replacement Information in front of this section.
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FEATURES OF FLUORESCENT SCREENS

The fluorescent screens of the cathode-ray tubes coveredin
this Section are identified according to phosphor number,
e.g., P1, P2, P4, P5, PT, etc.

Phosphor P1 produces a brilliant spot having yellowish-green
fluorescence and medium persistence. Types havingthis phosphor
are particularly useful for general oscillographic applications
inwhich recurrent-wave phenomena are to be observed visually,

Phosphor P2 is a medium-persistence screen which exhibits
yellowish-green fluorescence and phosphorescence. The
phosphorescence may persist for over a minute under condi-
tions of adequate excitation and low-ambient light. Types
utilizing this phosphor are particularly useful for observing
either low- or medium-speed non-recurring phenomena.

Phosphor P4 is a highly efficient screen having white fluo-
rescence and medium-short persistence. Types having this
phosphor are of particular interest for television picture
tubes.

Phosphor P5 produces a highly actinic spot having blue
fluorescence and medium-short persistence. Types having this
phosphor are especially useful in photographic applications
involving film moving at very high speeds,

Phosphor P7 is a very long-persistence, cascade (two-layer)
screen. During excitation by the electron beam, this phosphor
produces a purplish-blue fluorescence. After excitation, the
screen exhibits a yel lowish-green phosphorescence which persists
for several minutes. Types having this phosphorare particularly
useful where either extremely low-speed recurrent phenomena or
medium-speed non-recurrent phenomena are to be observed.

Phosphor P11 produces a brilliant actinic spotof blue fluo-
rescence and medium-short persistence to permit its use in all
photographic applications except those in which film moves
at high speed. P11 screens, because of their unusually high
brightness characteristic, may also be used for visual
observation of phenomena.

Phosphor P12 is a long-persistence phosphor which exhibits
both yellowish-orange fluorescence and phosphorescence, Types
utilizing this phosphor are particularly useful for observing
low- and medium-speed recurring phenomena.

Phosphor P14 isalong-persistence cascade (two-layer) screen.
During excitation by the electron beam, this phosphor exhibits
purplish-blue fluorescence. After excitation, it exhibits
a yellowish-orange phosphorescence which persists fora little
over a minute. Types utilizing this phosphorare particularly
useful for observingeither low- and medium-speed non-recurring
phenomena or high-speed recurring phenomena.

11-58 ELECTRON TUBE DIVISION SCREEN
2ADIO CO OF AMERICA, NEW JERSEY FEATURES




FEATURES OF FLUORESCENT SCREENS

Phosphor P15 has radiation in the visible green region and in
the invisible near-ultraviolet region. The ultraviolet
radiation has short persistence which is appreciably shorter
than that of the visible radiation. This phosphor finds
application in flying-spot cathode-ray tubes.

Phosphor P16 has violet aswell as near-ultroviolet fluorescence
and phosphorescence with very short persistence. This phosphor
has a stable, exponential decay characteristic andis particu-
larly useful for the high-speed scanning requirements of a
flying-spot video-signal generator.

Phosphor P20 has high luminous efficiency, yellow-green fluo-
rescence and medium-short persistence. The screen may be used
in applications requiring relatively short persistence and
good visual efficiency.

Phosphor P22 is the designation for three separate phosphors
used in combination in a color picture tube. The separate
phosphors are blue, green, and red, respectively. The per-
sistence of the group phosphorescence is classified as medium.

Phosphor P24 is a short-persistence phosphor with green fluo-
rescence and phosphorescence. Its spectral-energy emission
characteristic has sufficient range to provide useable energy
over the visible spectrum required for generating color signals
from color tranaparencies.

11-58 ELECTRON TUBE DIVISION SCREEN
RADIO €O OF AMERICA, L NEW JERSEY FEATURES
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PERSISTENCE CHARACTERISTIC
OF PHOSPHOR P!
e
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PERSISTENCE CHARACTERISTIC

OF PHOSPHOR P4
SULFIDE TYPE

FOR KINESCOPES

The persistence of the phosphorescence is such that
its brightness does not exceed 7 per cent of the peak
value in 33 milliseconds after excitation is removed.

FOR OSCILLOGRAPH TUBES

The persistence characteristics of the phosphores~
cence are the same as those shown for the P11 phes~
phor,

—
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PERSISTENCE CHARACTERISTIC
OF PHOSPOR Nt 4
SILICATE~-SULFIDE TYPE

The persistence of the phosphorescence is such that
its brightness does not exceed 7 per cent of the peak
value in 33 milliseconds after excitation is removed.
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SPECTRAL:ENERGY EMISSION CHARACTERISTIGC

OF PHOSPHOR P4
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FLRalol LiIVOLL WITARAVIERNIG T INW

OF PHOSPOR P4
SILICATE TYPE

The persistence of the phosphorescence is such that
its brightness does not exceed 7 per cent of the peak
value in 33 milliseconds after excitation is removed.
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR N25
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PERSISTENCE CHARACTERISTIC
OF PHOSPHOR N2 5
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