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This Handbook of data on RGA 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. 
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RGA TUBE 
HANDBOOK 
HB-3 

GENERAL 

SECTION 

The information in this Section, in general, 

applies to alt classes of RCA tubes. It in-

cludes such material as the Table of Con-

tents for all Sections; Index of Tube Types 

arranged in numerical-alphabetical-

numericalsequence; 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 
GommercialEngineering, Tube Division, 
Radio Corporation of America, Harrison, N. J. 

2-57 SEPARATOR 
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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-
numerioal 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 in.~icated. Date appearing on sheet is 
identifiedbymonthandyear only (e. g., 4-71). 

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 I to 4, 4-71 

"~ t~dex of Types i to L4, 4-71 
Rating Systems for Electron Devices, 4-59 
Tube Ratings I to 8, 6-43 
Types of Cathodes I to 4, 6-43 
Conversion Factors, 4-56 
Outl ines— Glass Tubes: 

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

Types (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, Outlines 3, 5-55 
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GENERAL SECTION (Cont'd) 

Outl ines— Glass Tubes: 
Acorn Types (On back of Outlines 3) 
Miniature— Miniature 7-Pin Base Types, Out-

lines 4, 10-66 
Noval 9-Pin Base Types (On back 

of Outlines 4) 
Duodecar — 12-Pin Base Types with T9 Bulbs, 

Outlines 4B, 4-64~ 
12-Pin Base Types with T12 Bulb 

(On back of Outlines 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,(v 

Outlines 6, 5-55 
Octal Base Types with ST Bulbs 

(On back of Outlines 6) 
Lock-In — Lock In 8-Pin Base Types, Outlines 

7, 5-55 
Small 4-, 5-, 6-, and 7-Pin Base Types 

(On back of Outlines 7) 
Small 4-, 5-, and 6-Pin & Medium 7-Pin Base 

Types, Outlines 8, 5-55 

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

Bases• 
1-Terminal Types (Caps), Caps 1 & 2, 4-57 

3, 5-54~ 
Caps (1-Terminal Types), 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, Bases 8 & 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 

Electronic TABLE OF 
Components CONTENTS 1 
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Bases: 
8-Pin Types, Bases 14 & 14A, 3-61 

15, 10-57 
16 & 16A, 7-58 
17 & 17A, 10-57 

9-Pin Types, Bases 18 & 18 A, 7-61 
18 B, 2-65 

~ 11-Pin Types, Bases 18 C, 7-61 
19, 7-55 
19A, 6-56 
196, 3-62 
20, 7-55 

12-Pin Types, Bases 20pA, 1-63 
20gA, 3-62 

~-~, 20A, 4- 58 
21, 9-58 

13-Lead Types, Bases 21pA, 10-60 
14-Pin Types, Bases 21A, 9-58 

22, 7-55 
20-Pin Types, Bases 23, 4-56 
25-Pin Types, Bases 23A, 4-66 
29-Pin Types, Bases 24, 4-56 
35-Pin Types, Bases 25, 8-57 

CATHODE-RAY TUBE, STORAGE TUBE, 

& MONOSCOPE SECTION 

Separator "CATHODE-RAY TUBE, STORAGE TUBE, & 
MONOSCOPE SECTION", 2-57 

RCA Picture Tube Guide I to 4, I-68 

Cathode-Ray Tube, Storage Tube, & Monoscope 
Classification Chart 1 to 3, 5-69 

RCA Picture Tube Interchangeability Guide 1 to 6, 8.70 
Features of Fluorescent Screens, I I-58 
Spectral-Energy Emission and Persistence 

Characteristic of: 
Phosphor P1, 92CM-537281 & 92CM-538082 

P2, 92CM-7312 & 92CM-7321 
P4 — Sulfide Type, 92CM-7316 

Silicate-Sulfide Type,92CM-7458 
Silicate Type, 92CM-7335 

No. S, 92CM-555982 & 92CM-7266 
P7, 92CM-7336 & 92CM-701584 

Bui ldup Characteristics of Phosphor P7,92CM-701983 
Persistence Characteristics of Phosphor P7, 

92CL-680485 

GENERAL SECTION (Cont'd) 

~ Persistence Characteristic, shown on back of 
Spectral-Energy Emission Curve. 
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CATHODE-RAY TUBE, STORAGE TUBE, 
& MONOSCOPE SECTION (Cont'd) 

Spectral-Energy Emission and Persistence•
Characteristics) of: 

Phosphor No 11, 92CM-6749 & 92CM-68006 R2 
P12, 92CM-7317 & 92CM-7318 Al 
P14, 92CM-7675 & 92CM-732681 
P15, 92CM-691581 & 92CM-854081 
P16, 92CM-756381 & 92CM-756481 
P20, 4-66 

Group Phosphor P22, 10-60 
P22, All-Sulfide Type, 5-61 
P22, Rare-Earth (Red) Sulfide 

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

Sulfide (131ue & Green) Type, 
4-67 

Phosphor P24, 92CM-8204A1 & 92CM-8205A2 

Picture-Tube Dimensional Outl ines, CRT 
Outl ines I, 4-65 

Dimensional Outl ines: 
Bulb J67-1/2A, CRT Outlines 1 (back) 

1/2 B, CRT Outlines lA, 4-65 
J109-1/2 A/C, CAT Outlines lA (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 
F/G, CRT Outlines 9, 10-65 

J149 A, CRT Outlines 9 (back) 
B, CRT Outlines 11, 10-65 
C, CRT Outlines 11 (back) 
F, CAT 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, CAT 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 

Persistence Characteristic, shown on back of 
Spectral-Energy Emission Curve. 
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CATHODE-RAY TUBE STOR GE TUB , 
& 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) 
H1, CRT Outlines 25, 8-64 
J, CRT Outlines 25 (back) 
K, CRT Outlines 26, 4-65 
L, CRT Outlines 26 (back) 
M, CRT Outlines 26A, 10-66 

J192 A/B, CRT Outlines 26A (back) 
CjD, CRT Outlines 27, 8-64 

J214-1/2 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-739181 

G-116, CE-789681 (back) 
G-126, CE-914581 

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 "PHOTOSENSITIVEDEVICE SECTION", 2-57 

RCA Photosensitive Device Guide I & 2, 7-67 

Definitions of Photosensitive-Device Terms, I I-58 

Phototube Sensitivity and Sensitivity 
Measurements,,9-50 

Spectral Characteristic of: 

Human Eye & of Tungsten Lamp at Color 
Temperature of 2870°K, 92CM-643581 

~~u u 
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PHOTOSENSITIVE DEVICE SECTION (Cont'd) 

Spectral Characteristic of: 
Phototube having S-1 Response, 92CM-605686 

S-3 Response, 92CM-6057 R6 (On 
back of curve 92CM-605686) 

S-4 Response, 92C7N-615289 
S-5 Response, 92CM-681482 
S-8 Response, 92(]41-659283 (On 

back of curve 92CM-681482) 
Photosensitive Device having S-9 Response, 

92x1- 7 27 482 
S-10 Response, 92CM-782182 (On 

back of curve 92CM-727482) 
S-11 Response, 7-63 
5-12 Response (On back of Response 

5-11) 
Tentative Spectral-Sensitivity Characteristic 

of: 
Phototube having S-13 Response,92CM-903781 
Photojunction Cell having 5-14 Response, 92CM-9647 

(On back of curve 92CM-903781) 
Photoconductive Cell having S-15 Response, 

92CM-920681 
S-17 Response 92CM-947781 (On back of curve 

92CM-920681) 
Spectral-Sensitivity Characteristic of Photo-

sensitive Device having S-IS Response, I-62 

Tentative Spectral-Sensitivity Characteristic 
of: 
Phototube having S-19 Response, 92CM-9582 

5-20 Response, 92CM-9779 (On 
back of curve 92CM-9582) 

Photosensitive Device having S-21 Response, 
92aN-9980 

Spectral Characteristic of 2870° K Light 
Source and Spectral Characteristic of 
Light from 2870° K Source afterPassing 
Through Indicated: 
Blue Filter, 92CM-7811 
Red-Infrared Filter, 92Qv1-7838 

(On back of curve 92CM-7811) 
Infrared Filter, 92Qv1-9454 
Red Filter, 92CM-98R3(On back of curve 92CM-9454) 

Spectral ,Energy Distribution: 
Blue Filter, 92CM-i1081R1, 9-67 

Frequency-Response Characteristics of Gas 

Spectral Response• 
Phototube s, 92CM-6864 

RCA Type lI, 92CM-11619, 12-68 
RCAType IV, 92CM-2586 (On back of curve 92CM-11619) 

LJ U~~ 
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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. 

.--~ THYRATRON, IGNlTRON, & 
GLOW-DISCHARGE TUBE SECTION 

Separator "THYRATRON IGNITRON, & GLOW-
DISC~iARGE TUBE SECTION", 2-57 

RCA Thy ratron, Glow-Discharge, Ignitron, & 

,.~, Vacuum-Gauge Tube Guide I & 2, 7-67 

Grid-Control led 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--Partl",2-57 

Appl ication Guide for RCA Receiving Tubes: 
Application Guide 1 to 6, 11-70 

RCA Receiving Tube Types: 
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 #or RCA Receiving 
Tubes , 4- 71 

Diode Considerations, 12-47 
Diode Considerations, Diode Circuits, 12-47 

~" Resistance-Coupled Ampl ifiers I to 8, 5-65 

Grid-No.2 Input Rating Chart, I-55 
Heater Warm-Up Time Measurement, 3-55 
Diode Nomograph, 7-61 

For types in Receiving Tube Section —Part I Type OZ4 
-^~ up through Type 6MU8J, see types with letter `R" in 

"Section " column of INDEX OF TYPES starting on back 
of sheetlNDEX OF TYPES 1. 

~~~ 
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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 6S4A 
and beyondJ, see types with letter `R " in "Section "column 
of INDEX OF TYPES starting on sheet INDEX OFTYPES 7. 

RECEIVING-TYPE INDUSTRIAL TUBE SECTION 

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

RCA Industrial Receiving-Type Tube Application 
Guide I to 4, 8-69 

Prototypes vs RCA "Premium" or Special Types 
(On back of appl ication Guide for RCA 
Receiving-Type Industrial Tube, Guide 4) 

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

For types in Receiving-Type Industrial Tube J'ection, 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 I to 4, 7-67 
RCA Transmitting-Tube Types, Limited Listingq `—~ 

I to 8, I I -69 
RCA Transmitting Tube Operating Considerations 

I to 13, 2-65 
Transmitting Tube Ratings vs Operating 

Frequency I & 2, 9-63 
Circuits for Hot-Cathode Mercury-Vapor &Gas 

Rectifier Tubes I & 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. 

u 
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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 to 9, 

10-71 
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 

~~U u 
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Index of Types 

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. 

~ See sheet titled RCA RECE/V/NG TUBE TYPES —
Supplementary Listing at beginning of Receiving Tube 
Section. 

~ See sheet titled RCA RECE/V/NG TUBE DATA —
Types Not Recommended for New Equipment Design 
at beginning of Receiving Tube Section. 

.-. 
See sheet titled RCA TRANSM/TT/NG-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 (e. g-, 4-71 J. 

LJ U~U LJ 
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Index of Types 
OA2 to 2AF46/2DZ4 

For key to symbols, see sheet Index of Types 1 

Type .~c Sheet Type 
Loc Sheet 

& Date g~' &Date 
OA2 . . . . F Data 1, 11-54 1K3A R Suppl. Listing, ~..~' 

F Data 2, 12-47 1K3A/ 4-71•
OA3 . . . . F Data, 4-56 1J3  R Suppl. Listing, 

F CircuitsCE$963 q-71• 
OA3A . . . F Data 1 & 2,10-63 1 Lq , ,  D Tent. Data, 6-42 
OA4G . . . F Tent. Data, 4-38 1 L6  R Data Chart, 
062 . . . . F Data, 1-55 2-70°
OC2 . . . . F Tent. Data, 7-58 1 N5GT  R Data Chart, ~ 
OC3 . . . . F Data, 4-56 2-70°
OC3A . . . F Data, 10-63 1 P21 . •  P Data 1 to7, 8-69 
OD3 . . . . F On back of OC3 1P22 • . . , p Data 1, 10-63 

sheet P Outline 
Data, 10-63 CE-6264R7 
Data Chart, 2-70° P Data 3, 10-63 

P Curve 
92CS-9680 

1P28 . . . • P Data 1 to 5, 
4-66 

P Data, 4-66 
P Data 1 &2, 3-61 
P Data 1&2, 3-61 
P Data, 8-47 
P On iP39 sheet 
P Data, 2-57 
P Curve 92CM-

5217 R 3 
1 P42 • . • • P Data 1 &2, 8-60 

R Data Chart, 
2-70°

1S4   R Data Chart, 
2-70~ 

~~ 

003A . . . F 
OZ4 . . . . R 
DZ4A . . . R Data, 3-61 
1A3 . . . . Ft Data Chart, 2-70° 
1A5GT . . R Data Chart, 2-70° 
1AD2 . . . R Data, 6-66 
163GT . . See 1G3GT/ 

163GT 
16C2 . . . R Suppl. Listing, 

4-71 ~ 
16C2A . . R Suppl. Listing, 

4-71~ 
18Y2A . . R Suppl. Listing, 

4-71 ~ 
1 C21 . . . F Tent. Data,12-42 
1EP1 . . . C Tent. Data 1 & 2, 

6-56 
C Curve 92CM$938 
C Curve 92CM-

8975R1 
1 EP2 . . . C Data &Curve 

92CM-9189 
1EP11 . . C Data &Curve 

92CM-9188 
1G3GT/ 
1B3GT. . R 

1G3GTA..R 

Data 1&2, 7-65 

Suppl. Listing, 
4-71 ~ 

iG3GTA/ 
1G3GT. . .R Suppl. Listing 

4-71 ~ 
1 K3/1 J3 . . R Data 1 &2,3-64 

1P28A 
1P29... . 
1P37... . 
1P39.. . 
1P40.. . . 
1 P41 . . . 

1R5 . . .. 

1S5   R Data Chart, 
2-70~ 

1T4   R Data Chart, 
2-70 ° 

1 U4   R Data Chart, 
2-70°

1 U5   R Data Chart, 
2-70 ° 

1 V2   R Data, 8-57 
1X26  R Data, 1-62 

Use 1X26/1X2A 
2A3   R Data Chart, 

2-70°
2AF46/ 
2DZ4  R Suppl. Listing, 

4-71 ~ 

`. 
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Index of Types 
2AH2 to 3B2 

For key to symbols, see sheet /ndex of Types 1 

~~ 

~"~ 

0 
Type o~~o Sheet 

`~e &Date 
2AH2. . . R Data, 1-63 
2AP 1 A . . C Data 1 &2, 7-45 
2AS2 • . . R Data, 3-64 
2AS2A . . R Suppl. Listing, 

4-71 ~ 
2AV2 . . . R Data, 9.65 
2BJ2 . . . . R Data, 9-65 
26N4A . . R Suppl. Listing, 

4-71 ~ 
26P1 . . . C Data, 9-50 

C Circuit 
CE-6777R1 

C Curve 92CM-
6748R 1 

26P11 . . C Data, 9-50 
2BU2 . . . R Data 1&2, 11-70 

Use 26U2/2AH2 
2C39A T Data Chart, 

11-69 ' 
2C39WA . T Data Chart, 

11-69 * 
2C40~ . . T Data Chart, 

1 1-69 * 
2C43 . . . T Data Chart, 

1 1-69 
2CN3A . . R Data, 11-70 
2CW4 . . . R On 2CN3A sheet 
2CY5 . . . R On 2CN3A sheet 
2D21 . . . F Data, 6-48 

F Curve 
CE-653472 

F Curve 92CM-
6531R1 

2DS4 . . . R On back of 
2CN3A sheet 

2DV4 . . . R On back of 
2CN3A sheet 

2E24 . . . T Data Chart, 
11-&9 * 

2E26 . . . T Data Chart, 
11-69' 

2EG4 . . . R Suppl. Listing, 
4-71 ~ 

2EN5 . . . R Data Chart, 
2-70°

2ER5 . . . R Data, 12-65 

Type tioc Sheet 
y0a 

&Date 

2F21 . . . C Tent. Data, 
6-46 

C Outline &Notes 
CE-6653 

2F H5 . . . R On 2ER5 sheet 
2FS5 . . . R On 2ER5 sheet 
2GK5 . . . R On 2ER5 sheet 

Use 2GK5/2F05A 
2GU5 . . . R On back of 

2ER5 sheet 
2H05 . . . R Suppl. Listing, 

4-71 ~ 
2K26 . . . T Tent. Data 1 &2, 

11.48 
T Outline &Notes 

CE -6986 V B 
T Coupling 

Arrangement 
CE7008V6 

T Curve CE-70037 
2X2A . . . T Data, 9-55 
3A2 . . . . R Data Chart, 

2-70°
3A3A• R Data, 6-66 

Use 3A3B 
3A3C . . . R Suppl. Listing, 

4-71 ~ 
3A4 . . . . D Data, 12-44 

D Curve 92C-6370 
3A5 . . . . D Tent. Data, 

6-42 
D Curve 

92C-6376 
3AF4A• . R Data, 6-64 

Use 3AF4A/ 
3DZ4 

3AL5 . . . R On 3AF4A sheet 
3AP1A C Data, 6-46 
3AOP1 . . C Data, 10-60 
3AT2 . . . R Data, 6-64 
3AT2B . . Ft Suppl. Listing, 

4-71 ~ 
3AU6. . . R Data, 11-70 
3AU6. . . R On 3AU6 sheet 
3AW2A. R Suppl.Listing,4-71~ 
362• . . . R Data Chart. 2-70°
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Index of Types 
3828 to 3JP1 

For key to symho/s, see sheet Index of Types 1 

Type 
~ ~oc 

Sheet 
& Date 

3828 . . . T Tent. Data 1&2, 
2-52 

36A6 . . . R On 3AU6 sheet 
3BC5/ 
3CE5 . . . R Suppl. Listing, 

4.71 ~ 
36N2A . . R Suppl. Listing, 

471 ~ 
3BN4A . . R On 3AU6 sheet 
36N6 . . . R On back of 

3AU6 sheet 
38P1A . . C Data 1&2, 7-45 

C Curve 92CM-
6412R1 

36U8/ 
3GS8. . . R On back of 

3AU6 sheet 
36W2 . . . R Data 1&2,11-70 

36W2/ 
3BS2A/ 
36T2 . . R Suppl. Listing, 

4-71 ~ 
36Y6. . . . . . R Data, 11-70 

3626 . . . R On 36Y6 sheet 
3C23 . . . F Data, 4-56 

F CurveCE-6703T2 
3C33 . . . 7 Data Chart, 

i1-69' 
3C45 ... See6130/3C45 
3CA3 . . . R Suppl. Listing, 

471 ~ 

3C66/ 
3CF6 . . . R On 36Y6 sheet 

3CN3A R Data, 9-68 
3CN36 . . R Suppl. Data, 

4-71~ 
3CS6 . . . R Data, 9-68 
3CU3A . . R Data 1&2, 11.70 
3CX3 . . . R Suppl. Listing, 

4-71 ~ 
3CY5 . . . R Data, 9-68 
3CZ3~ . . R Data, 9-68 
3D22A . . F Data 1 to 3,7-55 

F CurveCE-6483T3 
F Curves 

CE -6865T 1-
6830T 

Type ~Loc Sheet 
& Date 

3D63 . . . R Data 1&2, 11-70 
3D B 3/ 
3CY3. . . R Suppl. Listing, 

4-71 ~ 
3DC3 . . . R Suppl. Listing, 

4-71 ~ 
3DF3 . . . R Data 1&2, 11-70 
3DG3 • • • R Data 1&3, 5-81 
3DJ3 . . . R Data 1&2, 11-70 
3DK6. . . R Data, 2.64 
3DT6A . . R On 3DK6 sheet 
3DZ4 . . . R On back of 3DK6 

sheet 
Use 3AF4A/ 

3DZ4 

3E29 . . . T Data Chart, 
11-69 " 

3EA5• . . R On back of 
3DK6 sheet 

3EH7• . . R On back of 
3DK6 sheet 
Use 3EH7/ 
XF 183 

3EJ7 . . . R Data,2-64 
Use 3EJ7/ 
XF 184 

3E R 5, 
3FH5 . . . R On 3EJ7 sheet 
3FS5, 
3G K5 . . R On back of 

3EJ7 sheet 
3GS8• . . R Data, 10-66 

Use 36U8/ 
3GS8 

3HM5/ 
3HA5 . . R On 3GS8 sheet 

3HO5 . . . R Suppl. Listing, 
4-71 ~ 

3HS8 . . . R On 3GS8 sheet 
3JC6' . . . R On back of 

3GS8 sheet 

'`.i' 

`i 

3JC6A, 
3JD6~ . . R On back of 

3GS8 sheet 
3JP 1 . . . . C Data 1 &2, 8-51 ~. 

C Curve 92CM-
7671 
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Index of Types 
3JP7 to 4ES8 

For key to symbols, see sheet /ndex of Types 1 

TYPe ~.oc Sheet 
&Date 

3JP7 C Data, 8-51 
3KP1  C Data1&2,4-56 

C Curve 92CM-
7191R2 

C Curve 92CM-
^~ 6658R 2 

3KP4•  C Data, 11-58 
3KP7  C On 3KP4 sheet 
3KP11  C On 3KP4 sheet 
3KP16• C On back of 

3KP4 sheet 
3KT6  R On back of 3GS8 

sheet 
304  R Data Chart, 

2-70°
305GT  R Data Chart, 

2-70°
3RP1  C Data, 9-55 
3RP1A  C Tent. Data 

1&2, 7-55 
C Curve 92CM-

7143R1 
3S4  R Data Chart, 

2-70° 
3V4   R Data Chart,2-70° 
3WP1   C Tent. Data 

1 &2, 4-57 
C Circuit CE-9131 
C Curve 

92CM-9158 
3WP2•   C Data, 4-57 
3WP11   C . pn 3WP2 sheet 
3X3000F 1 See 8239/ 

3X3000F1 
4-65A   See 8155/ 

4-65A 
.-~ 4-125A/ 

4D21 . . . T Data Chart, 
11-69* 

4250A/ 
5D22 . . . T Data Chart, 

11-69* 
4-400A . . T Data, 9-62 

See also 
8438/4-400A 

4-1000A . . T See 8166/ 
4-1000A 

Type ~.oc Sheet 
&Date 

4AU6. . . R Data, 5-62 
4AV6 . . . R On 4AU6 sheet 
46C5• . . R On 4AU6 sheet 
46C8 . . . R On back of 

4AU6 sheet 
4BL8~ . . R On back of 

4AU6 sheet 
Use 46 L8/ 
XCF80 

4BN6 . . . R On back of 
4AU6 sheet 

4607A R Data, 5-62 
46S8 . . . R On 4607A sheet 
4BU8• . . R On 4807A sheet 

Use 4BU8/ 
4GS8 

4626 . . . R On back of 
4607A sheet 

4627 . . . R On back of 
4607A sheet 

4CB6 . . . R On back of 
4607A sheet 

4CS6 . . . R Data,3-64 
4CX250F See 7204/ 

4CX250F 
4CX1000A See 8168/ 

4C X 1000A 
4CX5000A R See 8170/ 

4CX5000A 
4CY5• . . R On 4CS6 sheet 
4D21 . . . . See 4-125A/4D21 

4DE6 . . . R On 4CS6 sheet 
4DK6 . . . R On back of 

4CS6 sheet 
4DT6A . . R On back of 

4CS6 sheet 
4E27A/ 
5-1256 T Data Chart, 

11-69 * 
4EH7• . . R Data, 3-64 

Use 4EH7/ 
LF183 

4EJ7• . . . R On 4EH7 sheet 
Use 4EJ7/ 
LF184 

4ES8• . . R On 4EH7 sheet 
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Index of Types 
4ES8 to SHZ6 

For key to symbols, see sheet Index of Types 1 

c 
Type ~•° Sheet 

5~ &Date 
4ES8 ... Use 4ES8/ 

XCC789 
4EW6 R On back of 

4EH7 sheet 
4GK5 . . . R Suppl. Listing, 

471 ~ 
4GM6 . . . R On back of 

4EH7 sheet 
4HM6 . . . R Data, 8-63 
4HO5 . . . R Suppl. Listing, 

4-71 ~ 
4HS8 . . . R Data, 3-64 
4JC6• . . . R Data, 10-66 
4JC6A . . R On 4JC6 sheet 
4JD6 . . . R On 4JC6 sheet 
4JH6 . . . R Suppl. Listing, 

4-71 ~ 
4KE8 . . . R On 4JC6 sheet 
4KT6 . . . R On 4JC6 sheet 
4X150D See7035/4X150D 

4X500A T Data Chart, 
11-69" 

5-1256 . . See 4E27A/ 
5-1256 

5ABP1 . . C Tent. Data 
1 &2, 6-53 

C Outline CE-7842 
C Curve 92CM-7910 

5ABP4 C Data, 11-55 
5ABP7• C On 5ABP4 sheet 
5ABP11 C On 5ABP4 sheet 
5ADP1 . . C Tent. Data 

1&2, 12-56 
C Curve 92CM-

9099 
C Curve92CM-

6820R1 
5AM8 . . . R On back of 

4JC6 sheet 
5AN8 . . . R On back of 4JC6 

sheet 
5AO5 . . . R On back of 

4JC6 sheet 
5AS4A.. . R Tent. Data,4-57 
5AS8 . . . R Data, 7-61 
5AT8 . . . R On 5AS8 sheet 

Type ~.oc Sheet 
y~' &Date 

5AUP24 C Data1&2,9-58 
C Curve 92CM-

8343R1 
5AV8 . . . R Data, 7-61 
5AZ4 . . . R Data Chart,2-70°
5AZP4 . . Data 1 to 6,2-69 

568 . . . . R Tent. Data `~ 
1 &2, 9-58 

5BC3A . . R Data 1 to 4, 465 

5BE8 . . R Data Chart,2-70° 
56K7A R Data, 2-59 
58P1A . . C Data 1, 7-45 
56O7A . . R On 56K7A sheet 
5BR8 . . . R On 58K7A sheet 

~ 

Use 5BR8/5F V8 
5BT8 . . . R Data Chart, 2-70°
56W8 . . . R Data, 7-61 
5C21 . .. SeeC6J/5C21 
5CG8 . . . R Data, 7-61 
5CL8A . . R On 5CG8 sheet 
5CM8•  . . R On 5CG8 sheet 
5CP1 A . . C Data 1 &2, 10-51 

C Outline 
CE-6408R4 

C Curve 92CM-6821 
5CP11A C Tent. Data,4-47 

5CO8 . . . R On back of 
5CG8 sheet 

5CZ5 . . . R On back of 
5CG8 sheet 

5D22 . . . See 4-250A/5D22 ~ 
5DJ4 . . . R Data Chart, 2-70~ 
5EA8 . . . R Data,S-62 
5EU8 . . . R On 5EA8 sheet 
5EW6 . . . R On 5EA8 sheet 
5FG7 . . . R On back of 

5EA8 sheet 
5FP4A . . C Data 1 &2, 8-63 ~'' 
5FP7A . . C Data, 8-51 
5FV8 . . . R On back of 

5EA8 sheet 
5G H8A . . R Data, 9-68 
5GM6 . . . R On 5G H8A sheet 
5GX6 . . . R On 5G H8A sheet ~ 
5HZ6 . . . R On back of 5G H8A 

sheet 
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Index of Types 
SJ6 to 6AN4 

For key to symbols, see sheet Index of Types 1 
Type ti.°c Sheet Type ~~oc Sheet 

~' ~ &Date 5m°  &Date 
5J6   R On back of 6A8 . . . . R Data Chart,2-70° 

5G H8A sheet 6A64 . . . R Data, 5-52 
5KE8   R On back of See also 

5G H8A sheet 6664/6A64 
5M08   R On back of 6AC7 . . . R Data Chart, 2-70°

^...~ 5G H8A sheet 6AD10 . . Suppl. Listing, 
5R4GY6 D Data 1 to 4, 7-61 4-71' 
5T8   R Data,4-56 6AF3 . . . R Data, 10-59 
5U4G   R Data Chart,2-70° 6AF4 . . . R Data, 11-54 
5U4G6   R Data 1 to 3,7-61 6AF4A . . R Data, 5-61 

5U8   R Data, 3-55 R Curve 92CM- 7756 
5UP1   C Tent. Data, R Curve 92CM-

~ 12-46 7759R 1 
C Circuit Use 6AF4A/6DZ4 

CE-6819 6AF6G . . R Data, 12-44 
C Curve 92CM- 6AF 11 . . R Data, 5-65 

6808 6AG5 . . . R Data, 1-55 
C Curve 92CM- R Curve 92CM-

6810 6399R2 
5UP7   C Data, 9-65 6AG7 . . . R Data 1&2, 11-52 
5UP11   C On 5UP7 sheet R Curves 
5UP31   C On 5UP7 sheet CE-6035T7 & 
5V3A   R Data, 7-61 CE-6036T1 

Use 5V3A/ 6AH4GT R Data Chart, 2-70°
5AU4 6AH6 . . . R Data Chart, 2-70°

5V4GA   R Tent. Data,7~8 6AK5 . . . R Data, 9-55 
R Outline R Curve 92CM-6504 

CE-9549R1 & Use 6AK5/EF95 
Curve 92CS- 6AK6 . . , p Tent. Data 10-43 
6110R1 p Curve92C-6449 ~ 5V6GT   R Data, 7-58 

1 &2, 2-49 
5X8 . . . . R Data, 3-55 6A L5 . . . R Data, 5-54 

5Y3GT . . R Data 1&2,7-61 R Curve 92CM-6561 

5Y4GA . . R Data Chart,2-70° 
See also 

5Y4GT 
6663/6AL5 

~^~ R Data Chart,2-70° 6AL7GT . R Data Chart,2-70° 
5Z3 . . . . R Data Chart,2-70° 6AL11 . . R Data 1, 10-66 
5Z4 . . . . R Data Chart,2-70° R Data 2&3, 8-64 
5ZP16 . . C Data 1 &2, 7-58 6AM4 . . . R Data Chart, 2-70° 

C Outline &Notes 6AM8A R Data 1,10-59 
CE-7574R2 R Curve 92CS-

.... C Curve 92CM- 8504R 1 
7576R 1 R Curve 92CM-

6A7 . . . . R Data Chart, 10244 
2-70°  6AiV4 . . . R Tent. Data, g57 

5WP11 . . C Tent. Data 6AL3• . . R Data, 3-62 
Use 6AL3/EY88 
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Index of Types 
6AN8A to 6BE3 

For key to symbols, see sheet /ndex of Types 1 

Type 
ioc 

Sheet 
c~' &Date 

6AN8A . . R Data 1 to 3,1-61 
6AQ5A . . R Data 1 &2,11-58 

See also 
6669/6AQ5A 

6AQ6 . . . R Data Chart,2-70°
6AG7GT R Data Chart,2-70° 
6AR5 . . . R Data Chart, 2-70° 
6AR11 . . R Data 1&2, 1-63 
6AS5 . . . R Data Chart, 2-70° 
6AS6 . . . D Tent. Data, 2-50 

D Curve 92CM-
7401;-7408 

D Curve 92CM-
7404R1 

6AS7G . . D Data, 5-55 
D Curve 92CM-

6618 
6AS8 . . . R Tent. Data, 534 

R Curve 92CM-
8206 

6AS11 . . R Data1&2, 1-63 
6AT6 . . . R Data, 9-55 

R Curve 92CM-
6610 

6AT8A . . R Data, 8-60 
6AU4GTA R Data, 8-59 
6AU5GT R Data 1, 11 4 

R Curve92CM-
7355 

6AU6A . . R Data 1 to 4,10-60 
6AU8A R Data 1 to 3, 1-62 
6AV5GA R Data Chart,2-70'-' 
6AV6 . . . R Data,8-59 
6AV11 . . R Suppl. Listing, 

4-71 ~ 
6AW8A R Data 1 to 4,1-62 
6AX3 . . . R Data, 5-62 
6AX4GT6 R Data, 3-61 
6AX5GT R Tent. Data 

1 &2, 2-50 
R Curve 92CM-

7382 
6AX8 . . . R Data Chart, 2-70° 
6AY36 . . R Data, 10-64 
6AY11 . . R Data, 6-64 

Type ~~.oc Sheet 
& Date 

6AZ8 . . . R Tent. Data ~ 
1 &2, 3-55 

R Curve 92CM-
8519 

R Curve 92CM-
8521 

R Curve 92CM-
8523 ~. 

688 . . . . R Data Chart,2-70°
6810 . . . R Data 1 &2,1-63 

6BA3 . . . R Data, 4-65 
66A6 . . . R Data, 3-61 

R Curve 92CM-
6609 

R Curve 92CM-
V

6620 
Use 66A6JEF93 
See also 
6660/66A6 

68A7 . . . R Tent. Data,9-48 
R Curve 92CM-

6982R1 
R Curve 92CM-

6980R 2 
6BA8A . . R Tent. Data 

1 &2, 6-57 
R Curve 92CM-

9339;-8646 
66A 11 . . R Data, 6-64 
66C4 . . . R Tent. Data,6-54 

R Curve 92CM-
8241 ~, 

66C5 . . . R Data, 3-55 
Use 66C5/6CE5 

66C7 . . . R Tent. Data,3-54 
66C8 . . . R Data 1, 10-66 

R Curve 92CM-
8789 

R Curve 92CM- ~ 
8788R 1 

Use 6BC8/ 
6628 

66D6 . . . R Data Chart, 2-70° 
66D11 . . R Data, 5-65 
6BE3 . . . R Data, 4-64 

Use 66E3/66Z3 ~'' 
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Index of Types 
66E6 to 6C5 

For key to symbols, see sheet Index of Types 1 

^. Type ti.°c Sheet 
y~' &Date 

66E6 . . . R Data, 5-61 
Curve 92CM-
6625;-6601 

66F5 . . . R Data Chart, 2.70° 
68F6 . . . R Data Chart,2-70° 

~e 66F11 . . R Data 1, 10-66 
Data 2 to 4, 4-66 
Data Chart, 2-70°
Data Chart, 2-70° 
Data, 10-64 
Data, 935 
Curve92CM-
6892; -6893 

See also 
6661 /66H6 

Data Chart, 2-70°
Data, 6-64 
Data, 9-55 
Curve 92CM-
6867; -6870 

See also 
6662/68J6 
Data, 1039 
Tent. Data 
1 &2, 7-58 

Curve 92CM• 9535 
Data 1, 9-65 
Data 2, 9-67 

66G6G . . R 
66G6GA• R 
68H3A . . R 
66H6 . . . R 

..~. R 

66H8 . . . R 
68J3. . . . R 
66J6. . . . R 

66J7.... R 
6BJ8.... R 

66K46 . . R 
R 

68 K4C/ 
"'° 6EL4A R Suppl. Listing, 

4-71 ~ 
66K5 . . . R Data Chart,2-70° 
66K76 . . R Data, 2-59 

R Curve92CM-
9764 

,,.~ 6BL7GTA R Tent. Data, 4.58 
R Curve 92CM-

9526 
66 L8•  . . R Data, 5-62 

Use 66 L8/ ECF80 
66M8/ 
ECL82 . . R Data, 5-65 

"~`^ 66N4A . . R Data, 1-62 
R Curve 92CM-9941 

6BN6 . . . R Data 1 to 4, 8-60 
Use 66 N6/6KS6 

Type 
°o 

~ ti. Sheet 
& Date 

66N8 R Data, 8-59 
R Curve CE-9364T 
R Curve 92CM-

9365 
6605 R Tent. Data,6-59 

R Curve 92CM-
9903 
Use 6605/ E L84 

6BO6GT6 
6CU6. . . R Data 1&2, 1-62 
68O7A . . R Data 1 &2, 1-62 

Use 66O7A/ 
66Z7/66S8 

66R8A . . R Data, 2-67 
Use 6BR8A/ 
6FV8A 

6BS3A . . R Data, 10-64 
68S8 . . . R Data Chart, 2-70° 
6BU8 . . . R Data, 1.62 

R Curve 92CM-
9428;-9433 

66V8 . . . R Data Chart,2-70°
68V11 . . R Suppl. Listing, 

4-71 ~ 
66W4 . . . R Data Chart, 2-70°
68W8 . . . . R Data, 7-61 
6BX7GT . . R Data Chart,2-70° 
66Y5GA R Data Chart, 2-70°
6BY6 R Tent. Data, 3-54 

R Curve 92CM-8140 
R Curve 92CM-8138 

6BY8 R Tent. Data 1,9-58 
R Curve 92CS-

9616 
6BZ6 R Data, 8-59 

R Curve 92CM-
8508 R 2 

R Curve 92CM-
9485 R 1 

6BZ7 R Data 1&2, 1-62 
Use 6BO7A/ 
66Z7/6BS8 

6C4 R Data 1, 11-54 
R - Curve 92C-6378 

6C5 . . . . R Data Chart,2-70° 
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Index of Types 
6C6 to 6DE7 

For key to symbols, see sheet Index of Types 1 

Type ti.°c Sheet 
~' &Date 

6C6,6C9 . R Data Chart, 2-70°
6CA4 . . . R Data 1 &2, 8-60 

6CA5 . . . R Data, 7-61 
6C85A . . R Data, 8$9 

R Outline 
CE$988R 1 

R Curve 92CM-8436 

6066 . . . R Data, 3-55 
R Curve 92CM-7378 

6C66A R Tent. Data, 4-59 
R Curve 92CM-

9854 
Use6C86Al6CF6 
See also 
6676/6CB6A 

6CD6GA R Tent. Data, 10-56 

R Outline 
CE-9012 

R Curve 92CM-9016 
6CE3 . . . R Data, 2-69 

Use 6CE3/6CD3 
6CG3 . . . R Data, 2-69 

Use 6CG3/ 66W3 
6CG8A R Data, 3-61 
6CH8 . . . R Data Chart, 2-70°
6CJ3 . . . . R Data, 12-68 

Use 6CJ3/ 6CH3 
6CK3 R Data, 8-69 
6C K4 R Data Chart, 2-70°
6CL3 R Data, 12-66 
6CL6 R Tent. Data,9-52 

R Circuit CE-7804 
R Curve 92CM- 7802 
R Curve 92CM- 7808 

See also 
6677/6CL6 

6CLSA R Data 1 &2,10-59 
6CM;i . . . R Data, 4-67 
6CM6 . . . R Tent. Data 

1 &2, 9-58 
6CM7 . . . R Data 1 to 3, 5-61 
6CM8 . . . R Data Chart,2-70° 
6CN7 . . . R Data, 1-63 
6C04 . . . R Data, 5-62 

Use 6DE4/6004 

Type 1.°c Sheet 
c~' &Date 

6008 R Data 1 to 4, 3-61 
6CR6 R Data Chart, 2-70°
6CS6 R Data, 8.56 

R Curve 92CM-8922 
6CS7 R Tent. Data 

1&2, 11-58 
6CT3 R Data, 5-68 
6CU5 R Data, 1-62 

R Curve 92CM-
8908R 1 

6CU6 See 6BO6GT8/ 
6CU6 

6CU8 R Data, 4-60 
R Curve 92CM-

10353 
R Curve 92CM-

10646 
6CW4 . . . R Data 1 to 3, 1-63 
6CW5• . . R Data, 5-65 

R Use 6CW5/EL86 
6CX8 . . . R Data, 10-59 
6CY5 . . . R Data, 1039 

R Curve 92CM-
9518 

See also 
7717/6CY5 

6CY7 • • • Data, 10-59 
6C25 . . . R Data 1 to 3,1-61 
6DA4•  . . R Data, 10-59 

Use 6DM4A/ 
6DA4 

6DB5 . . . R Data, 7-61 
6DC6 . . . R Tent. Data, 6-54 

R Curve 92CM-
8330R1 

R Curve 92CM-
8338 

6DE4 . . . R Data, 1-62 
Use 6DE4/6C04 

6DE6 . . . R Data, 1039 
R Curve92CM-

8578R1 
6DE7 . . . R Data 1, 5-62 

R Tent. Data 2, 6-59 
R Curve 92CM-9991 
R Curve 92CM-9914 
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Index of Types 
6DG6GT to 6FQSA 

For key to symbols, see sheet Index of Types 1 

Type ~.oc Sheet Type o~ 
i1 ~~ &Date 

6DG6GT R Tent. Data,12-56 
6DK6 . . . R Tent. Data, 459 

R Curve 92CM-
9851R1 

6DM4A/ 
6DA4 . . R SUppl. Listing, 

4-71 ~ 
6DN3 . . . R Data 1&2,5-70 
6DN6 . . . R Data Chart, 2-70° 
6DN7 . . . R Data, 10-59 

R Outline 
CE-10241 

6DO5 . . . R Data 1, 7-63 
R Outline 

CE-9343 
R Curve 92CM-9309 

6DR7 . . . R Tent. Data, 6-59 
R Data 2, 1-62 
R Curve 92CM-

9913 
6DS4 . . . R Data 1 to 3, 1-63 

6DS5 . . . R Data 1 &2, 8-69 
R Curve 92CM-

9292 
6DT5 . . . R Data, 10-59 
6DT6A . . R Data 1 to 4,1-61 
6DT8 . . . R Tent. Data, 8-57 

R Curve 92CM-9397 
6DV4 . . . R Data 1 to 3,1-63 
6DW4B R Data, 4-65 
6DX8• . . R Data, 9-62 

Use 6D X8/ 
EC L84 

6DZ4 . . . R Data 1&2,4-63 
6E5 . . . . R Data, 12-44 

~̂ 1 6E A5 . . . R See 6CY5 
6EA7 . . . R Data,.7-61 

Use 6EM7/6EA7 
6EA8 R Data, 7-61 

R Curve 92CM-9866 
R Curve 92CM-9867 

6E68 . . . R Tent. Data 
1&2, 6-59 

R Curve 92CM-9908 
R Curve 92CM- 9905 

Sheet 
& Date 

6EH5 . . . R Data Chart,2-70°
6EH7• . . R Data, 3-62 

Use 6EH7/EF183 
6EJ7•  . . . R Data, 3-62 
6EL4A , . R Suppl. Listing,4-71~ 
6EM5 . . . R Data 1 to 3,5-61 
6EM7 . . . R Data 1 to 3, 5-61 

R Data 4, 8-60 
Use 6EM7/6EA7 

6EN4 Data 1 to 4, 2-71 
6EO7 Data 1 &2, 8-60 
6ER5 Data, 8-60 
6ES5 Data, 7-61 
6ES8 Data, 5-61 

Use 6ES8/ 
ECC189 

6E U7 . . . R Data 1 &2, 8-60 
6EU8 . . . R Data, 7-61 
6EV5 . . . R Data, 7-61 
6EV7 . . . R Data Chart, 2-70°
6EW6 . . . R Data, 10-59 

Curve 92CM-9965 
6EW7 . . . D Data 1 to 4,1-62 
6EZ5 . . . D Data Chart,2-70° 
6EZ8 . . . R Data, 7-61 
6F4 . . . . R Tent. Data, 8-44 

Curve 92CM-6567 
6F5 . . . . R Data Chart, 2-70°
6F6 . . . . R Data Chart, 2-70° 
6F6GT . . R Data Chart,2-70°
6F8G . . . R Data Chart,2-70°
6EA7 . . . R Data 1 &2, 8-60 
6FD7 . . .R Data1&2,9.62 
6FE5 . . . R Data Chart,2-70°
6FG7 . . . R Data, 3-62 
6EH5 . . . R Data 1&2, 8-60 
6F H8 . . . R Data 1&2,10-59 

R Curve 92CM-
10221 

6FJ7 . . . . R Data 1&2,1-63 
6EM7 . . . R Data, 5-65 
6FM8 . . . R Data, 7-61 
6FO5A . . R Data, 3-62 

Use 6G K5/6FO5A 
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Index of Types 
6FQ7 to 6JZ8 

Type 

6FQ7•

6FS5 ... R 
6FV6 . . . R 

R 

6F V8A . . R 
6FW5 . . . R 
6FY7 . . . R 
6G11 . . . R 

6GB5•  . . R 

6GC5 . . . R 

R 

6GE5 . . . R 
6GF7A . . R 

6GH8A . . R 
6GJ5A . . R 
6GJ7• .. R 

6G K5 . . . R 

6GK6 . . . R 
6G L7 . . . R 
6GM6. . . R 
6GN8 . . . R 
6GT5• . . R 

6GT5A . . R 
6GU5 . . . R 
6GU7 . . . R 

6G V5 . . . R 
6GW6• . . R 

For key to symbo/s, see sheet Index of Types 1 
c Sheet ti° Type 

&Date 
R Data 1 to 3,5-61 6H86 . . 

Use 6FQ7/ 6CG7 

Data, 3-62 
Tent. Data, 6~9 
Curve 92CM-
10058 
Data, 3-64 
Data, 5-62 
Data, 5-65 
Data 1 &2, 8-63 

Data, 2-66 
Use 6GB5/EL500 
Data 1, 9-62 

Data 2&3, 4-63 
Data, 4-63 
Data 1 to 3,10-64 

Data 1 to 4, 4-63 
Data 1&2, 10-64 
Data, 12-65 
Use 6GJ7/ 
ECF801 
Data 1 &2, 5-61 
Use 6G K5/ 
6FQ5A 
Data 1 to 3, 7-61 

Data 1&2,4-63 

Data 1 &2, 8-60 

Data 1 to 3, 5-61 
Data 1 & 2, 6-63 
Data 1 &2,10-64 
Data, 12-65 
Data 1 &2, 4-63 

Data, 4-64 
Data 1 &2, 3-61 
Use 6GW6/6DO68 

6GW8/ 
ECL86 . . R Data, 5-65 
6GX6 . . . R Data 1 to 4, 5-61 
6GY6 . . . R Data 1 to 3, 5-61 

6GY8 . . . R Data Chart,2-70~ 
6H6, 
6H6GT/G•  R Data, 8-42 

6HA5 . . . See 6HM5/6HA5 

c Sheet i°
&Date 

R Data, 9-62 
Use 6H66/ 6HA6 

6HB7 . . . R Data 1 to 3,3-64 

6HE5 . . . R Data, 2-69 
6HF8 . . . R Data 1 to 4,3-61 
6HG5 . . . R Data 1&2,3-64 
6HJ8 . . . R Data, 3-62 
6H L8 . . . R Data, 4-64 
6HM5/ 
6HA5 . . R Data 1 &2, 10-63 
6HO5 . . . R Suppl. Listing, 

4-71 
6HR5 . . . R Suppl. Listing, 

4-71 ~ 

6HR6. . R 
6HS6 . . R 
6HS8 . . R 

R 
6HZ6 . . R 
6J4. . . . D 

D 

6J4WA. R 
6J 5, 
6J5GT R 

6J6A .. R 
6J7 . . . . R 
6J10 . . R 

6JB6A . R 
6JC6A R 
6JC8 . . R 
6JD6 . . R 
6JF6 . . R 
6JG6A . R 
6JH6 . . R 
6JH8 . . R 

6JM6A. R 

6JO6 . . R 
6JR6 . . R 
6JS6C . . R 

6JT6A . R 
6JU6 . . R 
6JU8A . R 
6JV8 . . R 
6JZ8 . . R 

Data 1 & 2, 5-62 
Data 1 & 2, 5-62 
Data 1, 1-63 
Data 2 & 3, 1-62 
Data 1 to 4, 1-63 
Tent. Data•, 444 
Curve 92CM-

6543 
See 8532/6J4WA 

Data Chart, 2-70~ 
Data 1 to 3, 7-61 
Data Chart, 2-70~ 
Data 1 to 5, 2-65 
Use 6Z10/6J10 
Data 1 & 2,10-64 
Data 1 & 2,10-66 
Data 1 & 2, 5.62 
Data 1 & 2, 463 
Data 1 & 2, 2-67 
Data 1 & 2,10-64 
Data 1 to 3, 463 
Data 1, 5-62; 

2 & 3, 5-65 
Suppl. Listing, 

4-71 ~ 
Data 1 & 2, 9-67 
Data 1 & 2, 9-63 
Suppl. Listing, 

4-71 • 
Data 1 & 2,10-64 
Data 1 & 2, 4-66 
Data, 3-64 
Data 1 to 3, 6-63 
Data, 4-64 
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Index of Types 
6K6GT to 6X4 

n 

~ YPe ~. 
--~ ~' ymo 

6K6GT . R Data 1 & 2,6-56 
R Curve92CM-

4881R2 
R Curve92CM-

6313 
6K7,6K8 R Data Chart,2-70° 
6K11/ 
6Q11 . R Data, 2-65 

6KA8. . R Datalto5,5-62 
6KD6 . . R Data 1 & 2, 5-69 
6KE8. . R Datatto3,463 
6KE8 . . R Data Chart,2-70° 
6KM6 . . R Data 1 & 2, 9-65 
6KM8 .. R Data 1 to 3,1-63 
6KT6 . . R Data 1 & 2,10-66 
6KT8 . . R Data, 4-64 
6KV6 . . R Data 7-67 
6KV6A . R Data 1 &2,8.69 
6KV8. . R Datalto3,6-66 
6KY6. . R Data1&2,467 
6KY8A . R Data 1 to3,10.64 
6KZ8 . . R Datalto3,3-64 
6L6, 
6L6G• R Data 1 to 3,11.54 

R Curve92CIM1-
4581R1 

R Curve92C-4608 
6L6GC . R Data 1 to5,8-60 
6L7 . . R DataChart,2-70° 
6L66 . . R Data 1 &2,5-69 
6LC8 . . R Datal~o4,9-63 
6LE8 . . R Data 1 & 2,12-65 
6LE8 . . R Datalto3,464 
6LH6A. R Suppl. Listing, 

4-71 • 

~~ 

For key to symbols, see sheet Index of Types 1 
Type .oc Sheet T o°

& Date 

6LJ6A/ 
6LH6A R Suppl. Listing, 

471 • 
6LM8. . R Datatto3,8-64 
6LQ6. . R Data 1 & 2,1-68 

Use 6LQ6/ 
6JE6C 

Data 1 to 3, 2-66 
Suppl. Listing, 

4-71 • 
6MD8. . R Data1&2,9-65 
6ME8. . R Datalto3,4-67 
6MJ8 . . R Data 1 & 2, 5-69 
6MK8. . R Suppl. Listing, 

4-71 • 
6MN8 . . R Data, 5-69 
6MQ8. . R Datatto3,9.68 
6MU8 . . R Data 1 & 2, 5-70 

6LQ8 . . R 
6LT8 • • R 

6N5 .. 
6N7, 
6N7GT R 
6Q7 .. R 
6Q11 . . 
6S4A .. R 
6S8GT• R 
6SA7, 
6SA7GT/G 

R 
R 

6SB7Y . R 
6SC7 .. R 
6SF5 .. R 
6SF7 .. R 
6SG7 . . R 
6SH7 . . R 
6SJ7, 
6SJ7GT~ R 

R 
R 
R 

6SK7 . . R 
6SK7GT R 
6SL7GT R 

R 
6SN7GTA• 

6SR7 . . 
6T4 .. 
6T8A . . 

Sheet 
& Date 

See6AB5/6N5 

Data Chart, 2-70° 
Data Chart, 2-70° 
See 6K 11 /6C.11 
Data 1 & 2,1-62 
Data C ha rt, 2-70° 

Data, 1-43 
Curve 92C-4993 
Curve 92C-4989 
Data Chart, 2-70° 
Data Chart, 2-70° 
Data C hart, 2-70° 
Data Chart, 2-70° 
DataChart, 2-700
Data Chart, 2-70° 

Data, 6-48 
Curve 92CM-4939R 1 
Curve 92CM-6444 R 1 
Curve92CM-6409R 1 
Data Chart, 2-70° 
Data Chart,2-70° 
Data, 11-54 
Curve 92CM-6298 
Tent. Data 1 & 2, 

6.54 
R Curve92CM-8122 

6SN7GT6 R Data, 3-55 
6SQ7, 
6SQ7GT/G~ R Data, 12-43 

R Curve92C-6310 
R DataChart,2-70° 
R Data Chart,2-70° 
R Tent. Data 1 & 2, 

4-59 
R Curve92CM-

9611R1 
6U5 . . R Data Chart,2-70° 
6U8A . . R Data 1 to 3,1-61 

Use6U8A/6KD8 
See also 6678/ 

6U8A 
6V 3A . . R Tent. Data,S-55 
6V6 . . R DataChart,2-70° 
6V6GTA R Data 1 to3,1-62 
6W4GT. R Data, 1-62 
6W6GT . R Tent. Data, 10-53 

R Curve92CM-7942 
6X4 . . R Data 1 & 2,10-53 

R RatingChartll 
92CM-8024 
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Index of Types 
bX4 to lOGF7A 

For key to symbo/s, see sheet Index of Types 1 
c 

Type ~.o Sheet Type ~~o°  Sheet 
c~' &Date 5¢° &Date 

6X4 . . R Curve92CM-8031 
6X5,• 
6X5GT/G R Data, 3-43 
6X8 R Data1 to3,8-60 
6Y6GA• R Data, 10-59 

Use6Y6GA/6Y6G 
6210 . . R Data1 &2,466 

Use6Z10V6J10 
7A7• R DataChart,2-70° 
7AU7 .. R Data, 467 
76P7A C Tent. Data, 6-48 
7C5 . . R Data Chart,2-70° 
7C7 . . R Data Chart,2-70° 
7C24 .. See5762/7C24 
7EY6 . . R On 7AU7 sheet 
7F7 . . R Data Chart, 2.70° 
7F8 R Data Chart,2-70° 
7KY6 . . R On 7AU7 sheet 
7KZ6 . . R Data 1 & 2, 7-67 
7MP7 . . C Data, 10.51 

C OutlineCE-
7438 R 3 

7N7 . . R Data Chart, 2.70° 
7NP4 . . C Data 1 & 2,12-66 

C Data, 3, 9-67 
C Data4to6,12-66 

7TP4 . . C Tent. Data,2-52 
C Outlines&Notes 

CE-7691 
C Curve92CM-7688 

7VP1 . . C Tent.Datat&2, 
1 1-52 

7VP31. . C Data, 465 
7WP4 . . C Data, 12-66 
8AU8 . . R Data, 8-63 
8AW8A. R Data, 8-63 
8610 . . R On8AW8Asheet 
8BA8A . R On 8AW8Asheet 
86H8 . . R Onbackof8AW8A 

sheet 
86N8 . . R On backof8AW8A 

sheet 
8805 . . R On backof8AW8A 

sheet 
8CG7• . R Data, 5-65 

Use8F07/8CG7 
8CM7 . . R On 8CG7 sheet 
8CN7 . . R On 8CG7 sheet 
8CS7 . . R On back of8CG7 

sheet 
8CW5~. R Onbackof8CG7 

sheet 
Use8CW5/XL86 

8CX8 . . R On back of 8CG7 
sheet 

8D21 . . T pataChart,ll-69' 
8DP4 . . C Data, 9-58 
8EB8~. R On back of 8CG7 

sheet 
Use8GN8/8E68 

8EM5 . . R Data, 1-63 
8ET7 . . R Data, 7-61 
8F07 . . R Data, 7-67 

Use8F07/8CG7 
8GJ7• R On8F07sheet 

Use 8GJ 7/PCF801 
8GN8. . R On8F07sheet 

Use8GN8,BE88 
8GU7. . R On8F07sheet 
8HP4 . . C Data, 4-64 
8JU8A, 
8JV8. . R On back of8F07 

sheet 
8 KA8, 
8LC8.. R Onbackof8F07 

sheet 
8LT8 . . R Suppl. Listing, 

471 • 
8NP4 . . C Data, 3-64 
8XP4 . . C Data, 4-64 
8YP4 . . C Data, 4-65 
9AU7. . R Data, 7-67 
9BR7 . . R Data Chart, 2.70° 
9C25 . . T Data 1 to 3, 463 

T Curve92CM-7269 
T Curve92CM-7234 

9KZ8 . . R Suppl. Listing, 
4-71 ~ 

9U8A . . R Data Chart,2-70° 
9WP4 . . C Data, 7-67 
t0AL11. R On 9AU7 sheet 
10605. R Suppl. Listing, 

4-71 ~ 
1008 . . R Data Chart,2-70° 
10DE7. R On9AU7sheet 
10DR7. R On backof9AU7 

sheet 
10DX8e R On backof9AU7 `' 

sheet 
Use t ODX8/LCL84 

10EG7 R Data, 3-61 
10EM7. R Data, 10-64 
10EW7. R Suppl. Listing, 

4-71 • 
10GF7• R On 10EM7 sheet 
10GF7A R On 10EM7 sheet 

Electronic 
Components 
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Index of Types 
lOGN8 to 12CK3 

i ~7 

For key to symbo/s, see sheet Index of Types 1 

—. TYPe i~oc Sheet 
&Date 

10GN8 R On back of10EM7 
sheet 

10H F8 , R On back of 10EM7 
sheet 

1 Q1A8 R Data 1 & 2, 464 
Use10JA8/tOLZ8 

10LE8 . R Data, 8-69 
10SP4. . C Data, 8-57 

C OutlineCE-
7729R1 

C Curve92CM-7773 
11AR71 R On10LE8 sheet 
11CP4. . C Data, 6-66 
11CY7, 
11DS5 R On10LE8sheet 

11GP4 . . C Data, 2.67 
11HM7. R Data1&2,6-66 
11HP4A. C Data, 6-66 
11KV8. R Data,6-66 
11LC43. . R On 11KV8sheet 
11LT8 . R Suppl. Listing, 

471 • 
12A6 . . D Tent. Data,S-42 

D Curve92C-6327 
12A65 . . R Tent. Data 1 &2, 

9-55 
R Curve92CM-8756 

12AC6, 
12AD6. R Data Chart,2-70° 

12AE6A. R Data Chart,2-70° 
12AF3. R Data, 10-59 

Use 12AF31 
12BR3/ 

,,,~ 12 R K 19 
12AF6. R Data Chart,2-70° 
12AL5. . R Data, 5-54 
12AL8. . R Data Chart,2-70° 
12AL11 R Data, 8-64 
12AC5. R Tent. Data 1,8-53 

R Tent. Data 2,5-54 
12AT6 R On back of 12A(~5 

Tent. Data 2 sheet 
12AT7. . R Data, 3-54 

R Curve92CM-7056 
Use12AT7/ECC81 

12AU6 . R Data, 6-57 
12AU7A R Data 1 to 3, 7-61 

Use12AU7A/ 
ECC82 

12AV5GA R Data, 7-58 
12AV6. R On12AV5GA 

sheet 

Type i~oc Sheet 
5~ &Date 

12AV7, 
12AW6. R DataChart,2-70° 

12AX3 R Data, 1-63 
12AX4GTA• R On 12 AX3 sheet 
12AX4GTB R On 12AX3 sheet 
12AX7A R Data 1 & 2, 10-60 

Use 12AX7AIECC83 
12AY3• R Data, 10-64 
12AY3A R On 12AY3sheet 
12AY7 R Tent. Data, 453 

R Curve92CM-7861 
12AZ7A R Data, 1-62 
12B4A. . R Tent. Data,5-55 
126A6 R Data, 4-66 
126A7 . R On 126A6sheet 
12BD6.. R On12BA6sheet 
12BE3. . R On back of128A6 

sheet 
126E6, 
126F6. R Onbackof128A6 

sheet 
126F71. R On back of126A6 

sheet 
12BH7A R Tent. Data 1 & 2, 

3-55 
126K5. . R Data Chart,2-70° 
126L6. . R Data Chart,2-70° 
12NP4A. C Data, 9-65 
126O6GT8/ 

12CU6. R Data, 10-64 
12BR7. R DataChart,2-70° 
126S3~. R On126C£GT8/ 

12CU6 
sheet 

12BS3A. R On126Q6GTB/ 
12CU6 
sheet 

Use12BS3A/ 
12DW4A 

126V7 . . R DataChart, 2-70° 
Use12SY7A/126V7/ 

12DO7 
126V11 . R Suppl. Listing, 

4-71 ~ 
12BW4 . R Data Chart,2-70° 
128Y7A R Data 1 & 2, 3-61 

Use12BY7A/12BV7/ 
12DO7 

12626 . . R Data, 3-61 
17877. . R Data Chart,2-70° 
12CA5. . R Tent. Data3-55 

R Curve92CM-8507 
12CK3. R Data, 12-66 
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Index of Types 
1X13 to 13210 

For key to symbo/s, see sheet Index of Types 1 
c 

Type ~o Sheet Type 
ion 

Sheet 

ym° &Date 
12CL3.. R 
12CN5.. R 
12CR6.. R 

R 
12CT3.. R 
12CU5~ 
1205. . R 
120X6.. R 
12D4 .. R 
12D85.. R 
12DK6. . R 

12DM4 . R 
12DO64~ R 
12DOfiB~ R 
12DO7 . R 

12DS7 . . R 
12DT5 . . R 
12DT8.. R 
12DNl/, 
12DY8. R 
12DZ6.. R 

R 
12ED5. . R 
12EK6, 

12EO7. R 
12F8, 
12FK6. R 

12FM6 . R 
12FO7.. R 
12FO6. . R 
12FV7. . R 
12FX5. . R 
12GC6.. R 
12GE5.. R 
12GJ5~. R 
11Gi5.. R 
12GT5A~ R 
12GW6 . R 

12H6 .. R 

12FIG7 . R 
12HL7.. R 

1215CiT, 
1218. . R 

12J86A . ~ R 
12106. . R 
12JT6A . Xi 
12K5 .. R 

& Date 
On 12CK3 sheet 
Data Chart, 2-70~ 
Tent. Data,6-56 
Curve 920 M-9006 
Data, 8-70 

On 12CT3sheet 
Data Chart, 2-70° 
Tent. Data, 459 
Data, 7-61 
Suppl. Listing, 

4-71 • 
Data, 5-61 
On 12DM4sheet 
On 12DM4sheet 
Data Chart, 2-70° 
Use12BY7A/ 

12BV7/12DO7 
Data Chart, 2-70° 
Data, 10-59 
On 12DT5sheet 

Data Chart, 2-70° 
Data, 4-60 
Curve 920 M-10399 
Data Chart, 2-70° 

Data Chart, 2-70° 

Data Chart,2-70° 
DataChart, 2-70° 
Data, 8-70 
Data 1 & 2,1060 
Data Chart, 2-70° 
Data, 7-63 
Data, 7-61 
Data. 1664 
On 12GE5 sheet 
Data, 4-65 
On 12GT5sheet 
On 12GT5sheet 
Use 12GWC~ 12D(]66 
Onbackof12GT5 

sheet 
Data 1 to 3, 465 
Suppl. Listing, 

4-71 • 

Data Chart, 2-70° 
Data, 8-69 
On 12JB6A sheet 
On 12JB&A sheet 
Data Chart, 2-70° 

12K7GT• R DataChart.2-70° 
12KL8. . R DataCharf2-70° 
12KP4A. C Data, 9-58 
12L6GT. R DataChart,2-70°
12L8GT. D Data, 10-43 
12MD8. R Suppl. Listing, 

4-71 • 
1285 . . R Data Chart,2-70° 
12SA7 . , R Data, 10-64 
12507. . R Data Chart,2-70° 
12SF5. . R Data Chart,2-70° 
12SF7. . R Data Chart,2-70° 
12SG7. . R Data Chart,2-70° 
125Fi7. . R Data Chart,2-70° 
123J7 . . R On12SA7sheet 
125K7. . R Data Chart,2-70° 
12SK7GT R DataChart,2-70° 
12SL7GT R On12SA7sheet 
125(17. . R On back of l 25A7 

sheet 
12'1N7. . D Tent. Data, 6-46 
125Y7 . . D Tent. Data, 6-46 

D Curve92CMFi786 
12T10. . R Suppl. Listing, 

4-71 • 
12V6GT. R On back of12SA7 

sheet 
12W6GT. R Onbackof12SA7 

sheet 
12X4 . . R Data, 10-64 
13GW4, 
13DE7. . R On 12X4 sheet 

13DR7 R On back of 12X4 
sheet 

13EM7. . R On back of 12X4 
sheet 

Use 13EM7/ 
15EA7 

13FD7.. R Onbackof12X4 
sheet 

13FM7. . R Data, 4-66 
Use 13FM7/ 

15FM7 
13GB5~. R On13FM7sheet 

Use 13GB5/ 
XL500 

13GF7~. R On13FM7sheet 
13GF7A. R On back of 13FM7 

13J10~, sheet 

13210. . R On back of13FM7 
sheet 

Use 13210/ 
13J10 
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Index of Types 
14GT8 to 17KV6 

For key to symbols, see sheer Index o/Types 1 

Type ~.oc Sheet 
&Date 

14678. . R Data 1 & 2, 1-61 1709 . . 
14WP4. . C Data, 4-63 17CFP4 . 
15AF11. R Data, 5-65 
15BD11 • R On 15AF11 sheet 

Use15BD11A 
15CW5~. R On 15AF11 sheet 

Use 15Gy1F.i/ C
PL84 C

15EP22 . C Data, 2-70 
15FM7. . R On back of15AF11 17CK3. . R 

Use 
13FM7/sheet 17CSP4 . C 
15FM7 17CT3.. R 

15FY7. . R On back of15AF11 
sheet 1701.15 • • R 

15H66.. R On back of15AF11 

15KP22. C Data, 7-67 sheet 
17D4 . . R 

15KY8A. R Data. 10-64 
15LE8. . R Suppl. Listing, 17DAP4. C 

4-71 • 17DE4 . . R 
15LP22 . C Data 1 to6, 7-67 
15NP22 . C Data 1 toy, 1-68 17DM4A R 
166GP4. C Data, 4-65 17DOP4. C 
16CHP4A C Data, 7-67 17DRP4. C 
16CMP4A C Data, 12-66 17D6P4 . C 
16GK6. . R Data, 10-64 C 
16RP48 . C Data, 10-65 C 
16TP4 . . C Data, 9-58 
17A610/ C 
17X10. R Suppl. Listing, 17DWP4. C 

4-71 ~ 17DXP4. C 
17AX3.. R On16GK6sheet 17EFP4. C 
17AX4GTA R On 16GK6sheet 17EZP22 C 
17AY3~. R On back of16GK6 17GE5. . R 

sheet 17~• R 
17AY34. R On back of 16GK6 17GV5. . R 

sheet 17GW6/ 
176E3 . . R On backof 16GK6 17DO66 R 

sheet 17HP4C . C 
Use 176E3/ 17JB6A . R 

17823 17JF6 . . R 
17BF11 . R On back of16GK6 

sheet 17JG6A . R 
Use 17BE3/ 

17623 17JM6A. R 
178H3. . R Data Chart,2-70n 
176H3A. R Data, 5-68 17JC!6 . . R 
176JP4. . C Data, 4-63 17JR6 . . R 
17BP4O . C Data, 3-64 17J76A . R 
17BCSGTBR Data Chart,2-70° 17JZ8, 
178R3/ 17KV6. R 
17RK19. R Suppl. Listiny,471• 
17BW3. R Suppl. Listing, 4-71• 

Type ~~o Sheet 
&Date 

R Data Chart,2-700
C Data 1 & 2, 10.59 
C Raster-Cutoff-

Range Charts 
92CS-10246 

& 92CS-10247 
OutlineCE-102616 
Curve92CM-

9241R1 
On 176H3A sheet 
Data, 3-62 
On back of 178H3A 

sheet 
On back of 178H3A 

sheet 
Use17CU5/1705 
On back of 178H3A 

sheet 
Data, 4-60 
On back of 178H3A 

sheet 
Data, 5-65 
Data, 3-62 
Data, 4.63 
Data 1 to 3, 460 
OutiineCE-103758 
Charts 92CS 10376, 

-10377 
Curve92CM-10382 
Data, 1-63 
Data 1 to 5, 8-60 
Data, 10-65 
Data1 to4,11-69 
Data Chart, 2-70~ 
Data, 8-70 
Data Chart, 2-70° 

On 17GJ5Asheet 
Data, 1-64 
On 17GJ5A sheet 
On back of 17GJ5A 

sheet 
On backof 17GJ5A 

sheet 
Suppl. Listing, 

4-71 • 
Data, 8-69 
On 17JO6sheet 
On 17JQ6sheet 

On back of 17JQ6 
sheet 
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Index of Types 
17KV6A to 22BH3A 

For key to symbo/s, see sheet Index of Types 1 
Type 

`o• 
Sheet 

&Date 
17KV6A. R On back of 17J06 

sheet 
17LP48 . C Data, 1-64 
170P46 . C Data, 10-63 
18AJ70 . R Suppl. Listing, 

471 • 
18FW6q R Data 1 & 2, 7.61 
18FX6A R Data 1 & 2, 7-61 
18FY6A R Data 1 &2,7-61 
18GD6A R Data 1 & 2,1-62 
19ABP4 . C pata, 4-63 
19AFP4. C Data, 5-62 
19AJP4 . C Data, 5.62 
19AU4GTAR Data Chart,2-70° 
19AVP4 . C Data 1 to 5,10-60 
19AYP4. C Data, 5-62 
19BDP4 . C Data, 5-62 
19BG6GA R Data Chart,2-70° 
19CG3. . R Data, 8-70 
19CHP4 . C Data, 3.62 
19CL8A . R On 19CG3sheet 
19CMP4. C Data, 7-65 
19CXP4 . C Data, 10.65 
19DC!'4. C Data, 1,12-66 

C Data 2, 2.64 
19DRP4. C Data, 4-65 
19DSP4 . C Data, 7-65 
19EA8.. R On19CG3sheet 
19EBP4 . C Data, 2-67 
19EGP4 . C Data, 2-67 
19ENP4A C Data, 2-66 
19FEP48 C Data, 12-66 
19FLP4 . C Data, 2.66 
19FNP4. C Data, 10-66 
19FX5.. R Onbackof19CG3 

sheet 
19GEP4A C Data, 7-67 
19GJP4A C Data, 12.66 
19GVP22 C Data, 4-67 
19GWP22 C Datatto5,4-67 
19HCP22 C Data 1 to 4, 5-68 
19HMP22 C Data, 2-70 
19HNP22 C Datalto4,9-68 
19HR6. . R On back of 19CG3 

sheet 
19HS6. . R Onbackofl4~C,3 

sheet 
19HYP22 C Datalto4,5-69 
19J6 . . R Data Chart, 2.70° 
19JN8/ 
19CL8A R Suppl. Listing, 

4.71 • 
19T8 . . R Data Chart,2-70° 

Type toc Sheet 
c~' &Date 

19X8 . . R Data Chart,2-70° 
19YP4 . . C Data 1 to 5,10-60 
20ACi3/ 
LY88. . R Suppl. Listing, 

4-71 • 
20EZ7 . . R Data 1, 5-61 

R Data 2,10-60 
206P4 . . C Data 1 & 2,1-68 
20TP4 . . C Data 1 & 2,12-68 
21AMP48 C Data, 1-64 
21AVP4C C Data, 2.64 
21AWP4A C Data, 465 
21AXP22A C Tent, Data 1 to3, 

8-56 
C Chart92CN1~8565R1 
C DrawingCE-8399848 ~ 
C GaugeDataCE-

8844B 
C Curveg2CM-842683 

21CBP4A C Data, 1-63 
21CCQ4 . C Data, 460 
21CYP22A C Data 1 to 7,10.60 
21DHP4. C Data, 3-62 
21 DLP4 . C Tent. Data 1 & 2, 

9-58 
C Raster-Cutoff-

RangeCharts92(S-
9349V 

& 92CS-93riON 
C OutlineCE-96606 
C Curve92CS-914381 

21 DSP4 . C Data 1 & 2,10.59 
C OutlineCE-

102558 
C Raster-

Cutoff-Range 
Chart92CS~9911 

C Curve92CM-9909 
21EP4C . C Data, 1-64 
21EYP4 . C Data, 6.64 
21FDP4 . C Data, 5-62 
21FP4D . C Data, 1-64 
21FVP4. C Data, 10.65 
21GUP22 C Data, 5-68 
21GVP22 C Datalto4,5-68 
21 LR8 , . R Data 1 to 3,10-65 
21MP4~, C Data, 9-58 
21WP48. C Data, 10-65 
21XP46 . C Data, 10-65 
21 YP4B . C Data, 1-64 
21ZP4C . C Data, 1-64 
226H3~ . R Data, 2-67 
226H3A. R On226H3sheet 

~~ 
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Index of Types 
22BW3 to 25DN6 

"'~. 

..,, 

.~.. 

Type 
~~ 

22BW3. . R 

22DE4.:. R 
22JF6 . . R 

22JG6A . R 
22JP22 C 
22JR6 . . R 
22A16 . . R 
22KM6 . R 
22KP22. C 
22KV6A. R 

22UP22. C 
22WP22. C 
23AHP4. C 
23ARP4. C 
23ASP4. C 
23BDP4. C 
236GP4. C 
23BJP4 . C 
23BKP4. C 
2380P4. C 
238TP4. C 
23CBP4! C 
23CGP4. C 
23CP4 .. C 
23COP4. C 
23DAP4. C 
23DBP4. C 
23EKP4. C 
23ENP4. C 
23EP4 . , C 
23EOP4. C 
23ERP4. C 
23ETP4. C 
23EZP4. C 
23FDP4. C 
23FMP4. C 
23FP4A . C 
23FRP4. C 
23FSP4 . C 
23Ca'S. P4 . C 
23HFP4A C 
23HGP4. C 
23HUP4A C 
23HWP4A C 
23,P4 . . C 
23MP4.. C 
23NP4 . . C 
23YP4.. C 
24AEP4. C 

For key to symbo/s, see sheet Index of Types 1 
>° Sheet TYPe ~~oc Sheet 

& Date c,~' &Date 

Suppl. Listing, 24AHP4. C 
4-71 • 

On226H3sheet C 
On back of 228H3 

sheet 
Data, 8-69 C 
Datalto5,467 C 
On 22JG6C sheet 
On 22JG6A sheet 
On22.1G64sheet C 
Data, 4-67 24AUP4. C 
On back of 22JG6A 

sheet C 
Data 1 to 4,9-68 
Data, 8-69 
Data 1 to5,3-61 
Data, 12-65 C 
Data, 3-61 C 
Data, 1-63 246EP4 . C 
Data, 5-65 246F1 t R 
Data, 3-62 
Data, 5-62 24CP46 • C 
Data, 3-62 24JE6A . R 
Data, 2-65 
On 23BTP4sheet 
On 236TP4 sheet 
Data 1 to6,8-60 
Data, 5-65 
Data, 8-63 
Data, 8-64 
Data, 8-64 
Data, 8-64 
Data 1 to5,8-60 
Data, 12-66 
Data, 12-66 
Data, 8-64 
Data, 10.66 
Data, 8-64 
Data, 8-64 
Data, 4-63 
Data, 2-67 
Data, 2-67 2`~A5 • • R 
Data, 10-65 25CD6G6 R 
Data, 7=65 25CG3. . R 
Data, 12-66 25CK3. . R 
Data, 7-67 25CM3. . R 
Data, 12-66 
Data, 4-63 25CT3 . . R 
Data 1 to 6,10-60 
Data, 4-65 25CU6. . 
Data, 3-62 
Data. 1-63 25DN6. . R 

R 

24L06.. R 

25AJP22 C 
25AV5GA R 
25AX4GT R 
256CJ'22 C 
258DP22 C 
25BGP22 C 
258HP22 C 
256K5 . . R 
25606GT6/ 
25CU6. R 

2505 . . R 
R 

Tent. Data 1 &2, 
6-57 

Raster-
Cutoff-Range 
Chart 92CS-9349 

Outline CE-93456 
Raster-
Cutoff-Range 

Chart 92CS-9350 
Curve 92CS-9351 
Tent. Data 1 & 2, 

4.59 
Raster-
Cutoff-Range 

Charts92CS-9919 
& 92CS-9918 

Outline CE-99178 
Curve92CM-9352 
Data, 10-64 
Suppl Listing, 
4.71 • 

Data, 1-64 
On back of 22JG6A 

sheet 
Use 24L06/24JE6C 
On back of 22JGGA 

sheet 
Use 24LCfi/24JE6C 
Data 1 to 4, 9-68 
Data, 10-59 
On 25AV5GA sheet 
Data 1 too, 8-69 
Data 1 & 2, 8-69 
Data, 2-70 
Data, 2-70 
On 25AV5GA sheet 

On 25AV5GAsheet 
Tent. Data, 7-58 
Curve92CM-

8908R2 
Data Chart, 2-70~ 
Data, 8-70 
On 25CD6G6 sheet 
On 25CD6G6 sheet 
On back of 25CD6GB 

sheet 
On back of 25CD6GB 

sheet 
See 25606GT8/ 

25CU6 
Tent. Data,8-57 
OutlineCE-9343 
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Index of Types 
25EC6 to 832A 

for key to symbo/s, see sheet Index of Types 1 

Type ~.oc Sheet Type 
o òc 

Sheet 
&Date c~ &Date 

25EC6. . R Data Chart,2-70° 
25EH5. . R Data, 11-58 
25F5A . . R Data 1 to 3,1-63 
25JO6 . . R Data, 8-69 
25L6GT. R Data Chart,2-70° 

Use 25L6GT/ 
25W6GT 

25W4(iT. R Data Chart,2-70° 
25XP22. C Datalto6,467 
25YP22 . C Data, 4-67 
25Z5~. . R Data Chart,2-70° 
25Z6GT. R Data Chart,2-70° 
2646 . . D Tent. Data, 6-46 

D Curve92CM-
6788 

D Curve92CM-
6784 

26A7GT. D Data 1 & 2,1-55 
D Curve92CM-6510 

2606 . . D Tent. Data, 6-46 
D Curve92CM-6772 

26D6 . . D Tent. Data, 6-46 
D Curve92CM-6789 

31LCS. . R On25,lOfisheet 
32E"fSA. R Data, 1-63 
33JR6 . . R Data, 5-70 
34CM3. . R On33JR6sheet 
34GD5A. R Data 1 & 2, 7-61 
3565 . . R DataChart,2-70° 
3505 . . R Data 1 & 2,1-62 
35EH5. . R Data1&2,8-60 
35GL6~• R Data Chart,2-70° 
35L6GT . R Data, 6-47 

R Curve92CM-6309 
R Corve92CM-

6307R1 
35W4 . . R Data, 9-50 

R Curve92CM-
6615R1 

35Y4 . . R Data Chart,2-70° 
35Z4GT. R Data Chart,2-70° 
35Z5GT. R Data Chart,2-70° 
36AM3B. R Data, 7-61 
42, 43. . R Data Chart,2-70° 
50A5 . . R Data Chart,2-70° 
5065 . . R Tent.Oata 1-46 

R Curve92CM-6603 
5005 . . R Data, 8-59 

R Curve92CM-6603 
50OC4. . R Tent. Data, 6-59 

R Curve92CS-9893 
50EH5. . R Data, 8-60 
50FE5. . R On50EH5sheet 

50FK5. . R Data Chart,2-70° 
50L6GT . R Data, 9-41 

R Curve92CM-
6314R1 

50X6 . . R DataChart,2-70° 
50Y6GT. R DataChart, 2-70° 
60FX5 . . R Data 1 & 2,8.60 
80 . . . R Data Chart,2-70° 
83  D Data, 7-63 
84/6Z4~  R Data Chart,2-70° 
105  F Tent. Data,5-46 
117L7GT/ 
117M7GT R Data Chart,2-70° 

117N7GT R Data Chart,2-70° 
11723  R Data Chart,2-70° 
404A   See5847/404A 
407A   D Data, 4-63 
408A   D Data, 4-63 
417A   See5842/417A 
575A   T Data, 4-58 
5798   T Data, 1-63 
604/7014 T Data, 5-62 
615/7018 T Data, 5-62 
627  F Tent. Data,5-46 
6326   F Tent. Data,8-56 

F CurvesCE-900$T-
9007T1 

672A   F Tent. Data, 6-48 
F CurvesCE-6734T1-

6929T 
673  T Data 1 & 2, 458 

T Curve92CM-
8824R1 

676  F Tent. Data,5-46 
677  F Tent. Data,5-46 
710/6011 F Data, 5-62 
714/7021 F Uata, 5-62 
716/6855 F Data, 5-62 
760/6858 F Data, 5-62 
807  T DataChart,ll-69` 
810  T Data Chart, 11-69` 
811A   T Datalto5,4-63 
812A   T Data i ,6-63 

T Tent. Data 2, 3-51 
T Data 3, 6-63 
T Curve92CM-6938 

813  T DataChart,ll-69` 
816  T Data1&2,8.57 
827 R, 
828   T DataChart,ll-69` 

8298, 
8306 . T DataChart,ll-69` 

832A   T DataChart, l 1-69` 
.~ 
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Index of Types 
833A to 4464 

For ke y to symbo/s, see sheet Index of Types 1 
c 

_ Type ~.o Sheet Type ~~oo Sheet 

833A .. T 
T 
T 
T 

_~ T 

834.... T 
835 .. . T 
836.... T 
837 x,845 T 
8578 .. T 

T 
860 ... T 
866A .. T 
868.... P 
8696 .. T 

T 
872A .. T 
880e .. T 
884,885 F 
891 8,892 T 
8928 . . T 
902A .. C 
917.... P 

P 

918.... 
919... . 
920.... 
921 .... 
922.... 
923.... 
925.... 

926.... 
927.. . . 
929.. .. 
930... . 
931A .. 
934.... 
935. . . . 

1609 .. 

P 
P 
P 
P 
P 
P 
P 
P 

P 
P 
P 
P 
P 
P 
P 
P 

D 
D 
D 
F 
D 
D 

1611 . . D 

& Date 

Data 1,9-62 
Data 2 & 3,10-56 
Data 4, 2-59 
OutlineCE-

4786R5 
Curve 92CM-6197 
DataChart, l 1-69' 
Data, 12-42 
On 835 sheet 
Data Chart,ll-69* 
Data 1 & 2, 7-55 
SheIICE-465382 
Data Chart, 11-69' 
Data 1 & 2, 8-57 
Data, 3-61 
Data 1 &2,11-52 
Curve 92CM-7634 
Data 1 & 2, 8-57 
Data Chart, 11-69' 
Data 1 & 2, 12.44 
Data C hart, l 1-69" 
Data Chart, 11-69" 
Data 1, 7-45 
Data, 10-56 
Curve92CM-

4360R2 
Data 1 & 2, 361 
Data, 10-56 
Data 1 & 2, 362 
Data, 12-56 
Data, 10-56 
Data, 8-47 
Data, 1-62 
Curve 92CM-

6208R1 
Data, 12-56 
Data 1 & 2, 362 
Data 1 & 2, 1.62 
Data 1 & 2, 361 
Data 1 to6,11-69 
Data 1 & 2, 362 
Data, 5-62 
Curve92CM-

6478R 1 
Data, 6-44 
Curve 92C-5561 R 1 
Data, 6-44 
Data, 12-39 
Data, 1-43 
Curve 92C-6355 
Data, 1-43lOnback 
of 1609 Curve 
92C-6355) 

e~' &Date 
1612 D Data, 1-43 
1616 T Data, 5-42 
1620 D On back of 1612 

sheet 
1621 D Data, 1-43 
1622 D Data, 8-43 
1624, 
1625. . T DataChart,ll•69* 

1629 . . D Data, 6-44 
1635 . . D Data, 4-47 

D Curve92C-6358 
1640 See6405/1640 
1946 F Tent. Data,6-47 
1947 F Tent. Data, 6-47 

F Curve 92CM-6849 
1949 F Data, 3-54 

F Curve 92CM-6851 
2020 P Data 1 to 6, 5-69 
2050 F Data, 6-48 

F Curve CE-6540T1 
F Curve92CM-627481 

2050A F Data 1 to 3, 361 
2054 . . T Data 1 to 3, 6-66 
2060 . . P Data, 10-66 
2061 . . P Data, 6-66 
2062 . . P Data, 10-66 
2063 . . P Data 1,6-66 
20646. . P Data 1 & 2,6-66 
2065 . . P Data 1 & 2, 6-66 
4028A. . T Data 1 toy, 9-65 
4037A. . T Datalto4,7.65 
4041 . . T Data 1 to 3,12.68 
4053 . . T Data 1 & 2, 5-65 
4054 . . T Data 1 to 3,12.68 
4055. . . T Data 1 & 2, 9-67 

T Data 3, 7-65 
4058. . . T Data 1 to 3, 2-66 
4062A T Data 1 to 3, 7-67 
4068 . . T Data 1 & 2, 2-70 
4070, 
4071 . . T Data 1 & 2,8-70 

4072. . . T Data1&2,8-70 
4438, 
4439. . P Data1&7,5-70 

4440. . . P Data 1 to 4, 8-63 
4441 . . . P Datalto4,8-63 
4441 A P Data, 3-64 
4449A. . P Data 1 to 3, 664 
4459. . . P Data 1 to5,664 
4460. . . P Datalto5,664 
4461 . . . P Data 1 to5,5-65 
4463. . . P Data 1 to5,664 
4464. . . P Data 1 to5,8-64 
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Index of Types 
4465 to 5670 

for key to symbo/s, see sheet Index of Types 1 
Type ioo Sheet TYPe 

ioc Sheet 
&Date c,~' &Date 

4516, 
4517. . P Data 1 to 14,11-70 

4518 . . P Data 1 to 9, 5-68 
4521 . . P Data 1 to 9, 2-70 
4522 . . P Data 1 to 9,12-68 
4523, 4524, 

4525. . P. Data 1 to 15, 2-67 
4536 . . P Data 1 to 4,12-68 
4542 . . P Data 1 to 5,12-68 
4547 . . P Data 1 to 6, 2-71 
4557 . . C Data 1 to 3, 2-69 
4560 . . C Datalto4,5-69 
4589 . . P Dataito4,8-70 
4600A. . T Datalto4,9-62 
4604 . . T Data 1,1-61 

T Data2,1-63 
T Data 3,1-61 

4616 . . T Data 1 to 4,6-66 
4616Vt. T Data, 6-66 
4617 . . T Data 1 & 2,6-66 
4618 . . T Data 1 to6, 9-67 
4621 . . T Data, 9-68 
4624 . . T Data 1 to 4, 465 
4626 . . T Data, 9-68 
4628 . . T Data 1 to 5,12-65 
4630 . . T Data, 9-68 
4631 . . T Data, 9.68 
4632 . . T Data, 9-68 
4635 . . T Data, 9-68 
4636 . . T Data 1 & 2, 9-68 
4637 . . T Data, 9-68 
4638 . . T Data, 9-68 
4651 . . T Data, 2-69 
4652/ 
8042. . T Data 1 & 2, 5-69 

4658 . . T Data 1 to 5,471 

4465. . . P Dataito5,8-64 
4471, 
4472. . P Data, 5-65 

4473 . . P Data, 5-65 
4478 . . P Data, 2-69 
4486 . . C Data, 12-66 
4490. . . C Data 1,10-66 
4491- . . C Data 1 & 2,10-66 
4492 . . P Data 1 & 2, 5-70 
4493, 4494, 
4495 . , p Data 1 & 2,1-68 
4499 . . C Data, 12-65 
4500 . . P Data 1 to 7,12-66 
4503A. . P Data 1 to 6,12-68 
4510 . . C Data 1, 471 

C Data 2, 10-66 

4659, `..~' 
4660. . T Data 1 to 5, 2-71 

4661 . . T Data 1 to4,11.70 
4662 .. T Datalto7,8-70 
5550 .. F Data 1 too, 3-61 
5551A. . F Tent. Data 1 to3, 

459 
F Charts92CS-9695, ~ 

-9698 
F Rating Chart92CM-

9692 
5552A. . F Tent. Data 1 & 2, 

459 
F Outline CE-9772R1A 
F Rating Chart92CM-

9710 `~-~ 
5556 T DataChart, l 1-69" 
5557 F Data, 4-58 

F Curve92CM-9301T; 
-9302T 

5558 T Data, 4-53; Curve 
92CM-7856 

5559 . . F Data, 3-51 
F CurvesCE-6704T1-

7562T 
5560 . . F Data, 3-51 

F CurvesCE-6705T1-
7568T 

5561 . . T Tent. Data,5-46 
5563A . . F Data 1 to 3, 4-57 

F Curve92CN~8302 
F CurvesCE-8300T 

-8316T 
F Curve92CM•8303 

5581 P Data 1 & 2, 3-61 
5582 P Data, 12-56 ~ P Curve92CM-6823 
5583 P Data 1 & 2, 3-61 
5618 T Tent. Data 1 & 2, 

1 o-a7 
T Curve92CM-6881 
D Tent. Data 1 to 3, 

6-57 
5636 D Curve92CM-9212 ~ 

D Curve92CM-9210 
D Curve92CM-9215 

5642 D Tent. Data, 459 
5651A. . F Data1&2,8-63 
5652 . . P Data, 3-62 

P Data 2,9.63 
5653 . . P Data, 3-62 ~ 5654 . . D Tent. Data, t-53 
5670 . . D Data1 to4,8-63 
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Index of Types 
5671 to 6073 

For key to symbols, see sheet Index of Types 7 

Type ~.oc Sheet Type ~.o°  Sheet 
^~ ~ &Date c,~' &Date 

i~ 

.~"~. 

~\ 

5671 T Data 1 to 4,9-62 
5675 T Datalto3,1-63 
5686 D Tent. Data 1 & 2, 

4-59 
5687 D Tent.Data,459 
5691 D Tent. Data, 3-48 

D Outline, 3-48 
D Curve92CM-6913 

5692 D Tent. Data, 3-48 
D Curve92CM-6257 

5693 D Tent. Data, 3-48 
D Outline, 3-48 
D Curve92CM-6920R1 
D Curve92CM-6443R1 
D Curve92CM•4937R1 

5696 F Tent. Data, 2-49 
F Curve92CM-7044 
F CurvesCE-7047T-

7052T 
5713 T DataChart,ll-69' 
5718 D Tent. Data 1 to 3, 

4-53 
D Curve92CM-7850 

5719 D Tent. Data 1 to 3, 
6-53 

D Curve92CM-7926 
5725 D Tent. Data 1 to 3, 

4-57 
5726 D Tent. Data 1 & 2, 

9-52 
5727 F Tent. Data 1 to 3, 

8-57 
5734 D Tent. Data,11-48 

D Outlines&Notes 
CE-7036 

D Curve92CM-7059 
5750 D Tent. Data 1 & 2, 

4-59 
5751 D Tent. Data 1 & 2, 

10.53 
D Curve 92CM-7947 

5762/ 
7C24! . T Data 1 to5,7-65 

Use 5762 
5763 . . T Data 1 & 2, 5.54 

T Curve92CM-7160 
5770 . . T Data 1 & 2,1-63 

T Outline,CE-7070 
5771 . . T Tent. Data 1,2-49 

T Tent. Data 2,5-49 
T Outline CE-7088 
T Curve92CM-7098 

5786 . . T DataChart, l 1-69' 

5794A.. See6562/5794A 
5814A. . D Tent. Data 1 to 3, 

12-56 
D Curve92CM-7939 
D Curve92CM-9097 

5819 . . P Data 1 to5,11-69 
5820A. . P Data 1,5-61 

P Data 2, 4-66 
P Data 3, 5-61 

5820A/L P Data, 4-65 
5823 . . F Tent. Data 1 & 2, 

9-49 
F Curve92CM-7282 

5825 T Tent. Data 9-49 
T OutlineCE-7176 

5840 D Tent. Data 1 to 3, 
6.53 

D Curve92CM-7892 
5842/ 
417A . . D Data, 3.62 
5847/ 
404A . . D Data, 3.62 

5876A . . T Data 1 to 3, 5-62 
T Data4,2-64 
T Data5,5-62 

5879 . . R Data 1 to 3, 3-61 
5881 . . R Data Chart,2-70° 
5893 T Datalto4,5-62 

T Curve92CM-7609R1 
T Curve92CM-7483 

5915 D Tent. Data 1 &2, 
9-50 

D Curve92CM-7499 
5946 T Datai&2,4.63 
5963 D Data, 9.55 

D Curve92CM-7493 
5964 D Tent. Data, 9-50 

D Curve92CM-7495 
5965 D Tent. Data 1 & 2, 

6-54 
D Curve92CM-8262 

6011 See710/6011 
6012 F Data 1 & 2, 456 

F Curve92CM-7747 
6014 F See C1 K/6014 
6021 D Tent. Data 1 to 3, 

4-58 
D Curve92CM-9439 

6026 T Data, 12-56 
T Curve92CM-7640 

6072 D Tent. Data 1 & 2, 
6-59 

6073 F Tent. Data,5-52 
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Index of TyWes 
6074 to 6550 

for key ro symbols, see sheet Index of Types 1 

Type tioc Sheet 
&Date 

6074 F Tent. Data, 5-52 
6080 D Data 1 & 2, 8-53 
6082 D Data 1 & 2, 8-53 
6101 D Tent. Data 1 to 3, 

10-53 
D Curve92CM-8033 

6111 D Tent. Data 1 to 3, 
4-58 

D Curve92CM-9444 
6130/ 
3C45 . . F Data 1 & 2, 459 

6136 . . D Tent. Data 1 to 3, 
458 

D Curve92CM-6613 
D Curve92CM-6623 

6246A. . T DataChart,ll-69' 
6146B/ 
8298A . T Data 1 to 7, 2-64 

6155 . . T DataChart, l 1-69" 
6156 . . T DataChart,ll-69*
6159 . . T DataChart,ll-69*
61596. . T Data, 2-65 
6159W/ 
7357. . T Data, 7-63 

6161 . . T Datalto4,8-57 
T Notes CE-7704R26 
T Mounting Arrange-

ment CE~833R2 
T Curve92CL-7771R1 

6166 . . T Data 1 to 9, 5-61 
T Data 10,1-62 
T Data 11,5-61 

6166A/ 
7007. . T Data, 1, 9-65 

T Data 2,10.60 
T Data 3,9-65 
T Data4to9, 10-60 
T Data 10, 1-62 
T Data 11, 10-60 

6173 . . D Data 1 & 2, 9-58 
D Curves92CS-9636 

& 92CS-9637 
6181 . . T DataChart,ll-69' 
619; . . D Tent. Data, 3-54 

D Curve92CM-8150 
D Curve92CM-8149 

6199 . . P DataMo5,10-66 
6201 . . D Tent. Data 1 to 4, 

10-56 
D Curve92CM-9021 
D Curve92CM-9022 

6211 . . D Data 1+&2,456 
D Curve92CM-7822 

Type ~.oC Sheet 
ge° &Date 

6217 . . P Data 1 & 2, 2-66 
6263A. . T Data 1 to 6, 3.62 
6264A. . T Data 1 to 6, 10-60 
6293 . . T Data 1 & 2, 463 

T RatingChart I 
92CM-8012 

T CurvesCE-8017T-
8016T 

6328 . . P Data 1 to4,12-65 
6336A. . D Data 1 & 2, 5-62 
6342A. . P Data 1,6-66 

P Data 2, 7-63 
P Data 3, 6-66 
P Data 4, 7-63 

6350 . . D Tent. Data 1 & 2, 
6-57 

D Curve92CM-9272 
6405/, 
1640. . P Data, 8-63 

P Data 2, 3.62 
6417 T Data, 5-54 
6448 T Tent. Data 1 to 3, 

5-54 
T Outline CE-8256A 
T Outline CE-8256C 
T Gauge CE-8254 
T Curve92CM-8252 
T Curve92CM-$247 
T Curve92CM-8245 

6472 P Data 1 to4,12-65 
6499 C Tent. Data 1 & 2, 

8-56 
C Outline&Notes 

CE-8891 
C Curve92CM-8948 
C Curve92CL•8961 

6521 T Tent. Data 1 & 2, 
5-55 

T DrawingCE$538-
85376 

T Curve92CM-8527 
T Curve92CM-8533 

6524 T Data i, 6-56 
T Tent.Data2&3, 

8-54 
T Data 4, 6-56 
T RatingChart I I 

92CM-8348 
T OutlineCE$.'i46R2A 
T Curve92CM-8350 
T Curve92CM-8346 
T Curve92CM-8351 

6550 D Data 1 & 2, 5-62 
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Index of Types 
6562/5794A to 7025 

For key ro symbols, see sheer /ndex o/Types i 
c 

Type ~o Sheet Type `hoc Sheet 
&Date 5e &Date 

6562/ 
5794A . T Data 1 & 2, 5-62 

6570 . . P Tent. Data, 3-55 
P Curve92CM-8491 

6655A. . P Datalto5, 10-66 
6660/ 
66A6. . D Data, 8-59 
6661/ 
66H6. . D Data, 8-59 

6662/ 
68J6 . . D Data, 8-59 

6663/ 
6AL5. . D Data, 8-59 
6664/ 
6AB4. . D Data, 5-62 
6669/ 
6AO5A D Data 1 & 2,8-59 
6676/ 
6C86A D Data, 5-62 
6677/ 
6CL6. . D Data, 8-59 
6678/ 
6U8A. . D Data1&2,8-59 
6679/ 
12AT7. D Data, 8-59 
6680/ 
12AU7A D Data, 8-59 
6681/ 
12AX7• D Data, 8-59 

Use 6681 /12AX7A 
6806 . . T Data 1 to ~, 2-59 

T OutlineCE-
8840R26 

T NotesCE-
8840R2D 

T Gauge CE-825382 
T DrawingCE-

8250R2 
T Curve 92CM-8899 
T Curve92CM-8909 

6810A. . P Data 1 to6,11-69 
6816 . . T Data 1 to 5, 7-67 

T Oata 6, 9-62 
T Data 7, 7-67 

6850 . . T Data, 6-56 
6855 .. See 716/6855 
6858 .. See 760/6858 
6861 . . T Data, 7-58 

T OutlineCE-895181 
T CurvesCE-8971T-

8969T 

6866 . . C Tent. Data 1,10-56 
C Tent. Data2& 3, 

6-57 
C Curve92CM-9042 
C Curve92CM-9044 
C Curve92CM-9046 

6883 . . T DataChart,ll-69" 
68836/ 
8032A/ 
8552. . T Data, 8-64 

6884 . . T Data, 7-67 
6887 . . D Tent. Data,4-57 

D Curve CE-9187T 
6894 . . T Data, 1-63 
6897 . . T DataChartll-69' 
6903 . . P Data 1 & 2, 7-65 

P Data3&4,7-63 
6914, 
6914A. P Datalto4,8-70 

6922• . . D Data, 5-62 
Use6922/E88CC 

6929 P Datalto4,8-70 
6939 D Data 1 to6, 10-60 
6949 T Tent. Data 1 & 2, 

7-58 
T Tent. Data 3,7-58& 

Outline CE-9296A 
T Notes CE-9296C & 

Drawing CE-9294 
6952 T Data 1 to 3, 2-64 

T Data4&5, 5-61 
6953 P Data 1 & 2, 361 
6973 R Data 1, 10-60 

R Tent. Data 2,8-57 
R Curve92CM-9389 

7007 See6166A/7007 
7008 T Tent. Data 1 to 3, 

9-58 
T Curves92CS-8941 R1 

& 92CS-94728 1 
T Outline CE-94708 
T DrawingsCE-898181 

-9486 
T Curves92CS-946981 

& 92CS- 928581 
T Curves92CS-947181 

& 92CS-9466 
7014 . . See604/7014 
7018 .. See615/7018 
7019 .. See 635/7019 
7021 .. See 714/7021 
7025 . . R Tent. Data, 4-59 

R Curve92CM-6879 
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Index of Types 
7027A to 7552 

For key to symbols, see sheet Index of Types 1 

Type i°c Sheet Type ti°°  Sheet 
&Date cam° &Date 

7027A. . R Data 1 & 2,8-59 7204/ 
R Curve92CM-10132 4CX2<OF T Data, 9-62 
R Curve92CM-10126 7213 . . T Datalto3,1.63 
R Curve92CM-9568 T Curve92CM-9737 

7035/ T Curve92CM-9753 
4X150D~ T Data, 9-62 T Curve92CM•9754 
7038 . . P Data 1 &2,2-65 T Curve92CM-9752 

P Data3&4,464 7214 . . T Dataito3,1-63 
P Curve92CM-778382 T Curveg2CM-9737 
P Dark Current Range T Curve92CM-10185 

92CM-9497 7247 . . R Data Chart,2-70~ 
7044 D Data 1 to3,3-62 7262A. . P Data 1 to6,1-68 
7054 D Data, 5-62 7263A . . P Data, 12-68 

Seealso8077/7~4 7264 . . P Tent. Data 1 to3, 
7055 D Tent. Data, 11-58 2-59 

D Curve92CS-9774 P OutlineCE-968981 
7056 D Tent.Data1&2, P Curve92CM-8848 

11.58 P Curve92CM-9356 
D Curve92CM-9789 7265'. . P Datatto7,2-69 

7057 D Tent. Data 1 & 2, 72688. . C Data 1 to 5, 466 
11-58 7271 . . T DataChart,ll-69~ 

D Curve92CM-9792 7293A. . P Data 1,1-62 
7058 D Tent.Data1&2, P Data 2,4-66 

11.58 P Data 3, 1-62 
D Curve92CM-9805 72956. . P Datalto3,6-63 

7059 D Tent. Data 1 & 2, 72950. . P Data, 7-67 
11-58 7315 . . C Tent. Data 1 to3, 6-59 

D Curve92CM-9810 C OutlineCE-
D Curve92CM-9809 9855R1A 

7060 D Tent. Data 1 to3, C Curves92CS-9858 
11-58 & 92CS-9861 

D Curve 92CM-9806 7326 . . P Tent. Data 1 & 2,2.59 
D Curve92CM-9811 P Curve92CM-9840 
D Curve92CM-9813 P Curve92CS-9841 

7061 D Tent. Data 1 & 2, 7357 . . See 6159W/7357 
11-58 7360 . . D Dataito5,3-61 

D Curve92CM-9794 73896!. P Datalto3,2-64 
D Curve92CM-9801 73890. . P ~ Data,7-67 

7094 . . T Data 1 to8,5-62 7408 R Data, 3-62 
7102 . . P Data 1 to6,11-69 7412 P Data, 8-59 
7111 . . T Datatto6,9-62 P Outline&Notes 
7117 . . P Data 1 & 2, 6-66 CE-9986 
7163 . . P Data1 to5,5-62 P Curves92CS-9532 
7183A. . C Data 1 to 5, 5-68 & 92CS-9533 
7189 . . R Data 1 to 3, 3-61 P Curve 92CS-9534 
7199 . . R Data 1 & 2, 7.63 7457 T Data 110 6,1-68 

R Curve92CM-9704 T Data 7, 9-62 
R Curves92CS-9702 T Data8&9,1-68 

& 92CS-9703 7533 T Data 1 to 3,10-60 
7200 . . P Tent. Data 1 & 2, 7543 R Data 1 & 2, 8-60 

7-58 7551 D Datat&2,9-63 
P Curve92CM-9577 D Data3&4,460 
P Curve 92CS-9586 7552 D Data 1 to 7,9-62 
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Index of Types 
7553 to 8532/6J4WA 

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

Type ~.o Sheet Type tioc Sheet 
&Date g~ &Date 

7553 . . D Data 1 to8, 9-62 8053, 8054, 
7554 . . T Data 1 to 8,9-62 8055. . P Data 1 to 14, 4.67 
7558 . . D Data 1 & 2, 9-63 8056 . . D Data 1 to 5,9-63 

D Data 3, 460 D Data 6, 5-62 
D Curve92CM- 8058 . . D Datalto5,10-66 

10305 R 1 8072 . . T Data 1 to 5, 362 
D Curves92CS- T Data6,9-62 

10306R 1 T Data 7, 362 
& 92CS-10307R1 8077/ 

D Curve92CM-10306R1 7054. . D Datalto4,5-62 
7586 D Data 1 to 5, 2-65 8092A . . P Data 1 to 3, 9-63 
7587 D Data 1 to 3,1-63 8 t 21 . . T Data 1 to 3,10-66 

D Data4&5,5-61 T Data4,362 
7642 T Data 1 & 2,10-63 T Data 5, 9-62 
7650 T Data 1 to 4, 9-62 T Data 6, 3-62 

T Data 5 & 6,1-61 8122 . . T Data 1 & 2,10-66 
T Data 7, 962 T Data 3, 362 

7651 T Data 1 to 3,9-62 T Data 4 & 5,10-66 
T Data4to6,1-61 8134 . . P Data1 to4,6-66 

7695 . . R Data Chart,2-70~ P Data5,12-66 
7717/ 8134N1 P Data, 6-66 
6CY5. . D Data,5-62 8165/ 

7724/ 465A. . T DataChart,ll•69" 
14GT8 . D Data, 5-62 8166/ 

7735, 41000A T DataChart,ll-69" 
7735A . P Data, 2-69 8168/ 

77356. . P Data 1,2.69 4CX1000AT DataChart,ll-69" 
P Data 2 & 3,10-65 8170/ 
P Data4&5,2-69 4CX5000A T Data Chart, 11-69" 

7746 P Data 1 to 5, 361 8184 . . T Data 1 to 5,1-63 
7764 P Data 1 to 3,10-60 8203 . . T Data 1 to 7, 8-64 
7767 P Data 1 to 7,11-69 8226 . . T Data 1 to 8, 6.63 
7801 T Data 1 to8, 5-61 8239/ 
7835 T Data1 to3,6.66 3X3000F7 T Data Chart, 11-69* 
7842 T Data, 9-68 g298A. . See61468/8298A 
7843 T Data, 9-68 8379 . . T Data 1 to 4, 5-65 
7850 P Data 1 to6,5-61 8380 . . D Data 1 toy, 1-64 
7868 R Data 1,10-66 g3g2 , . D Data 1 to5,1-64 

R Data 2, 5-65 8393 . . D Data, 2-65 
R Data3,7-61 8437 . . T Data 1 to6,10.63 

7870 . . T Data, 9-62 gg3g/ 
7895 . . D Data 1 to4,361 4400A . T DataChart, l 1-69" 
7898 . . D Data 1 to 3, 5-62 8441 . . D Data 1 to 5, 2-64 
7905 . . D Data 1 to4,362 8456 . . D Data 1 to5,1-64 8000 . . T DataChart,ll-69* g462 . . T Datalto7,6.64 8005 . . T DataChart,ll-69* 8480 . . P Datalto4,364 8008 . . T Data,8-56 

g501 . . T Datalto4,4.65 8013A. . T Data, 9.55 
8020 . . T Tent. Data,5-46 8507A. . R Datalto6,1-68 
8032 . . T DataChart,ll-69* 8521 . . P Datatto5,6-64 
8032A.. See68836/8032A/ 8532/ 

8552 614WA . D Data 1 to4,465 8051 . . P Datatto4,465 Use 8532 
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Index of Types 
8541A to EM84/6FG6 

For key to symbo/s, seP sheet Index of Types 1 
Type 

`~° 
o òo

Sheet 
&Date 

Type hoc Sheet 
cue° & Date 

8541A. . P Datalto5,2-69 8890 T Data 1 to 5, 2-71 
8552 .. See6883B/8032A/ 8891 T Data 1 to 6, 471 

8552 9001 D Data, 10-43 
8567 . . P Data 1 to 3, 465 D Curve 92C-6291 
8568 . . T Data 1 to 5,10-65 9002 D Data, 10-43 
8571 . . P Data 1 to 6, 7-65 9003 D Data, 10-43 
8572A. . P Datalto5,8-69 D Curve92C-6289 
8573A. . P Datalto5,2-70 9005 D Tent. Data,12-42 
8575 .. P Data1to10,2-70 D Curve 92C-6384 
8587 . . T Data, 6.66 9006 . . D Data, 10-43 
8596 . . T Data, 7-65 C1K/6014 F Tent. Data, 12-56 
8605N1, F Curve CE-9111T 
8605N2, C3J/5632 F Tent. Data, 12-56 
8606. . P Data 1 to 10, 2-71 F Outline CE-9109 

8627 . . T Data 1 to 5,10-65 C31A/'-1684 F Tent. Data,12-56 
8628 . . D Data 1 to 4, 10-65 F Outline CE-9109 
8644, C3JL .. F Data 1 & 2, 1-62 
8645. . P Data 1 to 10, 2-69 C6J/5C21 F Tent. Data, 12-56 

8664 . . P Datat to 8,8-70 F OutlineCE-9161 
8664N1 P Data 1 & 2, 8-70 CFi1A/r,~i F Tent. Data,12-56 
8673 . . P Data 1 to 5,12-66 F Outline CE-9161 
8674 . . P Data 1 to 5,12-66 C16J/5665 F Tent. Data,12-56 
8684 . . T Data i to5,1-68 F Outline CE-9160 
8727 . . T Data 1 to9,12-68 D R 2000, 
8748. . . P Data,467 D R 2010, 
8749 . . P Data, 7-67 D R 2020, 
8775 . . P Datalto5,5-68 D R 2030, 
8791/V 1 T Data, 2-71 DR2100, 
879?N 1 T Data, 2-71 DR2100V1, 
8793 . . T Data, 9-68 DR2110 
8794 . . 
8806 . . 
8807 . . 

T 
T 
T 

Data, 9-68 
Data, 2-69 
Data 2-69 

DR2110V1, 
D R 2120, 
DR2120V1, 

8808 . . D Data 1 to 4, 5-69 D R 2130, 
8828 . . 
8850 . . 
8851 . . 
8857/V 1, 
8857/V 2, 
8858 . . 

T 
P 
P 

P 

Data 1 to5,5-70 
Data 1 to 10, 5-70 
Data, 5-70 

Data 1 to8, 2-71 

D R2130V 1 C Data 1 to8, 471 
ECL$2.. See6BM8/ECL82 
ECL86. . See 6GVt~/ECL86 
EM84/6FG6 R Data Chart,2-700

Use6FG6/EM84 
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Index of Types 
Supplement 

ADDITIONS AND REVISIONS 

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

`~~o~ 
Type 5e 

Sheet 
&Date TYPe 

S~~so n 

&Date 

~~ 1AY2 R DataSuppl., 
10-71 

6EH4A. . . . R Data Suppl., 
10-71 

1AY2A R Data Suppl., 
10-71 

6EJ4A . . . . R Data Suppt., 
10-71 

18H2 R Data Suppl., 
10-71 

6LZ6  R Data 1 to 3, 
7-71 

1 DG3 R Data Suppl., 
10-71 

6MC6 . . . . R Data 1 & 2, 
6-72 

1S2A/ 

DY87  R Data Suppl., 
10-71 

6ME6 

12SN7GTA 

R 

R 

Data 1 & 2, 
2-72 

On 12 SA7 

1X2C  

26J2A  

2BU2/ 

R 

R 

DataSuppl., 
10-71 

Data 1 & 2, 
7-71 

16LUSA. . . 

19VANP22. 

R 

C 

sheet 

Data Suppl., 
10-71 

Data 1 to 6, 
2-72 

2AH2 R Data Suppl., 
1x71 

19VBRP22. C Data 1 to 6, 
2-72 

3A2A R Data 1 & 2, 
7-71 

21VAKP22. C Data 1 to6, 
2-72 

3A36 R Data Suppl„ 24LZ6 . . . . R Data, 7-71 

~~ 

36Y6 

3626 

3CA3A 

3C 66/ 
3CF6  

R 

R 

R 

R 

10-71 
Data Suppl., 

10-71 
Data Suppl., 

10-71 
Data 1 & 2, 

7-71 

Data Suppl., 

25JZ8  R 

25VABP22  C 

26LX6   R 

30KD6  R 

31 LR8   R 

Data Suppl., 
10-71 

Data 1 to 6, 
2-72 

Data Suppl., 
10-71 

Data Suppl., 
10-71 

Data Suppl., 
10-71 10-71 

3CZ3A. . . . R Data 1 & 2, 
7-71 

34R3 R Data Suppl., 
10-71 

4GJ7/ 36KD6/ 
XCF801 . . R Data Suppl., 

10-71 
40KD6 R Data Suppl., 

10-71 
6D L3 R Data 1 & 2, 

7-71 
36MC6. . . R Data, 

6-72 
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Index of Types 
Supplement 
4445  P 

4490, 4491   R 

4506  C 

4507  P 

4526  P 

4531   C 

Data 1 to 4, 
6-72 

Data 1 & 2, 
7-71 

Data 1 to 3, 
7-71 

Data 1 to 9, 
10-71 

Data 1 to 7, 
6-72 

Data 1 & 2, 

4807,4807V1 
4807A, 
4807AV1 P 

4818  P 

4820  C 

8134/4811 P 

8480/4810 P 

Data 1 to 13, 
11-72 

Data 1 to 5, 
11-72 

Data 1 to 4, 
11-72 

Data 1 to 5, 
6-72 

Data 1 to 5, 
11-72 6-72 

4532, 8541, 
4532A . . . P Data 1 to 8, 

7-71 
8541 A   P Data 1 to 7, 

11-72 
4549  P Data 1 to 7, 

2-72 
8811   T Data 1 to 4, 

10-71 
4552  P Data 1 to 9, 

7-71 
8824  T Data 1 to 5 

2-72 
4555  P Data 1 to 5, 

10-71 
8825  T Data 1 to 5, 

2-72 
`r 

4583, 4584, 8826  T Data 1 to 4, 
4585  C 

4634  T 

4647, 4648   T 

4802  P 

4804,4804/ 
P2,4804A, 

Data 1 to 4, 
11-72 

Data 1 to 3, 
6-72 

Data 1 to 15, 
10-71 

Data 1 to 5, 
6-72 

8840  T 

8916  T 

DR2000, 
DR 2100, 
D R 2200 
Series   C 

6-72 
Data 1 to 3, 

11-72 
Data 1 to 8, 
7-71 

Data 1 to 6, 
11-72 

4804A/P2 . P Data 1 to 7, 
6-72 

DELETIONS 
1 K3/1J3 R Data 1 & 2, 3-64 19GWP22. . C Data 1 to 5, 4-67 
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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 abwalute 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. 
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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 3~ 
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-
fied 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 deERfgn-center system 
are identified 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. 

~..s 

\..✓ 

`~.+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 aline -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 flue-

^ 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-c 
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-cellter-
system ratings. 

~t #r 

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-
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TUBE RATINGS 
(continued from preceding page) 

crate the heater or filament at rated value for full-
load operating conditions under average supply-
voitage 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 fluctuations 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 series. 
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- ~,R/ 
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. `.r 
line of tubes is designed to be operated with 2.0 
volts across the filament. In all cases the operat-
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(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 oP 2.0 volts per cell. When storage-
battery equipTent 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" batteries 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%. 
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TUBE RATINGS 
(continued from preceding page) 

D. 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. Class B Amplifiers—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. 

c. ('onverters—The maximum plate dissipation 
occurs at the "Zero-Signal" condition and the 
frequency at which the oscillator-developed 
bias is a minimum. The screen dissipation for 
any reasonable variation in signal voltage must 
never exceed the rated value by more than 
lOEye. 

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 maxinluln plate voltage 
rating. 

3. TYPICAL OPERATION —For many receiving ~.1 
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. 
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(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 va Operating 
Frequency" in the front part of the Transmitting-
Tube Section. 

For certain air-cooled transmitting tubes, two seta 
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TUBE RATINGS 
(continued from preceding DaBe) 

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 service in which long tube life and reliability 
of performance under continuous operating condi-
tions are the primt 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" period 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 wilt 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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TUBE RATINGS 
(continued from preceding page) 

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-c 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 
oP 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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TUBE RATINGS 
(continued from preceding page) 

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 fl ow. 
The safe value of this peak current in hot-cathode 
types oP 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 fi lter 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 
i8 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-c 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 TUBE5 
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 tubes 
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were alt 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 
types of cathode-ray tubes are being rated on the 
absolute system. 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 so 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 

... 

r.. 

~...-
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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 v♦~hose rating basis is explained under TUBE 
RATINGS—Receiving Tubes. The data pages of 
types rated according to the absolute system have 
either (1) no identifying statement as to the rating 
system, or (•l) 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 Por 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 ahoilid 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 their 
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, he 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 
its 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 fi lament type for which the data are given 
on 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-
p nds 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 filament 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 
oP d-c grid current and driving power shown for 
triodes and tetrodea 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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TUBE RATINGS 
(continued from preceding page) 

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-c 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, thg ~' 
driving stage should have a tank circuit 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 
ionic-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. 

..-., 
ling capability. They are designed with voltage and 
current ratings in accord with the service expected 
of the particular tube type. ~Iowever, in applications 
where the normal emission at rated voltage is not 

Pure-tungsten filaments give best life performance 
when they are operated so as to conserve their emit-
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TYPES OF CATHODES 
(continued from preceding page) 

required, the filament can be operated at a some-
what reduced voltage. The extent of the reduction 
depends on the peak emission requirements of the 
application as well as on the percentage regulation 
oP the ftlament voltage. When these are known, the 
correct operating filament voltage for any tungsten-
fi lament 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 fi lament-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 fi lament voltage applied to tubes with pure-tung-
sten fi laments 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 
ftlament 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 ftlament voltage be reduced 
to 80 per cent of normal during standby operation 
up to 12 hours; and that for longer periods, the ftla-
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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TYPES OF CATHODES 
(continued from preceding page) 

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-
tiv;,tion 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 oP athoriated-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. Aa 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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TYPES OF CATHODES 
(continued Prom preceding page) 

went 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 filament voltage of all but the largest 
types should be reduced to 80 per cent of normal; 
Por longer periods, the filament 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 filament power be turned off. 

COATED FILAMENTS are used in receiving tubes, 
certain transmitting tubes, moat mercury-vapor rec-
tifiers, and some special tubes. Coated filaments 
employ a relatively thick coating oP alkaline-earth 
compounds on a metallic base as a source of elec-
tronic emission. The metallic base carries the heat-
ing current. These filaments 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 filament 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 filament 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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TYPES OF CATHODES 
(continued from preceding page) 

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 
Hlament 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 filament 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 filaments. 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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TYPES OF CATHODES 
(continued from preceding page) 

ing tubes, low-power transmitting tubes, and small 
special tubes. They also find application in mercury-
vapor tubes and in cathode-ray tubes. Heater-cath-
odes, like coated filaments, provide a copious 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 lesa than 15 minutes, the 
heater voltage of high-vacuum tubes should be 
maintained 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 maintained at normal during standby 
periods up to 12 hours; for longer periods, the 
heater power should be turned off. 

An ionic-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 
receiver 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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'* (continued from preceding page) 

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 successive dynode stages. 

Not• customarily referred to as cold cathodes, al-
though they are such, is another group of en►itters 
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 classifted 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 53 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 FACTORS 
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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 
appl icable to triodes, tetrodes, pentodes, and beam Dower 
tubes when the plate voltage., grid-No.l voltage, and grid-fVo.2 
voltage are changed simultaneously by the same factor. They 
may be used for any class of tube operation (class A, AEI, 
A62, B, or C). 

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

between Dubl ished or measured values (Epu b) and desired val-~ 
ues (Edes) of operating voltage. The dashed l ines 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. 

El(AMPLE 
Publ ished characteristics for a typical pentode are l ist-~„/1

ed below fora 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 a plate voltage of 200 volts 
are obtained. 

FLblished 
Value 

Conversion 
Factor 

Desired 
Yalue 

Plate Voltage  250 0.8 200 volts 
Grid-No.2 Voltage  250 0.8 200 volts 
Grid-No. l Voltage  -15 0.8 -12 volts 
Plate Current  30 0.72 21.6 ma 
Grid-No.2 Current  6 0.72 4.3 ma 
Plate Resistance IApprox.l. 0.13 1. 12 0.15 megohm 
Transconductance 2000 0.89 1780 {rlhos 
Load Resistance  10000 1. 12 1 1200 ohms 
Total Harmonic 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 r~ 
value o'f 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 atvery low grid-No.l voltages. Secondary emis-
sion may occur in conventional tetrodes at low plate voltages. 
For such tubes, therefore, the use of conversion factors 
should be l imited to regions of the plate characteristic in 

which the plate voltage is greater than the grid-No.2 voltage. 
For bears power tubes, the regions of both low plate currents 
and low plate voltages should also be avoided. \,/ 

4-56 
TUBE DIVISION 

RADIO CORIOIAiI OfI Of AMFRICA, MAR RISON, NEW JEESEY 

CONVERSION 
FACTORS 



OUTLINES —Glass Tubes 
SUBMINIATURE--Flexible-Lead Types 

400"MAX. 
366"MIN. DI'S• 

~* 
A 

iut 
a 

BASE JETEC Ns E8-10 

OUTLINE 
JETEC No. 

DIMENSION 

A 

t 0.060 
INCHES 

g 

Max. 
INCHES 

3-1 1.075 1.375 
3-2 1.200 1.500 
3-3 1.450 1.750 
3—a 1.700 2.000 
3-8 1.325 1.625 
3-11 0.950 1.250 

' Measured from base seat to bulb—top line as determined Dy a ring gauge 
of 0.210• t 0.001• insitle diameter. 
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OUTLINES—Glass Tubes 
SUBMINIATURE--Small-Button Sub-Minar 8-Pin Base Types 

I 
400~~ MAX. 

D IA. .366~~M N. 

i 
G 

L  SMAL L—BUTTON 
SUB—MIN AR 8 —PIN 

OUTLINE 
JETEC No. 

DIMENSION 

A 
± 0.060 
INCHES 

B 
Max. 
INCHES 

C 
Max. 

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 oase seat to Ou 10—tOp line as determined Dy a ring gauge 
of 0.230• ~ 0.001• inside diameter. 

'`.~ 

~' 

OI.r' 
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OUTLINES — Glass Tubes 
ACORN--Radial 5-Pin Base Type 

with End Terminals 

*2I/32 MAX. DIA. 

5/32 f I/32 

13/32 t  I/16  ' 

*25/32 + 
I/32 

I/16 

J ETEC No.4-3 

30°

INCLUDING 
ECCENTRICITY 

I/16 MAX. 
UNTINNED SECTION 
— ON 5 PINS & 

2 TERMINALS 

30°

For additional socket design information, 
see back of "Outlines g" sheet 
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OUTLINES —Glass Tubes 
ACORN--Radial 5-Pin Base Type 

041" +.003" DIA. 
-.002" 

ALL PINS 

J ETEC No.4—I 

~ 21/32 MAX. DIA. 

21/
32 

f I/16 1 
1 x/32 

f 5/ 3 2 

9/ 16
* 3~Y32 111 

*INCLUDING 
ECCENTRICITY 

I/16 MAX. 
UNTINNED SECTION 

ALL PINS 

For additional socket design information, 
see back of "Outlines g" sheet 
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OUTLINES —Glass Tubes 

ACORN--Radial 7-Pin Base Type 

kINCLUDiNG 
ECCENTRICITY 

I/ 16 MAX. 
2~ UN TINNED SECTIGN 

!+ - .ALL PINS 

~JETEC No.4-2 

For addstiortal socket design information, 
see back of this sheet 
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OUTLINES —Glass Tubes 
ACORN TYPES 

MAXIMUM PIN AND TERMINAL 
VARIATIONS AT SOCKET CLIPS 
AND TERMINAL CONNECTORS 

ESSENTIAL DIMENSIONS 
FOR SOCKET DESIGN 

PLATE 
TERMINAL 

.I51"MAX. DIA. 

 .938" EXACT 
CENTER LINE 
OF SOCKET .071"MAX. 

90"EXACT 
.0225"MAX. 

GRID Nsl 
TERMINAL 

.093" 
MAX. 

30~EXACT ~<' 

~.045"MAX. -A465'MAX. 

.151"MAX. DIA. 

Reference Pin (R) 

Base Tyge 

31/32"
MAX. 

2 '32 
MAX. 

Pin No. 

Radial 5—Pin   5 
Radial 5—Pin with End Terminals  5 
Radial 7—Pin   7 

the above composite diagram shows the ideal positions of 

radial-pin cross-sections at socket cl ips located on a 

circle of 0.938" diameter, as wel l as end-terminal cross-

sections at terminal ends. 

The areas within the cross-hatching show actual variations 

of radial-pin and end-terminal cross-sections, and indi-

cate the maximum variations wh ich soc ket cl ips and terminal 

connectors should accommodate. 

The clear area for pin position R is narrower than the 

others because pin pos it•ion R i~ used as a reference for 

the other pins. 

Sockets should be designed so that the maximum diametric 

clearance between socket cl ips is never less than 0.850". 

~ For pin numDeri ny of each of these bases, see respective Oi mensional 
Outl lne on preceol ng pages. 
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Outlines 
Giass Tubes 

MINIATURE — Miniature 7-Pin Base Types 
with T5-I/2 Bulbs 

ll« 
.695J 
DIA. 

ENVELOPE 
T5-I/2 ~ 

 II ' II IJEDEC 
1 750"N» ~ No. E7-I 

~I ~ MAX. 
DIA. 

92CS-19106 

DIMENSION S IN INCHES 

OUTLINE DIMENSIONS (INCHES) 
DRAWING A B C 
NUMBER 
(JEDEC) Max Min Max Max 

- 1.62; .906 1.094 1.315 
- 1.;50 1.031 s.z19 1.500 
- 2.125 1.406 1.594 1.875 

'_-, 2.625 1.906 2.094 2.375 

* Major di amecer as checked by ring gauges of 0.25 inch thickness. The 
m gaoge should clear the bulb above 0.38 inch from the base sees 

an d~che m m m gauge should no c. 

** Measured fromu the base seat co the bulb-cog line as dccermined by a 
rng geu ge of 0.437 ♦rch I.D. 

*** The di amecer of the boundary cy under as defined by the barriers f 

Scan Bard aH5g209pj 
gauge (Gauge yo. GE7-1, Sheet 24, Sec ci on 3 of EIA 

O RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. 1. 

OUTLINE$ 4 
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Outlines 
Glass Tubes 

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

ass 

eoo} 

~~ 

ENVELOPEI 
T6-I/2 i 

I 

j B*" 
I 

I 
_ BASE 

1.875x~"No E9 I 
-.{ MAX. ~' 

DIA. 
92CS-14107 

DIMENSIONS IN INCHES 

.8451 ~ 
1 

SKIRTED 

.800 

MINIATURE 
CAP CI-2 

ENVELOPE 
I re-vz 

I BASE 
JEDEC 

875•*• No.E9—I 

Imo— MAX.—~I 
DIA. 

92CS-14108 

DIMENSIONS IN INCHES 

OUTLINE DIMENSIONS (INCHES) 
DRAWING A B C 
NUMBER 
(JEDEC) Max Min Max Max 

-_ -;i; 1.C3- 1.-__ ~ 
- , i87 L X69 1.66 L 9~7 

.62`; 1.956 2.09- 2.3i> , 
6_. 2.3-i". ~. -~ - 

OUTLINE DIMENSIONS (INCHES) 
DRAWING A B 
NUMBER 
(JEDEC) Max Min Max 

6-~ .~;06 1.875 ~ - 
6-~•~~~ :.e.an 2.312 
6-8 3. : _~ : 2 75C 

Major di am ecer as checked by ring gauges of 0.25 inch chickn es s. The 
m gauge should clear the bulb above 0.38 inch [rom the base seat 

an dr the mrn tm m gauge should not. 

Measured (rom uthe base e c co the hulb-cop line as determined by a 
ing gauge of O. A37 inch I.D. 

The diameter of the boon dory cylinder as defia ed by the harriers f 

Standard aRSg209A). 
gnu ge (Gauge No.GE9-1, Sheet 30, Sec ci on 3 of EIA 

****Jedec Oocl ioe No. 6-? may also use non-standard 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 

I ' 

"'~ 

T9 
BULB 

BASE 
JEDEC No. 
EI2-70 

DINENSIONS IN INCHES 
* Appl ies to minimum diameter 

except in area of seal. 

T9 
BULB 

BASE 
JEDEC Na 
EI2-70 

OUTLINE 
DRAWING 
NUMBER 
(JEDEC) 

DIMENSIONS (INCHES) 

A B 

Min. Max. Max. 
9 - 55 1.000 1.250 1.625 
9 - 56 1.250 1.500 1.875 
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 
9 -62 2.750 3.000 3.375 

Outlines with Top Cap 

1188 CAP 
I•ai2'r~ JEDEC No. 

DIA. I CI-2 OR CI-3 

A 
B 

i 

~~ 

T9 
BULB 

BASE 
JEDEC No. 
EI2-70 

f.188 Cqp 
X1.062' JEDEC No. 

DIA. ~ SCI- OR CI-34 

DIMENSIONS IN INCHES 

` Appl ies to minimum diameter except in area of seal. 

OUTLINE 
DRAWING 
NUMBER 
(JEDEC) 

DIMENSIONS (INCHES) 
A B 

Min. Max. Max. 

9 - 88 2.000 2.250 2.625 
9 - 89 2.250 2.500 2.875 
9 - 90 2.500 2.750 3.125 
9 - 91 2.750 3.000 3.375 
s -92 3.000 3.250 3.sz5 
9 -93 3.250 3.500 3.875 
9 - 94 3.500 3.750 4.125 
9-95 3-750' 4-000 4.375 

92CS-12526 

OUTLINE 
DRAWING 
NUMBER 
(JEDEC) 

DIMENSIONS (INCHES) 
A B 

Min. Max. Max. 

9 - 96 2.000 2.250 2.625 
9 -97 2.250 2.500 2.875 
9 -98 2.500 2.750 3.125 
9 - 99 2.750 3.000 3.375 
9 -100 3.000 3.250 3.x25 
9 -101 3.250 3.500 3.875 
9 -102 3.500 3.750 4.125 
9 -103 3-750 a.000 a-375 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

OUTLINES 48 
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Outlines 
Glass Tubes 

DUODECAR-12-Pin Base Types 
with T12 Bulbs 

1.563 
1,437*
OIA. 

T12 
BULB 

BASE 
JEDEC No. 
EI2-74 

DIMENSIONS IN INCHES 
' Appl ies to minimum diameter 

except in area of seal. 

1.563 
1.437* 
DI A. 

T12 
BULB 

BASE 
JEDEC No. 

EI2-74 

a 

DRAWING 
NUMBER 
(JEDEC) 

DIMENSIONS (INCHES 

A 6 

Min. Max. Max. 

12 - 52 1.250 1.500 1.875 
12 - 53 1.500 1.750 2.125 
12 - 5a 1.750 2.000 2.375 
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 
12 - 60 3.250 3.500 3.875 
12 - 61 3.500 3.750 4.125 
1z - 6z 3.750 a.000 a.375 

Outlines with 

CAP 
JEDEC No. 

CI-2 OR C I-3 

Top Cap 

B 
TI2 
BULB 

 ' BASE 
~  JEDEC Na 

EI2-74 

DIMENSIONS IN INCHES 

1.563 
1,437* -► 
DIA. 

CAP 
JEDEC No. 

'CI-I OR CI-34 

92CS-12525 

' Appl ies to minimum diameter except in area of seal. 

OUTLINE 
DRAWING 
NUMBER 
(JEDEC) 

DIMENSIONS (INCHES) 

a B 

Min. Max. Max. 

12 - 75 2.000 2.250 2.625 
12 - 76 2.250 2.500 2.875 
12 - 77 2.500 2.750 3.125 
1z-78 2.750 3.000 3.375 
12 - 79 3.000 3.250 3.625 
12 - 80 3.250 3.500 3.875 
12 - 81 3.500 3.750 4.125 
12 - 82 3.750 4.000 4.375 

OUTLINE 
DRAWING 
NUMBER 
(JEDEC) 

DIMENSIONS (INCHES) 

A B 

Min. Max. Max. 

12 - 83 2.000 2.250 2.625 
12 - 84 2.250 2.500 2.875 
12 - 85 2.500 2.750 3.125 
12 - 86 2.750 3.000 3.375 
12 - 87 3.000 3.250 3.625 
12 - 88 3.250 3.500 3.875 
12 - 89 3.500 3.750 4.125 
12 - 90 3.750 4.000 4.375 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



Outlines 

Glass Tubes 

NOVAR-9-Pin Base Types 

^^ 

~~ 

MAX. 

BULB 
T12 

1.562 
1.438" — DAP JEDEC No. 
DIA._~CI-I OR CI-34 

BASE 
JEDEC No.E9-68 

szcs-izscon 

DRAWING DIMENSIONS (INCHES) 

NUMBER A 8 

(JEDEC) Min. Max. Max. 

12-95 2.250 2.500 2.880 
12-9.6 2.500 2.750 3.130 
12-99 3.250 3.500 3.880 

I.IBB 
1.062x
DIA. 

B 
MAX. 

BULB 
T9 

A 

i
BASE 

JEDEC Na E9 -89 
szcs-izwoe 

OUTLINE 
DRAWING DIMENSIONS (INCHES) 

NUMBER A B 

(JEDEC) Min. Max. Max. 

12-116 3.500 3.750 4.130 

1.562 
1.436 
DIA. 

B A 
MAX. 

B~ 
i 

~II 
~ I JEDEC No. E9-69 

szcs-izssoc 

DRAWING 
NUMBER 

DIMENSIONS (INCHES) 
B A 

(JEDEC) Min. Max. Max. 

9-107 1.750 2.000 2.380 
- 2.375 2.625 3.005 

Appl ies to tne.mi nimum diameter except in [he area of the seal. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices .Harrison, N. 1. 

OUTLINES 4C 
10-64 



Outlines 
Glass Tubes 

NOVAR-9-Pin Base Types 

1.196 
.. 1.0628--+ 

DIA. 

MAX. 

BULB 
T9 

MAX. 
wr 

BASE 
EDEC Na E9-75 

92C5-2660E 

"`Measured from the base 

seat to bulb top l ine 

as determined by a ring 

gauge of 0.600" I.D. 

OUTLINE 
DRAWING DIMENSIONS (INCHES) 

NUMBER C B A 

(JEDEC) Min. Max. Max. Max. 

— 2.050 2.230 3.080 2.700 
— 2.405 2.585 3.110 2.730 

Botton-exhaust type has the same A & 8 

dimensions as top-exhaust type shown 

OUTLINE 
DRAWING 
NUMBER 
(JEDEC} 

DIMENSIONS INCHES 
} ( A B 

Min. Max. Max. 

— z s75 --~~ 3.505 

SEATING 

~J ~~ BASEE
JEDEC No. E9-69 

MAX. 

BULB 
T12 

92C5-i2660F 

1.562 
I.— 1.438 CAP JEDEC Na 
 OI

^
A.~/ CI-2 OR CI-3 

J~ 

a 

BASE 
JEDEC No.E9-B8 

9205-126600 

OUTLINE 
DRAWING 

DIMENSIONS (INCHES) 

NUMBER A B 

(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 

  SEATING 
l~T(~}(jlfl'( ~ PLANE 

~ ~ l~jl ~ ~ BASE 
9zcs-nive~e JEDEC No. E9-96 

'v ,' 

i./ 

~/ 

`i 

`/ 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



OUTLINES —Glass Tubes 
GLASS OCTAL--Octal Base Types 

with T9 Bulbs 

13/ 16 
(AMAX. 

A 

B 

I Illl I 
1 9/32 \ 
MAX. 

SHORT 
INTERMEDIATE-
SHELL.00TAL 

Fig. l 

1 5/32 \ 
MAX. 

INTERMEDIATE-
SHELL OCTAL 

Fig.2 

B 

1 5/IS \ 
MAX. 

SMALL-WAFER 
OCTAL WITH 

SLEEVE 

Fig.3 

OUTLINE DIMENSION 

JETEC No. A B 
Max. Max. 

Fig. l Fig.2 Fig.3 INCHES INCHES 

- 9-1 - 1-3/4' 2-5/16 
- 9-7 - 2-1/2 X1/16 

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 
- 9-33 - ~ v a 3-13/16 

1316' SKIRTED 

`MAX. ~~NIATURE 

2 5/g -
23/4. 

1 3516
MAX. 

1 9/32~INTERMEDIATE-
MAX. SHELL OCTAL 

JETEC No.9-17 

1 3/ 1fi  SKIRTED 
MAX. MINIATURE 

I%6 
MAX. 

25/ 16 - 

2 3 /q 

35/i6 
MAX. 

SMALL-WAFER 
OCTAL WITH 

SLEEVE 

(JETEC No.9-18 

' For electron-ray tunes, the seated neignt is 1-11/16' +1/16'- 1/u•. 

MAY 1, 1955 TUBE DIVISION 
RADIO CO[IORATION OF AMERICA, HARRi50N, NfW IERSEY 
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OUTLINES—Glass Tubes 
GLASS OCTAL--Octal Base Types 

with T9 Bulbs 

SKIRTED 
13/16 MINIATURE 

~MAX.~/ 

1 9/32 
MAX. 

1 
33/ „ 

16 
MAX, 

2 516 - 

INTERMEDIATE -
SHELL OCTAL 

JE7EC No.9-23 

x{13/16 MAX.~-- SKIRTED 
MINIATURE 

9/ , MAX. 

3 5/32 3~/8, 

±5/32 MAX. 

INTERMEDIATE-
SHELL OCTAL 

~JETEC No. None 

x{13/16 MAX.'S-- S/tIRTED 
,MINIATURE 

I■ 
I
T
1 

~ 

MAX. 4''—
SHORT 

NTERMEDIATE-
SHELL OCTAL 
WITH EXTERNAL 

BARRIERS 

IJETEC No. None 

~ 3/ 16 SMALL 
MAX. / 
~ ~ 

3 5/ 16 

f 3/ 16 
4 /6 
MAX. 

'SHORT 1 9/32 INTERMEDIATE-
MAX. SHELL OCTAL 

IJETEC No.9-51 

~.. 

V 

~..s 

MAY 1, 1955 TUBE DIVISION 
[ADIO CO[MJ[ATION Of AMf [IU. NA[[ISON, NEW lE[SEY 

OUTLINES 5 



OUTLINES — Glass Tubes 
GLASS OCTAL--Octal Base Types 

with T12 Bulbs 

1916 
MAX. 

LARGE-WAFER 
OCTAL WITH 

SLEEVE 

3 /2 

MAX. 
41/ 16 
MAX. 

IJETEC No. None 

SMALL—

SHORT 
JUMBO-
SHELL 
OCTAL 

19~6~ 
~ MAX. 

SHORT 
JUMBO-
SHELL 
OCTAL 

IJETEC No. Nonel 

SMALL-

4 /2

+3~6 5 1/8
MAX. 

SHORT 
JUMBO-SHELL 
OCTAL WITH 
EXTERNAL 
BARRIERS 

.-1 23j32 ---. 
MAX. 

IJETEC No. None 

L 

19/ ~. 
16~ 

~ MAX. 

I I,IlI 
123/

32
MAX. 

4 /2
~ 3/~ 5 T/32 

~JETEC No. None 

MAX. 

MAY 1, 1955 TUBE DIVISION 
lADIO COfgtATION OE AME[IU. XAl[ISON. NEW /E[SFY 

OUTLINES 6 



OUTLINES —Glass Tubes 
GLASS OCTAL--Octal Base Types 

with ST Bulbs 

SMALL-SHELL 
OCTAL 

IJETEC. No. 12-71 

1 3/16 MAX. 

~ I ~~ 6 
MAX. 

3T/6 
13/ 16 
_5/16 

q S/B 

MAX. 

MEDIUM-Si{ELL 
OCTAL 

IJETEC No. l4-3 

I'I6 

2 I/6 MAX. 

19j16 
MAX. 

q 9jIB 
~ 3/16 

55/I6 
MAX. 

■ 
I Illl I 

MEDXIM-
SHELL OCTAL 

IJETEC No.l6-3 

--,H I y/16 MAX. 
SKIRTED 

13/16 I MINIATURE 
MAXI 

I1/4 f 
33/q 

5/32 
`1f5/32 
MAX. 

SMALL-SHELL 
OCTAL 

IJETEC No.12-81 

I 

1916 MAX. 

13/I6 
MAX. 

SKIRTED 
INIATURE 

' 1 
q 5j32 

5/32 

4 ~/8 
MAX. 

Ii~ll 
SMALL-SHELL 

OCTAL 

IJETEC No. Nonel 

j 916 

L 

2 11s MAX. 1.--

.-19j16-~+ iSMALL MAX. 

q 
31/32 

'-5j32 

1 5116
MAX. 

MEDIUM-SHELL 
OCTAL 

IJETEC No. l6-5 

MAY 1, 1955 TUBE DIVISION 
RADIO COR[O[ALION OF AMERICA, HARRISON, NEW JERSEY 

OUTLINES 6 



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

J ETEC No. 9-32 

JETEC No.9-31 

J,ETEC No. 9-30 

MAY 1, 1955 TUBE DIVISION 
tAp10 COtFOtA~ION OF AME[IG, IWlI50N, NEW lE[SET 

OUTLINES 



OUTLINES —Glass Tubes 
SMALL 4-PIN, SMALL 5-PIN, 

SMALL 6-PIN, b SMALL 7-PIN BASE TYPES 

1 3/ 16 
MAX. 

13/16. 
MAX. 

i 
3 3/g 

t 3/ 16 
4 3/16 
MAX. 

SMALL-SHELL 
SMALL 4-,5 - ,6-. 

7-PIN 

JETEC No.9-26 

+I 9/ 16 MAX.+ 

13/16 MAX. SMALL 

3 25/32 

4 17/32 
MAX. 

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

JETEC No. l2-6 

SMALL-SHELL 
SMALL 4 - ,5-,6-. 

7-PIN 

JETEC No. l2-5 

~. i 9/ 16 MAX +~
I

1 3/6 MAX. r~~ MALL 

4 3/16 

t %gam

4 I S/I6 

MAX. 

SMALL-SHELL 
SMALL4-,5-,B-7-PIN 

JETEC No. l2-2~ 

~-

`~+ 

MAY i, 1955 IUBE gVIS10N 
MOIO COIEO[ATION OF AMEEIG. XAEEISON. NEW JEEEEY 

OUTLINES 7 



OUTLINES—Glass Tubes 
SMALL 4-PIN, SMALL 5-PIN, 

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

I 

113/32 

L 

1 13/16 MAX. 

I T/16 MAX. 

3 7/8' 113
/32

+ 3/ 16 

- 5/ 16 

4 I /16 
MAX. 

MEDIUM -SHELL 
SMALL 4-.5- 6-PIN 

OR 
MEDIUM-SHELL 
MEDIUM 7-PIN 

(JETEC No. l4-I 

~1 
13/16 MAX. 

'~ I x/ 16 MAX. jMALL 

2 %16 MAX.—~ 

1 9/ 16 MAX: 

4 9/32 

t /g~ 

5 1/32 
MAX. 

MEDIUM-SHELL 
SMALL 4-, 5-PIN 

JETEC No. 14-2) 

4 9/16 

f 3/ 16 

5 3/8

MAX. 

MDDIUM-SHELL 
SMALL O &5-,6-PIN 

MEDIUM -SHELL 
MEDIUM 7-PIN 

JETEC No. l6-I ~ 

MAY 1, 1955 TUBE DIVISION 
RADIO CORFOIATION OF AME[ICA, NARRISON, NEW IERSEY 

OUTLINES 8 



OUTLINES —Metal Tubes 

For correlation of 

TUBE TYPE, ENVELOPE DESIGNATION, f~ OUTLINE No., 

see REY on back of this sheet 

I I/3 2 
MAX. 

3 
I X16 
MA% 

1 3/4 

MAX. 

15/16 MAX 

I X32 
MAX. I` 

13/3 2 

~} 1/ 3 2 

I ~/3 2 
} 1j32 

SMALL-
WAFER 
OCTAL 

JETEC No.B-5 

~ I I/32 
MAX. r~

13j3 2 

} 1/32 

1 T/3 2 
-( } I/32 

SMALL-
wAFER 
OCTAL 

JETEC No. B-I 

2 ~i6 
MAX. 

2 5/8. 

MAX, 

3 /8~ 

MAX 

13/
3 2 

} I'32~ 

1 ~/3 2 
~ }I/32 

15/ 16MAX

JETEC No. B-~ 

1 1/ 32 
MAX. 

1 5/ 16 MA X. 

SMALL-
WAFER 
OCTAL 

MINIATURE 
WITH 
WAFER 

13/3 2 
~} I/32 
~t I 

T/32M 
-( } 1j32~ 

SMALL-
WAFER 
OCTAL 

JETEC No. B-4 

`/ 

a.~ 

L~ 

`v/ 

MAY 1, 1955 
TUBE DIVISION 

RADIO CORfORA1~ON OF AMERIU. HARRISON, NfW JERSEY 

ouruNEs a 



OUTLINES—Metal Tubes 

For correlation of 
TUBE TYPE, ENVELOPE DESIGNATION, &OUTLINE No., 

see KEY on 6nck of this sheet 

3 /8" 
MAX. 

I I/32 
MAX. 

MINIATURE 
WITH 
WAFER 

13/
32 

~t 
1/32 

I silt  MAX. 

JETEC No.B-2 

I ~i32" 
t I/32" 
SMALL-
WAFER 
OCTAL 

1 
2 i /i f 
MAX 

3 /q" 

MAX. 

(JETEC No. 10-I 

I 

SMALL-
WAFER 
OCTAL 

I I/3 2 
MAX. 

Ij~jl I 
I s/IBMAX. 

JETEC No.B-6 

13/
32 

t 1/32 

1 x/32 

t 1/32"

SMALL-
WAFER 
OCTAL 

MAY 1, 1955 TUBE DIVISION 
RADIO CORRORATION OF AMERICA. HAIRISON, NEW If RSEY 

OUTLINES 9 



OUTLINES — Metal Tubes 
KEY 

Type Envelope Outline Type Envelope Outline 
No. Designation Jetec No. No. Designation Jetec No. 

'OZ4 MTTSA 8-3 6ST7 MT8G 8—i 
5T4 MT10A 10-1 6SZ7 MT8G 8-1 

5W4 MT8B 8-~ 6V6 MT88 8~i 
5Z4 MT88 8-1i 6X5 MT8B 8~i 
6A8 MTTSA 8-4 12A6 MT8B 8~i 

6AB7 MT8G 8-1 12C8 MTTSA 8~ 

6AC7 MT8G 8-1 12H6 MTBK 8-5 

6AG7 MT88 8~ 12K8 MT8G 8-2 

6B8 MTTBA 8-4 12SA7 MT8G 8-1 

6C5 MTSG 8-1 12SC7 MT8G 6-1 

6F5 MTTSA 8-4 12SF5 MT8G 8-1 
6F6 MT8B 8-~ 12SF7 MT8G 8-1 
6H6 MT8K B-5 12SG7 MT8G 8-1 
6J5 MT8G 8-1 12SH7 MT8G 8-1 
6J7 MTTSA 8-4 12SJ7 MT8G 8-1 

6K7 MTTBA 8-4 12SK7 MTBG 8-1 

6K8 MTSG 8-2 12SQ7 MT8G 8-1 

6L6 MT10A 10-1 12SR7 MT8G 8-1 

6U MTTSA 8-4 12SW7 MT8G 8-1 

6N7 MT86 8-6 12SY7 MTSG 8-1 

6Q7 MTTBA 8-4 25A6 MT8B 8~'i 

6R7 MTTBA 8-4 25 L6 MT8B Ski 

6S7 MT8G 8-2 2526 MT8B 8~ 

6SA7 MTBG 8-1 502—A MT8G 8-1 
6587—Y MT8G 8-1 1611 MT8B 8~ 

6SC7 MTBG 8-1 1612 MTTBA 8-4 

6SF5 MTBG 8-1 1613 MT86 8-~i 
6SF7 MTBG 8-1 1614 MT10A 10-1 

6SG7 MT8G 8-1 1619 MT10A 10-1 
6SH7 MT8G 8-1 1620 MTT8A 8-4 

6SJ7 MT8G 8-1 1621 MT8B 8~i 
6SK7 MT8G B-1 1622 MT10A 10-1 

6SQ7 MT8G 8-1 1631 MT10A 10-1 

6SR7 MT8G 8-1 1632 MT8B 8~ 

6SS7 MTSG 8-1 1634 MT8G 8—i 

5693 b1T8G 8-1 

MAY 1, 1955 nwE orvwON 
tAD10 [q[gAT10N p AMttIG, XAttIEON, NEW IFtit1 

OUTLINES 9 



BASES 

1-TERMINAL TYPES CAPS) 

MINIATURE 
WITH WAFER 

250" 
~xA05" 

.260"~ 0" 

.645"—"i 

J ETEC No.0 I-4 

RCA Ilo. M399 

INSULATING 
WAFER 

SKIRTED MINIATURE 

250" 
±.005" 

.344" 

~~~ 

I.. 

~~ .420" 
±.020" 

J ETEC No.CI-3 
RCA No. 3933 

SKIRTED MINIATURE 

.zso" 
~±.00S" 

SKIRTED MINIATURE 

~

I

.zso" 

.406" ~ 82 1" ~ 
.4~'MLl 

I

~±.005" 

~ 
I" it 

—~_ 

.420' 
±A20' —~1 ,420' FA--

J ETEC No.CI-2 
RCA No. 3927 

SMALL 

.360" µ—
±.005"~ 

~~6,. ~f 

4a20" 
_,020` 

J ETEC No.0 I-I 
RCA No. 3907 

J ETEC No.CI-33 

SMALL 
WITH TUBULAR SUPPORT 

360 
±.005°~ 

344" MIN. 
TO GLASS 

t 
,438" 

CONNECTOR SHOULD NOT XERT MORE THAN 
7 POUNDS RADIAL COMPRESSION 0.T ANY POINT 
AROUND THE C.I RC UMFERENCE OF THE CAP. 

' Add 0.020" for solder on finished tube. 

JETEC No.CI-34 
RCA No. 3999 

4-57 
TUBE DIVISION 

RADIO CORRORATION Of AMERICA. HARRISON, NfW IERSEY 

CAPS 1 



BASES 

1—TERMINAL TYPES (CAPS) 

SKIRTED SMALL MEDIUM 

360" .000 " 
.566"„ 
1.007 

,* 

~MI~~~[ 

~ „ 
~ ,56~ ~ 

L 576-+) ~ I

F~—.500~=~1 

JETEC No.CI-22 

MEDIUM 
WITH TUBULAR SUPPORT 

.566" 
tA07" 

T—
,400"MIN. 
TO GLA55 
1—

.531" 

CONNECTOR SNOULD NOT E%ERT MORE THAN 
10 POUNDS RADIAL COMPRESSION AT ANY POINT 
AROUND THE CIRCUMFERENCE OF THE CAP. 

JETEC No.CI-39 

RCA No.R7062 

JETEC No.CI-5 

RCA No. 3903 

SKIRTED MEDIUM 

1.052 --"i 

JETEC No.CI-14 

RCA No. 3980 

''✓~ 

' Add 0.020" for solder on finished tube. 

~ Add D.ONO" Par solder on finished tube. 

4-57 CAPS 1 
TUBE DIVISION 

RADIO CORPORATION OE AMERICA. NARRISON, NEW IE RSFY 



BASES 

1-TERMINAL TYPES (CAPS) 

SKIRTED MEDIUM 

.566" 
3,007" 

.400 
MIN. 

.125" J—

~~ 
1.625" 

,500"~ 

.782" ~ 

J ET EC No.CI-29 

SKIRTED MEDIUM 
.566" ~ 
x.007" 

1.670" 

500" ~ 

1.000"~ 

J ET EC No.0 I-27 

RCA No.3985 

~ Ado O. OuO• for soltler on fin isneo tune. 

SKIRTED MEDIUM 
WITH ROLLED EDGE 

.566" 
3.007" 

,400 
MIN. 
~-

5~0"~ 

968"~ 

I
~I

1.525" 1 

J ETEC No.CI-19 
RCA Na. 3940 

ShtIRTED MEDIUM 
a` 66'~ 
3.007" 

.400 
MIN. 
J 

J ETEC No.CI-6 
RCA No.3904 

-57 
TUBE DIVISION 

RA010 CORPORATION Of AMERICA. MARRISON, NFW JERSEY 

CAPS 2 



BASES 

1—TERMINAL TYPES (CAPS) 

LARGE 

.soo" —. 
2A07" 

"it 785„ 
MI N. 

t 

JETEC No.CI-15 
RCA No.3917 

SKIRTED LARGE 

.eoo" 
sA07" 

.625" 
MIN. 

N IR06" 

JETEC No.CI-9 
RCA No.3905 

Add 0.060• for snider on finished tune. 

LARGE 

aoo" 
:. 007" -' ,

i,000" " 

1.000"~

JETEC No.0 I-8 
RCA No.3910 

i 
,613" ~ 

4613" ~ 

4-57 
TUBE DIVISION 

LAPS 2 

RADIO CORpRAiION Of AIAEeiCA, nARRISON, NFw 1ERSEY 



BASES 
1—TERMINAL TYPES CAPS) 

SKIRTED LARGE 
.eoo" 
i.007" 

~~ 62 
MIN. 

2.281'  

uETEC No.CI-10 
RCA No. 1904 2.230' 

8 ~3"~ 

SKIRTED LARGE 
.eoo" 
3.007 

~ 3~, ■ 

2.750"~ 

2.858" 

J ETEC No.CI-30 
RCA No. 1902 

` Add 0.060' fcr solder on ri ni shed tune. 

MAY 3, 1954 TUBE DIVISION 
IIAow coerounaN or Aru~iu, lwuwN, NEW ~c~ser 

CAPS 3 



BASES 
1—TERMINAL TYPES (CAPS) 

DETAILS OF 
RECESSED SMALL BALL GAP 

& BULB ASSEMBLY 
J ETEC No.J I-22 

~jb R. MAX. 

3/4 R. MAX. \ 
(SEE NOti) 

3/ 16 
MAX. 

L 

F 

.1501.015 .010'POST 

.150'4.030'-.010'RIM 

OUTSIDE CONTOUR 
OF BULB 

.140'R. MIN. 
+-- TO FILLET 

.113't.005 
DIA. 

056'R. 

.080'3.005' 
DIA. 

ALTERNATE EDGE DESIGN 

5/I6 R. MAX. 

3/32 MAX.—

.200 R. 
3/16 

MAX. 
MIN. 

T 

VARIANT SEAL SHAPES 

3/64 MAX. r 1/32 I 3/16 
MA%. /32 

~M

2X. 

T 

NOTE~PROTRUSION OF GLASS AROUND CAP 
ABOVE BULB CONTOUR IS LIMITED 
TO AREA BOUNDED 8Y CIRCLE 
CONCENTRIC WITH CAP AXIS AND 
HAVING RADIUS OF 3/4' MAX. 

FOR ATTACHING OR DETACHING,THE CONNEC-
70R SHOULD REQUIRE NOT MORE THAN 8 
POUNDS TOTAL FORCE PERPENDICULAR TO 
THE PLANE OF THE RIM OF THE CAP. 

ANGLE BETWEEN PLANE OF THE RIM OF CAP 
AND PLANE TANGENT TO ORIGINAL CONTOUR 
OF BULB AT CENTER OF CAP ~W ILL NOT BE 
MORE THAN 10'. 

92CM-6535R4 

~.-

`i 

`~~ 

'`. 

MAY 3, 1954 TUBE DiVK10N 
uolo axrounoR or Al~uu, Iwnsw, rew xuer 

Caps 3 



Bases 
Caps ~1-Terminal Types) 

Details of Recessed Small Cavity Cap & Bulb Assembly 

JEDEC No.JI-2! 

^. 

C 

~_ 

E ~, I 0 

TWO-PIECE CAP/'y I~~ ' ; ONE-PIECE CAP 

.~.r

92CM-6651R3 

NOTE I 

VARIANT SEAL SHAPES 

DIMEN- 
$ION 

INCHES MILLIMETERS 
NOTES Min Nom Max Min Nom Max 

~
r~

s
G

»
im

~
~

c
p
n
 

- - 0.750 - - 19.05 2 
0.307 0.312 0.317 7.798 7.925 8.051 
- - 0.570 - - 14.47 

0.153 - 0.173 3.89 - 4.39 
0.136 - 0.166 3.46 - 4.21 
- - 0.188 - - 4.78 
- - 0.031 - - o.7s 
- - 0.031 - - - 0.78 
- - 0.047 - - 1.19 3 
- - 0.094 - - 2.38 
- - 0.188 - - 4.78 

See Noces on reverse side. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

CAPS 4 
10-65 



Bases 
Caps (1-Terminal Types 

Note I : Connector shall not extend beyond this line. Bot-
tom contour optional. 

Note 2: Protrusion or depression of glass around cap above 
bulb contour is limited co areas bounded by circleconcen-
tric with cap axis and having radii as shown above. 

Note 3: When measured in a plane perpendicular co axis of 
contact cone. 

Note 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 0. 

caps 

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



BASES 

~\ 3-PiN TYPES 

/1 

SMALL-SHELL 
PEEWEE 3-PIN 

.810'—

.856' 

.500 

.937' 

447' 
tl MAX>~ 

} 

045 
rMAX. 

 1
~ —{ 

34(jMIN. 
.1 

J ETEC No.A3—I 
RCA No.3313 

Base—pin positions are held to tolerances such that entire 
length of pins wi l l enterflat—plate gauge IJETEC No.GA3—I I 
having thickness of l/4" and three holes with diameters 
of 6.1030"— 0.1035" so located on a 0.3440" } 0.0005" 
diameter circle that Che distance along the chord between 
two adjacent hole centers is 0.2340" } 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 total ing 2 pounds wi l l not be l ifted when 
pins are withdrawn. 

Add 0.020' for solder on finished tube. 

NOV. 5, 1954 Tug orvmon 
RADIO CWraATlpl d AME~IG, MNllt011, f!M XtlfT 

BASES 1 



BASES 
3-TERMINAL TYPES 

Izo' 

I r4" 

LARGE TERMINAL 
CONNECTED TO ~ 

SHELL -~' _ 

 43ie DIA. 

120' 

2 SMALL 
TERMINALS 
INSULATED 
FROM SHELL 

.500"t .007" («` ~ .437"3.007" 
.015"MAX. ~ ~  ~r.~ih -t 

1116  MIN.~ II~IB MIN. RI 
~6. 

7~8" 

JETEC No.A3-80 

RCA No.3232 

` Add 1/B' for solder on finished tune. 

`/ 

-..►.. 

NOV. 5. 1954 TUBE olwslo~ BASES 1 
uoio coerourroN a AreutA, NAeelsoN. New xetex 



BASES 
4—PIN TYPES 

TTSMALL 4 —PINY
PIN DIMENSIONS AND ORIENTATION 

,065~~ MA
♦
X. 

195 ~~ ~ ~~ I 
MAX, .450 .596 *

MIN. MAX. 
f 

2-PINS~ ~.~ ~ 2-PINS 
.1253 .003 .156~~*.003 

~~` 4~ 

.437~~   ~ .468~~ 

~ ~~~ z 
I~ 1 

1~.6+-~1 
Base-pin positions are held to tolerances such that entire 
length of pins wi l l enter flat-plate gauge (JETEC No. GA4-I ) 
having thickness of I/4" and four holes, two with diame-

ters ofi 0. 1650" ± 0.0005" and two with diameters of 

0.1340" ± 0.0005" so located on a 0.6400" t 0.0005" di-

ameter circle that the distance between the adjacent 

0.1650" diameterpins is 0.4680" ± 0.0005" and the distance 

between the adjacent 0. 1340" diameter pins is 0.4370" 

± 0.0005". 

Pin fit in gauge is such that gauge together with sup-

plementary weight total ing 4 pounds wi l l not be l ifted 

when pins are withdrawn. 

DWARF —SHELL SMALL —SHELL 

SMALL 4—P N SMALL 4 — PIN 

i 
1.436~~*

.843 

E .037~~ ~, 
1.072 

JETEC No.A4-26 
RCA No.4107 

1.436~~*

'~ Atltl 0.030• for solder on finished tube. 

I 
.843~~ 

v v 

I.I36~~— 1 175 

JETEC No. A4-5 
RCA No. 4108 

8-56 TUBE DIVISION 
RADIO CORPORATION OF AMERIG, NARRISON, NEW JERSEY 

BASES 2 



BASES 

4—PIN TYPF_S 

MEDIUM—SHELL 
SMALL 4 —PIN 

1.680`* 

i 
I.O~ 7••

1
1.337 ~— 1377 ~~ 

JETEC No. A4-9 

RCA No.4106 

MEDIUM-SHELL 
SMALL 4 -PIN 
WITH BAYONET 

1"--.070±,008' 

.082 
MAX, 

iT 
1.230~~*
3.020 

I,337~~-1.377~~ 

I 
1.087•,

1 

JETEC No.A4-10 

RCA No.4102 

MEDIUM-METAL-SHELL 
SMALL 4-PIN 
WITH BAYONET 

—if ~.070~~±.008' 

.082~~ 
MAX.Z 

i ~ 
I 

1.230~~ 
3.020~~ 

1 

JETEC No.A4-89 

RCA No.4102—MI 

For other dimensions, see first page 

of the "Small q —Pin" series. 

~ Add 0.030" for solder on finished LuOe. 

1.680~~~ 

t

8-56 
TUBE DIVISION 

BASES 2 
0.AD10 CORPORATION OE AMERIU. HA0.RISON, NEW JERSEY 



BASES 

4 —PIN TYPES 

MEDIUM — METAL— SHELL 
JUMBO 4—PIN 
WITH BAYONET 

~ - 1.840"-1.867~~—~ 

.094" 
1.015' 

t 

082 
MAX 

1.185' —
Y.020" 

.260' MAX -~ ~ 1-
T_ • O" 

MAX. 

J ETEC No. A4-29 

RCA No. 18398 

1395" 

250' 1.670 ~ 
MIN. I 

{--{ {II 

+ t.320"iE

MAX. 

4 PINS 
187't 003 

DIA. 

SKIRTED MEDIUM —METAL—SHELL 
JUMBO 4—PIN 
WITH BAYONET 

~-- 2.180" —2.230"—ti 

1.989" 

2.250~M

J ET EC No. A4-69 

RCA No. 4260A 

Other dimensions are same as Base JETEC No.Aq-2q above. 

' Add 0.060" fcr solder on finished tube. 

JAN. 3, 1955 TUBE DIVISION 
RADIO CO[WRA110N Of AMERICA, NA[[ISON, NEW lE[SEY 

BASES 3 



BASES 
4-PIN TYPES 

SUPER-JUMBO 4-PIN 
PIN DIMENSIONS AND ORIENTATION 

.062"MAX. 
tt _ 

.260"MAX.+I'I— 

4 PINS 

_ 

' Ste„ 

MIN. 
t 

700"« 
MAX. 

.187"t .003"~ I~-
DIA, a 

3, 

~~ ~ 
.5612" -~  ̀ .750" 

~4~2`-  I-.-I 1000" 

Base-pin positions are held to tolerances such that pin 

centers may deviate a maximum distance of 0.010" from their 

true geometric positicn. 

SMALL-SHELL 
SUPER JUMBO 4-PIN 

—~ Lazz"-Lase" r- 

~7 ,•

Le7s"" 
~--. 0 

J ETEC No. A4-15 

RCA No.41 1 

MEDIUM-SHELL 
SUPER-JUMBO 4-PIN 

r Leas"-Le7s"- -~ 

z.o6z"« 

I.ais" 

` Add 0.060' for solder on Iinishetl tune. 

J ETEC No. A4-I6 

RCA No.412 

~.i 

.~.>_• 

JAN, 3, 1955 7ueE Drv6laa 
uo~o co~rounor, a Amenu. ~u~nfa«, «[w tE~ur 

BASES 3 



BASES 

4-PIN TYPES 

MEDIUM-METAL-SHELL 
SUPER-JUMBO 4-PIN 

1~--1.845"-1.875"~'1 

2.285" 

~J 

.26 

.I 10'~—
.140" 

 [~  1.4JIj,40" 

.760" .865" 
MIN. MAX. 

Detail of Groove 

054"-
- '1 I"—.070" 

~~ ~. 
R. 

JETEC No.A4-81 

t 

For other dimensions, see first bage 

of the "Suer—Jumho" series. 

' Add 0.060• for solder on finished tube. 

4-57 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, NARRISON. NEW JERSEY 

BASES 4 



BASES 

4-PIN TYPES 

LARGE -SHELL 
SUPER-JUMBO 4 -PIN 

WITH BAYONET 

'-- 2.187"- 2.219"—~ 

.120 
__ 

3.015" 

fil r 082" 
1 MAX. 

1.546"* 
3.020 

.740 
M } X. 

.562" -~ 

- 

SLOT .094" WIDE 

1.453 

2.161"*

I 

065" 
AMAX. 

.7 r0 

I l 
x ;500" 

x.313"R. 

.500" 

J ETEC No. A4-88 

RCA No. 3982 

For other dimensions, see first q¢ge 

of the "Suf er-Jumbo" series. 

~ Add 0.060" for =_older on fin i5hed tube. 

C 4-57 
TUBE DIVKION ~ 

RADIO CORPORATION OF AMERICA, NARRISON, NEW JERSEY 



BASES 

4-PIN TYPES 

LARGE-METAL-SHELL 
SUPER -JUMBO 4 -PIN 

WITH BAYONET 

~— 2.177'-2.219~~ ~ 

094' 
! OIS""~ +~

1.546*
±.020 

073 
MAX. 

t ' 
f 

.575u
MIN. 

~_ 

2.125~~w

~.718~w
MAX. 

J ET EC No. A4-18 

RCA No.4310 

For other dimensions, see first gage 

of the "Buyer-Jumbo" series. 

Add 0.060' for solder on tin isnea tune. 

4-57 n~eE orv~ON 
RADIO CORPORATION OF AME RIU, HARRISON, NEW lE [BEY 

BASES 4A 





BASES 

5-PIN TYPES 

RRSMALL 5-PIN~~ 
PIN DIMENSIONS AND ORIENTATION 

.065`MAX. 

~~  . ~ ,. 
450 5% 4 

MIN. M +X. 

.195`MAX ~ , r ~5 PINS
+ 

750r _~~;;~ 

.125`t.003` 
DIA. 

~ ~ ~~~-~" 

~30` ~~~ 

Base-pin positions are held to tolerances such that entire 

length of pins wi l l enter flat-plate gauge (JETEC No.GA5-I I 

having thickness of I/4" and five holes with diameters of 

0. 1360" t 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 total ing 4 pounds will not be l ifted 

when pins are withdrawn. 

SMALL-SHELL 
SMALL 5- PIN 

1.136`-1.175` ~'-

1.436 4̀

.843` 

JETEC No. A5-6 

RCA No.510E1 

MEDIUM-SHELL 
SMALL 5-PIN 

--, 1.337`-1.377` 

1.680 4̀

pdd 0.030" for solder on finished to De. 

~ 7N 

JETEC No. AS-I I 

RCA No.5106 

MAR. 1, 1955 rum gy~pN 
RADIO COI/OlAT10N Of AMERIG. NARRISON, NEW lE[[fY 

BASES 5 



BASES 

5-PIN TYPES 

MEDIUM-SHELL 
GIANT 5-PIN 
WITH BAYONET 

MAX 

1.576*
i.020 

1 

1.250" 

2.142"-2.188" 

90 

90°
~60 °

IJE7EC No.A5-19 RCA No.5325 

1.750'

.073" 
MAX. 

2.478 ~* 

f 
s7s' .lad' 

M{X. 

S PINS 
.187 'i .003 ' 

DIA. 

30°

SPECIAL. METAL-SMELL 
GIANT 5-PIN 

See Tube Ty4es q-~25AlgDz1 and q-agoAlgDa2 

SPECIAL METAL-SHELL 
SUPER-GIANT 5-PIN 

See Tube Ty4e 4-i000A 

° ddd 0.030' for solder on finisnetl tube. 

`r' 

~~ 

MAR. 1, 1955 TIKE OrvI~oN 
~MIO CWgt~ilOff Of ~ME[IC~. X~EEISON. NfW If ISEY 

BASES 5 



BASES 
5—PIN TYPES 

SMALL—SHELL DUODECAL 5—PIN 
For details of this base, see come s¢onding 

DUODECAL iz-PIN ty¢e 

DWARF —SHELL OCTAL 5 —PIN 
SMALL—SHELL OCTAL 5—PIN 
SMALL—WAFER OCTAL 5—PIN 
SMALL—WAFER OCTAL 5—PIN 

WITH SLEEVE 
INTERMEDIATE —SHELL OCTAL 5—PIN 

SNORT INTERMEDIATE —SHELL OCTAL 5—PIN 
SHORT INTERMEDIATE —SHELL OCTAL 5—PIN 

WITH EXTERNAL BARRIERS 
MEDIUM—SHELL OCTAL 5—PIN 

SHORT JUMBO—SHELL OCTAL 5—PIN 
For details of above bases, see come s¢onding 

OCTAL 8-PIN ty¢e 

SMALL RADIAL 5-PIN 
See OUTLINES--Glass Ty¢es 

MEDIUM—MOLDED —FLARE 
SEPTAR 5—PIN 

See Tube Ty¢e q-65A 

h1AR. 1, 1y55 TUBE DIVKION BASES 6 
RADIO CORN)RAiION CF AMERICA. NAIRISON. NEW )f RSEv 



BASES 

6—PIN TYPES 

A~SMALL 6—PIN~~ 
PIN DIMENSIONS AND ORIENTATION 

.065 ~ MAX. 

—j  
I 

450 .5%~ 
MIN. MAX. 

—i 

.195

}I

~ MAX. 7 p h~- 

.750 -~ 2-I' -,

1 

4 PIN3 
.125'" 4.003" 

DIA. 

60' 
ALL PINS 

30'+30~ 

2 PINS .156~t .003~~ DIA. 

Base-pin positions are held to tolerances such that entire 

length of pins wi l l enter flat-plate gauge IJETEC No.GA6-I) 

having thickness of I/4" and six holes, two adjacent with 

diameters of 0.1650" f 0.0005" and four with diameters of 

0.1360" t 0.0005" so located on a 0.7500"~t 0.0005" 

diameter circle that the distance between any two adja-

cent hole centers is 0.3750" t 0.0005". 

Pin fit in gauge is such that gauge together with supple-

mentary weight total ing 4 pounds wi l l not be l ifted when 

pins are withdrawn. 

SMALL—SHELL 
SMALL 6-PIN 

1.136 -1.175 r 

J ETEC No. A6-7 

RCA No.6108 

MEDIUM—SHELL 
SMALL 6-PIN 

~~ 1.337~~-1.377 r 

I.0✓l7~~ 

~~ 

1.650~~ 

Add 0.070" for solder on finisned tube. 

J ETEC No. A6-t2 

RCA No.6106 

`i 

~/ 

1 

MAR. .1, 1955 TUBE DIVKIDH 
GD~O COIEOtAT~d1 OF AMFtIG. IuttiSgl, NEW IEtSEY 

BASES 6 



BASES 

6—PIN TYPES 

LONG MEDIUM—SHELL 
SMALL 6—PIN 

1.337 ~-1.377'~ 

1.908"~ 
1.315" 

1 

RCA No.6105 

For other dimensions, see first gage 
of the "Small 6-Pin" series. 

SMALL—SHELL DUODECAL 6—PIN 

For details of this base, see corresflonding 
DUODECAL Tz-PIN type 

SMALL-SHELL OCTAL 6-PIN 
INTERMEDIATE-SHELL GCTAL 6-PIN 

SHORT INTERMEDIATE-SHELL OCTAL 6-PIN 
SHORT INTERMEDIATE-SHELL OCTAL 6-PIN 

WITH EXTERNAL BARRIERS 
MEDIUM-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 corres4onding 
OCTAL-8 PIN ty4e 

~ Add 0.030' for solder on finisned tuoe. 

MAR. 1, 1955 TUBE DIVISION 
RADIO COEM)EATION Of AMEEICA, NAEEISON, NEW JF ESEV 

BASES 7 



BASES 

6—TERMINAL TYPES 

INSULATING 
INSERT 

SPACE FOR CONNECTOR 
BETWEEN WING NwT ANO 
LOCK NUT IS -'416 MAX. 

JE7EC No. FO-6 

RCA No.6628 

6 STUDS 
3/e =16TH~D. 

MAR. 1, 1955 TIME ~~~ 
MD~O COt10MT10N Of ANFt1G. N~[t~SON, NEW !f[HY 

BASES 7 



45 

~e 

~y. 

easEs 
7-PIN TYPES 

SMALL-BUTTON 
MINIATURE 7-PIN 

9j32~~ 
MAX. 

~6
{
~MIN. 

%4 
~~ 

I~ 
MAX. _I 7 PINS 

A40 1.002 ~ 

}~~r45'~45~ DIA. 

e q  ~ 45' 

3~\~/_5 
~ 

%~\ ~6 

~T 

8~~ 

Minia4ure Base Pin Con4our 

.040~~DIA. 

.015 MIN. 
.035 ~ MAX.; 

~ ~ ~.020~~MAX. FLAT 
NOT BROUGHT 

TO A SHARP POINT 

J ETEC No. E7—I 

PIN 

Base—pin positions are held to tolerances such that entire 

length of pins wi l l without undue force pass into and dis—

engagefromflat—plategaugelpart of gauge JET EC No.GE7—I) 

having thickness of I/4" and eight holes with diameters of 

0.0520" ± 0.0005" so located on a 0.3750" f 0.0005" 
tl iameter circle that the distance along the chord between 

any two adjacent hole centers is 0. 1434" t 0.0005". 

The design of the socket should be such that circuit 

wiring can not impress lateral strains through the socket 

contacts on the base pins. The point of beari rig of the 

contacts on the base pins should not be closer than I/8" 

from the bottom of the seated tube. 

'~ 7his dimension aro and the periphery of any individual pin may vary within 

the l imits shown. 

MAY 1, 1955 ttwE orvaioN 
RADIO COIrORAT10N d AAIERIG, NARRIEON, NEW lE1EEY 

BASES 8 



BASES 
7—PIN TYPES 

~~SMALL 7—PIN f~ 
PIN DIMENSIONS ANO ORIENTATION 

.065~~ MAX. 

~ /
 ^I

SI' g 
.750 ~2- +-6 

~~, 1 7 

L26•S 

--r 1 n .450 .596 ~ 
MIN. MiX. 

S PINS 
.125 t.003~ 

51' 
DIA. 

2 PINS .156~t.003~DIA. 

Base—pin positions are held to tolerances such that entire 
lengthof pins wi l lenterflat—plate gauge IJETEC No.GA7—I 1 
having thickness of I/4" and seven holes, two adjacent 
with diameters of 0. 1650" t 0.0005" and five with diameters 
of 0.1360" t 0.0005" so loc at ed on a 0.7500" f 0.0005" 
diameter circle that the distance between centers of the 
adjacent 0.1650" diameter holes is 0.3288" t 0.0005" and 
the distance between centers of the. adj scent 0.1360" 
diameter holes is 0.3229" t 0.0005". 

Pin fit in gauge i,s such that gauge together with supple—
mentary weight total ing 4 pounds wi l l not be l ifted when 

pins are withdrawn. 

SMALL—SHELL 
SMALL 7—PIN 

1.136 ￼1.175~ 

J ETEC No.A7-8 

RCA No.7108 

"` Atld 0.030' for solder on finisned tube. 

~a.i 

~~ 

~o 

MAY 1, 1955 Tuee DrvwoN 
lADIO COlFORATION OF AMElIU. MA!llShc, H!W lFlSFY 
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BASES 

7-PIN TYPES 

"MEDIUM 7-PIN" 
P I{,1 DIMENSIONS AND ORIENTATION 

065~~ MAX 
1 

.450~~ .596'x
MIN. MAX, 

.195"MAX. 51^-'T"gl~/ 5 PINS 
f ̀ \ h .125 t.003~~ 

1 
~  Î  DIA. 

51' J 34 5 51` 
.BS

I
S~ ~2-- 6 i 

t ~  . I 7 '~ 
_ 

\ /52' 

\`~ ~.x 

12g^S 
2 PINS .I56~~t.003~~D1A. 

Base—pin positions are held to tolerances such that entire 
length of pins wi l l enter flat—plate gauge (JETEC No.GA7-21 

having thickness df I/4" and seven holes, two adjacent 
with diameters of 0.1650" t 0.0005" and fivA with diameters 
of 0.1360" t 0.0005" so loc ated on a 0.8550" f 0.0005" 
tl iameter circle that the distance between centers of the 

adjacent 0.1650" diameter holes is 0.3748" t 0.0005" and 

the distance between centers of the adjacent 0.1360" 
diameter holes is 0.3681" t 0.0005". 

Pin fit, in gaug-e is such that gauge together with sup-
plementary weight total ing 4 pounds wi l l not be Lifted 
when pins are withdrawn. 

MEDIUM-SHELL 
MEDIUM 7-PIN 

JETEC No. A7-13 
RCA No.7306 

' Add e.030• faf-solUer on finished tube. 

MEDIUM -SHELL 
MEDIUM 7-PIN 
WITH BAYONET 

JETEC No.A7-14 

RCA No.7302 

MAY 1, 1955 tWE DIVISION 
tA010 EAIEOEATION W MlEIIG. NAREISON, NEW I[EEET 
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BASES 
'7-PIN TYPES 

MEDIUM-METAL- SHELL 
GIANT 7-PIN 
WITN BAYONET 

.094 
±.015~~ 

i 

1.082 
MAX. 

1.230"~ 
±.020 

5 PINS 
.125"±.003" 

dA. 

.195 = 
MAX. 

61' 

SIB

2.146 2188 

51` 

J ETEC No. A7-17 
RCA No.7609 

4338 

065 
MAX. 1.875* 

T~ 2
MAX. 

2 PINS 
.156'±.003 

dA. 

I.000~ 

6' 
1 

VENTILATED MEDIUM-METAL-SHELL 
GIANT 7-PIN 

See Tube Tyge gEaryA/g-tagB 

~ AAO 0.060• for solder on finished tune. 

MAY 1, 1955 tut orv~oN 
eAao cweoufloN a AAreKw, NAAnsoN, New ieeur 
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BASES 

7-PIN TYPES 

TTSEPTAR~~ 
PIN DIMENSIONS AND ORIENTATION 

.000" MIN. 

I PIN 

,125"t .003 -'~ 
DIA. 

1.000" 

510

6~ 2 

51~ 

0 

52 
6 PINS 

058" ±.006" 
DIA. 

Septar Base Pin Contour 

.058" DIA, 
PIN 

—~ .045" MAX. FLAT 
~ -'~ ~ NOT BROUGHT 

M N, TO A SHARP POINT 

,125~~ DIA. 
PIN 

.075"MAX,-~-~ 

x.040"-.085" 
CONTOUR 
OPTIONAL 

~-~ 

base-pin positions a e held to tolerances such that en-

tire length of pins wi l l 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" t 0.0005" located 

on a 1,0000" t 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 shal l be constructed Oyith 

floating-contact cl ips. 

4-58 ELECTRON TUBE DIVISION 
RApiO COPPORATION OF AMERICA, HARRISON, NEW JERSEY 
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BASES 

7-PIN TYPES 

MEDIUM-BUTTON SMALL- WAFER 
SEPTAR 7-PIN 

  ~ ~ 3 16••  
MAX. DIA. 

~__ _ 

II I~111 I'I 
JETEC No.E7-20 
RCA No.FS86G14 

MEDIUM 
MOLDED-FLARE 
SEPTAR 7-PIN 

JETEC No. E7-2 
RCA No. F586C3 

SEPTAR 7-PIN 

J E7 EC No.E7-21 

RCA No.FSB712 

JUMBO-BUTTON 
SEPTAR 7-PIN 

JETEC No.E7-46 
RCA No.FSB6038 

For other dimensions of above bases, see firs 
q age o} the "Segtar" series 

4-58 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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BASES 

7-PIN TYPES 

SMALL-SHELL DUODECAL 7-PIN 
For details of this base, see corresponding 

SHALL-SHELL DUODECAL Tz-PIN type 

SMALL-BUTTON EIGHTAR 7-PIN 

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

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

WITH EXTERNAL BARRIERS 
INTERMEDIATE-SHELL OCTAL 7-PIN 
SHORT MEDIUM-SHELL OCTAL 7-PIN 

WITH EXTERNAL BARRIERS, STYLES A AND B 
MEDIUM-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 

4-58 ELECTRON TUBE DIVISION 
RA010 CORPORATION OF AMERICA, NARRISON, NEW JERSEY 
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BASES 

8-PIN TYPES 

SMALL- BUTTON SUB- MINAR 8 - PIN 

200„ 
1.015 

-~I ,400 MAX. 
DIA. 
0 

40 
40 

F 

8 PINS 
40~ "~A02•-.001 

DIA ~" 

40 ~.~p_.!J 40 

40 

.235 
DIA. 

J ETEC No. ES-9 

40 

Base-pin positions are held to tolerances such that entire 
length of pins wi l l without undue force pass into and dis-
engage from flat-plate gauge JET EC No.GEB-I. This gauge 
contains a flat-plate section having thickness of 13/64" 
and nine holes with diameters of 0.0240" t 0.0005" so 
located on a 0.2350" t 0.0005" diameter circle that the 
distance along the chord between any two adjacent hole 
centers is 0.0804" t 0.0005". 

The design of the socket should be such that circuit 
wiring can not Impress lateral strains through the socket 
contacts on the hase pins. The point of bear(ng 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 aDDl ies only in the zone Det ween 0.050• from 
the DaSe 52 at and the end Of the pl n. 

4-58 ELECTRON TUBE DIVISION 
RADIO CORAORATION Of AME RIfA, HAARISON, NEW IE RSEY 

BASES 11 
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BASES 
8-LEAD TYPES 

I.S~~ 
M

jI

IN, 

I 

,400"MAX. DIA. 

a 
o yE-40+L 

40 '\ 4p' 

~1~A -~ 
40' 

0,235 

40 

~-B-FLEXIBLE LEADS 
.0,002" 

DIA. 
~ 

0.017"_0,001"DIAL 

JETEC No.EB-10 

~ The specified lead diameter appl ies only in Lhe zone between 0.050' 
and 0.250• from the Dase seat. Between 0.250• and 1.500•, a maximum 
diameter oT 0.021• i5 held. Outside Of these zones, the lead diameter 
is not coot rolled. 

~/ 

\,r 

~~ 

4-58 ELECTRON TUBE DIVISION 
RADIO CORPORALION Of AMERICA, HARRISON, NEW JERSEY 
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BASES 

& PIN TYPES 

SMALL -BUTTON NEOEIGHTAR 

Imo- 132 MAX. 
I DIA. 

{ + .135" 
.333" 
MAX.  

.250" 
MIN. ICI k — —,083"-093" 
413=.439"- -+l 

.410" 
MAN. 

.500" 
MAX. 

DIA. y  .H86~=.9 4" F . 
DIA. 

SEE 
DETAIL 

8 BARRIERS 

Detail 

MA%~R.~~ 
040" ~~ 

MAX. R. 

.OB3"-

.093" 

.062 

.070" 

222 -~I /q ̀ 45' 
e 
~ E!~ •,~ \ ~`~~~ Ems. 'T

No. of 
pins 

Pons 

5 

.600" 
DIA. 

8-Pin 1,2,3,4,5,6,7,8 
7-Pin• 1,2,3,4, 6,7,8 
7-Pin• 2,3,4,5,6,7,8 

B PINS 
.040't.002" 

DIA. 

Pln Contour 

.040" DIA. 
PIN 

.OIS" MIN. ~~ I"~ 
A35" MAX:R ,020" MAX. FLAT 

NOT BROUGHT 
TO A SHARP POINT 

JEDEC RCA 
No. No. N 

68-218 80001 
87-208 -60001 
87-219 ~8000I 

Base-pin positions are held to tolerances such that the 
base wi l l fit a flat-plate gauge having a thickness of 
3/8" and eight equal ly spaced holes of 0.0550" t 0.0005" 
diameter located on a 0.6000" t 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 shal l be such that the entire length of pins 
wi l l, without undue force, enter into and disengage from 
the gauge. 

" This tllmenslon arountl the Derlphery of any Intlivitlual pin may vary 
within the limits shown. 

# This number apDlles to wafer only. 

~ Arrangement 1. 

~ Arrangement 2. 

6-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMFRICA, HARRISON, NFW JERSEY 
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BASES 
S-PIN TYPES 

SMALL- BUTTON EIGHTAR 

15/32 MAX. 

L~~ 
x.135"  ~~ 

AMAX. t    _ I I I I .690" i 
MIN. 

820" 1 .250" _ 1 MAX. 
MIN. _J. L

083"-.093" 
.413 :439' {.-

~.886'-.914" 
-DyIA. 

LA,,` 221/2 
I /^ 45~ 

SEE 
DETAIL 

8 BARRIERS 

Detall 

MAX R.~r~ 
.040" J ~—~ - 

MAX. R, r~ ,062„ 
.070 

.083" 

.093" 

~ ~~ 
j~~` ~► 1.~ ~ ~~ 13~ 8 PINS 

~ • ~ .040 t.002~ 
~~ DIA. 

600 
DIA. 

No. of 

Pins 
Pins 

8-Pin 1,2,3,4,5,6,7,8 
7-Piny 2,3,4,5,6,7,8 
7-Pin• 1,2,3,4, 6,7,8 

Base-pin positions are held to tolerances such that the 

base wi l l fit a flat-plate gauge having a thickness of 

3/8" and eight equal ly spaced holes of 0.0550" t 0.0005" 

diameter located on a 0.6000" t 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 shal l be such that the entire length of pins 

wi l l , without undue force, enter into and disengage from 

the gauge. 

' This tl imen5ion arountl the periphery of any ind iv itl ual pin may vary 
within the l imits shown. 

# This number appl ies to water only. 

~ Arrangement 1. 

• Arrangement 2. 

Pln COn~OUf 

040" DIA. 
PIN 

.015" MIN. ~~ ~~ 
.035" MAXI ,020 MAX. FLAT 

NOT BROUGHT 
TO A SHARP POINT 

JEDEC RCA 

No. No. ~ 

BB-181 80000 
87-182 80000 

87-183 80000 

6-59 ELECTRON TUBE DIVISION 
RA010 CORRORALION OF AMERIU, HARRISON. NEW JERSEY 
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BRSES 

8-PIN TYPES 

SMALL-BUTTON NEODITETRAR 8-PIN 

X 950" MAX. 
DIA. 

40°

1•
.340" 
MAX. 

B PINS 
0°  050"'•002" 

004" 
40

0 ~40°` DIA. 

40°
.600°
D1A. 

200"MAX. 
D IA. 

Naoditalrnr-Bnse Pin Confour 

.050" DIA. 
PIN 

45 MIN. 

I 
II~ 

—sl N—A40"MAX. FLAT 
NOT BROUGHT 

TO A SHARP POINT 

J EDEC No. EB-49 
RCA No.F586006# 

Base—pin positions are held to tolerances such that entire 
length ofi pins wi l l, without undue force, pass into and dis—

engage from flat—plat e~gauge hav-i ng thickness of I/4" and 
nine holes with diameters of 0.0700" t 0.0005" so located 

on a 0.6000" t 0.0005" diameter circle that the distance 
along the chord between any two adjacent hole centers is 

0.2052" t 0.0005". 

Tnis number applies to Stem only. 

6-59 ELECTRON TUBE DIVISION 
RADIO COAROIATION Of AMERICA, MAR RISON, NEW IE RSEY 

BASES 116 



BASES 

8-PIN TYPES 

SMALL-BUTTON DITETRAR 8- PIN 

1 ~ 
.503",368"MIN. 

MAX. i 
t 
.000"MIN.-

.265"MAX.-
DIA. 

.125"MAX. 

_ -~ 

45'MIN. 

SNORT 
INDEX PIN 

~ I.O50"MAX: 
8 PINS DIA. 

.050" 004 
DIA. " ~ 66,,p~ SHORT 
~- R•J ~'" ~~NDEX PIN 5 

.600"  /\~ l 
DIA. \►~ f 

4 Q-lal~~~ X40 

JEDEC No.EB-1 1 

RCA No.~FSB675# 
FSB6015# 

Base-pin positions are held to tolerances such that entire 
length of pins wi l l, without undue fo rc e, pass into and dis-
engage fromflat-plate gauge having thickness of I/4" and 
nine holes with diameters of 0.0700" t 0,0005" so located 
on a 0.6000" t 0,0005" diameter circle that the distance 
along the chord between any two adjacent hole centers is 
0.2052" t 0.0005". Gauge is also provided with a hole 
having diameter of 0.300" t 0.001" concentric with the 
pin circle. 

# This number appl ies to stem only. 

6- 59 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NFW JERSEY 
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Bases 
8-Pin Types 

SMALL-BUTTON SUPERDITETRAR 

Pin Dimensions and Orientation 

~ .368 ° .503" MIN. MAX. 
~_ ? 

I 
.125' MAX. 

J 

I .265" 
kkk--- MAX.

DIA. 

i----I.510'~ MAX. DIA. 

8 PINS 

.050" +.002" DIA. -.004" —~ 

40° 

40° 

40° 

\~- 
000" MIN. 

SHORT INDEX 
PIN 

SHORT INDEX 
PIN 

T 
.900 ° 
DIA. 

40° 

Superditetrar-Base-Pin Contour 

.050" DIA. 
PIN 

i 

} ~I' 040° MAX. FLAT 

.015" TO ,050' J ~ I`~ NOT BROUGHT 
(CONTOUR OPTIONAL) TO A SHARP POINT 

J EDEC No.E8-78 
RCA No. FS 86055#

Base-pin positions are held to tolerances such that entire 

length of pins wi l l, without undue force, pass into and 

disengage from a flat-plate gauge having a thickness of 

# ThiS number appl ies to Stem only. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Bases 
8-Pin Types 

I /4" and nine holes with diameters of 0.0700" t 0.0005" 
so located on a 0.9000" ± 0.0005" diameter circle that 

the distance along the chord between any two adjacent 

hole centers is 0.3078" t 0.0005". Gauge is also provided 
with a hole having diameter of 0.300" t 0.001" concentric 
with the pin circle. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



BASES 
~.~ 8-PIN TYPES 

/+e 

.^ 

/1 

~! 

/1 

LOCK-IN 8-PIN 

M X~ h-1.170"-1.187'= 

~ ~ 
.205" 

~$I 

.2 {4',235fMIN' 
IA 

.220" .500" 
MAX. 

.398" 

.135 MI~ ~'~09" 
'534" 

.075"MAX. ~ N--.217"±.004" GLASS ~~ 
.038= FI'I«-.250"±.005" 
.049' 1~-.258".266" 

8 PINS 
45` _eta_ .050"±.002" 

DIA. 
.070"-
.09+ 0" 

22 

.040"R. 

.031"R, 

.6

1

87" 

~' f 

JETEC No, DB-I 

Base-pin positions are held to tolerances such that entire 
length of pins wi l l without undue force pass into and dis-

engage from gauge JETEC No.GDB-I. This gauge contains 
a flat-plate section having thickness of I/4" and eight 

slots located and dimensioned as shown on the fol lowing 
d iag ram. Flat-plate section is also provided with a hole 

having diameter of 0.272" ± 0.002" concentric with slot 
circle, and with a keyway as shown on the diagram. 

\ KEYWAY 
,114'±000' I ° 

i 
I 22 ~2 

~ I ~ ~  ~~ ~~ ~ ~~~~~-.065' 
+ 000

.,

.7525 3 ^^^~ -.001" 

,188~R.+•002" ~ 
-.001' ~.0. \~~~:272 " t.002~ 

.085 + OQ~"~~ SLOT CIRCLE " 

10-56 rueE wvsloN 
RADIO CORFOlATION OF AMElIU, NARlISON, NEW JElSEY 
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BASES 

S-PIN TYPES 

~~OCTA LAY
PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE 

A ~ a.. 
N- "I ~- ~ Q I 

O ~ UNDERSIDE ~P~I 
OF BASE 

~~ 

L~/ L R3 

~': ,2 
,~`~ 

4~~  
! 

Nin. Center Max. Min. Center Max. 

A .550" .560" .570" L - 450 -
8 .490" .500" .510" M .305" .312" .317" 
C .300" .308" .315" N .075" .080" .085" 
D .427" .437" .447" P .343" .353" .363" 
E - - .050" Q .040" .047" .055" 
F .085" .090" .095" RI - .031" -
G .352" .362" .372" R2 - - .050" 
H - - .687" - R3 - .040" -
J .090" .093" .096" T .340" - -
K - 22.5° - U - .135" 

Base-pin positions are held to tolerances such that entire 
length of pins wi l l enter flat-plate gauge IJETEC No.G88-I) 
having thickness of I/4" and eight holes with diameters of 
0. 1030" 10.0005" so located on a- 0.6870" t  0.0005" diameter 
circle that the distance along the chord between any two 
adjacent hole centers is 0.2629" t 0.0005". 

Pin fit in gauge is such that gauge together with sup-
plementary weight total ing 2 pounds wi l l not be l ifted 
when pins are withdrawn. 

" Add 0.090" for sol0er on fin isned tube. 

10-56 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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Bases 
8-Pin Types 

DWARF-SHELL OCTAL 

.020" 
MAX. 

t  1.033"-
1.062" 

.812" 

No. of 
pins 

JEDEC RCA 
Pins No. No. 

5-Pin I, 3, 5, 7,8 B5-45 - 

No. of 
Pins 

SMALL-SHELL OCTAL 

Pins 
JEDEC RCA 
No. No. 

8-Pin 1,2,3,4,5,6,7,8 BS-I 8529 
7-Pin 1,2,3,4,5, 7,8 87-2 7529 

6-Pin 1,2,3, 5, 7,8 66-3 6529 
5-Pin 1,2, 4, 6, 8 B5-5 5529 

For other dimensions, see first 
gage of the "Octal" series 

~► RADIO CORPORATION Of AMERICA 
'~~~' Electron Tube Division Harrison, N. 1. 
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Bases 

8-Pin Types 

SHORT INTERMEDIATE-SHELL OCTAL 

.. o" 

.ozo" 
MAx. 

1.235"- --~ 
Iz75' 

No. of 
Pins 

Pins 
JEDEC 
No. 

RCA 
No. 

8-Pin 1,2,3,4,5,6,7,8 88-46 8555 
7-Pin 1,2,3,4,5, 7,8 87-47 7555 

6-Pin 1,2,3; 5, 7,8 86-48 6555 

5-Pin 1,2, 4, 6, 8 85-49 5555 

SHORT INTERMEDIATE-SHELL OCTAL 
WITH EXTERNAL BARRIERS 

.665" 

I~- a' 

oas" ~T-~ 
MAX. 

+-1.235"- —~ 
1.275" 

No. of 
Pins 

8-Pin 
7-Pine 

Pins 

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

JEDEC 
No. 

B8-58 
87-59 

RCA 
No. 

8565 
7565 

7-Pin b 1,2,3, 5,6,7,8 87-21 1 -
6-Pin° 1,2,3, 5, 7,6 86-60 6565 
6-Pinb 2,3,4,5, 7,8 86-84 6765 
5-Pins 1,2, 4, 6, 8 65-62 5565 
5-Pin b 2, 3, 5, 7,8 85-85 5765 
5-Pint 2, 4,5, 7,8 B5-187 - 

For other dimensions, see first 
gage of the "Octal" series 

a arrangement 1. 
b arrangement 2. 
e Arrangement 3. 

RADIO CORPORATfON OF AMERICA 
Electron Tube Division Harrison, N. 1. 



Bases 
8-Pin Types 

INTERMEDIATE—SHELL OCTAL 

T--
A20" 
MAX, 

x-1.235""-1.275"• 

.84
1 
3" 

Y 

No. of 
Pins 

8-Pin 
7-Pins 

Pins 

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

JEDEC 
No. 

88-6 
B7-7 

RCA 
No. 

8537 
7537 

7-Pinb 1,2,3, 5,6,7,6 87-166 39100 
6-Pins 1,2,3, 5, 7,8 86-8 6537 
6-Pinb 2,3,4,5, 7,8 86-81 6737 
5-Pins I, 2, 4, 6, 8 85-10 5537 
5-Pinb 2,3, 5, 7,8 85-82 5737 

For other dimensions, see first gage 

of the "Octal" series 

a Arrangement 1. 
b Arrangement t. 

RADIO CORPORATION OF AMERICA 
i~i Electron Tube Division Harrison, N. 1. 
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Bases 

8-Pin Types 

INTERMEDIATE—SHELL OCTAL 

WITH EXTERNAL BAR R. I ERS 

.045' 
MAX. 

No. of 
Pins 

8—Pin 

Pins 

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

JEDEC 
No. 

88-142 

RCA 
No. 

8566 
7 —Pin 1,2,3,4,5, 7,8 87-143 7566 
6—Pine 1,2,3, 5, 7,8 B6-144 6566 
6—Pinb 2,3,4,5, 7,8 86-145 6766 
6—Pinb 2,3, 5,6,7,8 B6-229 391 1 1 
5—Pin° 1,2, 4, 6, 8 85-146 5566 
5—Pinb 2,3, 5, 7,8 B5-147 5766 

For other dimensions, see first gage 

of the "Octal" series 

a Arrangement 1. 
b Arrangement 2. 
c Arrangement 3. 

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



Bases 

8-Pin Types 

SNORT MEDIUM—SHELL OCTAL 
WITH EXTERNAL BARRIERS 

STYLE A STYLE B 

r~

.045" 
MAX. 

~0" ~0" 

.oas" ~_ 
MAX, _ L 

No. o} 
Pins 

Pins Style 
JEDEC 
No. 

RCA 
No. 

8—Pin 1,2,3,4,5,6,7,8 A 88—I h0 39081 
8—Pin 1,2,3,4,5,6,7,8 8 88-1 18 8564 
7—Pina 1,2,3,4,5, 7,8 A 87—I I I —
7—Pina I, 2, 3,4,5, 7,8 B 87-1 19 7564 
7—Pinb 1,2,3, 5,6,7,8 8 87-227 391 13 
7—Pint 1,2,3,4, 6,7,8 B B7-235 —
6—Pina 1,2,3, 5, 7,8 A 86-1 12 —
6—Pina 1,2,3, 5, 7,8 B B6-120 6564 
6—Pinb 2,3,4,5, 7,8 A 86-148 —
6—Pinb 2,3,4,5, 7,8 B 86-122 6764 
5—Pina 1, 2, 4, 6, 8 A 85-1 13 —
5—Pina 1,2, 4, 6, 8 B 85-121 5564 
5—Pinb 2, 3, 5, 7,8 A B5-149 —
5-Pinb 2, 3, 5, 7,8 B 85-123 5764 
5-Pin° 1,2,3, 5., 7 A 65-234 -
5-Pino 1,2,3, 5, 7 B B5-239 391 16 
5-Pind 2, 4,5, 7,8 B 85-190 391 10 

For other dimensions, see }first page 
o} the "Octal" series 

a Arrangement 1. 
b Arrangement 2. 
~ Arrangement 3. 
d Arrangement u. 

RADIO CORPORATfON OF AMERICA 
Electron Tube Division Harrison, N. ). 

BASES 14A 
3-61 



Bases 

8-Pin Types 

MEDIUM-SHELL OCTAL 

No. of 
Pins 

Pins 
J6DEC RCA 
Xo. No. 

8-Pin 1,2,3,4,5,6,7,8 88-I I 8533 
7-Pin 1,2,3,4,5, 7,8 87-Y2 7533 
6-Pin 1,2,3, 5, 7,8 66-13 6533 
5-Pina 1, 2, 4, 6, 8 65-15 5533 
5-Pinb 2, 3, 5, 7,8 85-224 5733 

LONG MEDIUM—SHELL OCTAL 

.020 
MAX. 

L337'-L377 

Xo. of 
Pins JEDRC RCA 

Pins No. No. 

8-Pin 1,2,3,4,5,6,7,8 B8-65 8545 
5-Pin 2,3, 5, 7,8 85-80 5545 

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

a arrangement t. 
b Arrangement 2. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



BASES 

8-PIN TYPES 

SHORT JUMBO-SHELL OCTAL 
WITH EXTERNAL BARRIERS 

~5" 

Na. of 
Pins 

V.`1Y~ 
, ~~

+-1.655"-1.695"—~ 
22%2. 

~~45 °

® V ~~ 

Pins 

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

JETEC RCA 
No. No. 

BB-71 8556 
87-72 7556 
86-73 6556 
B5-74 5556 

For other dimensions, see first page 
o} the "OcEal". series 

JULY 1, 1955 TUBE DIVISION 
RADIO CORTORATION. Of AMF[ICA, HARRISON, NE lER 

BASES 15 



BASES 

8-PIN TYPES 

SMALL —WAFER OCTAL 

MAX. i I I~~ I .100" 

1.271"-1.312"-~ 

No. of 

Pins Pins 

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

7-Pin 1,2,3,4,5, 7,8 

6-Pin 1,2,3, 5, 7,8 

5-Pin i, 2, 4, 6, 8 

JETEC 

No. 
RCA 

No. 

88 41 8527 

BI-22 1527 

B6-23 6527 

85-25 5527 

SMALL —WAFER OCTAL 
WITH SHORT SLEEVE 

SLEEVE 
ACA N4 
R6489 

020" 
MAX. 

~ 1.198"-L250'y 

.640" 

Y~
'

Fes- 1.271"Y 1312"~+-

:100" 

No. of JETEC NCA 

PTns 
Pins 

Nc. No. 

8-Pin 1,2,3,4,5,6,7,8 88-44 - 

£or other dimensions of above bases, see first 

page of the "Octal" se rtes 

JULY 1, 1955 n~eE av~ 
EADIO COIEdAT10N OF AMEEIU. NA[EISON. NEW n:ESFY 

BASES 15 



BASES 

&-PIN TYPES 

SMALL—WAFER OCTAL 
W ITH PT770"SLEEVE 

L 

.200 ' ,020" 
MAX 

~-1,600~~ 1,625"->•{ 

.770" 
_~ 

.271'-1.312" 

.100" 

No. o} Pins JETRC RCA 
Pins No. No. 

8-Pin 1,2,3,4,5,6,7,8 BS-150 MB8540-7 MB8527-603 
7-Pin 1,2,3,4,5, 7,8 87 151 M87540-4 -
6-Pines 1,2,3, 5, 7,8 86-152 M86540-5 
6-Pin• 2,3,4,5, 7,8 86-153 M86740-I 
5-Piny 1, 2, 4, 6, 8 B5-154 MB5540-I 

5-Pin• 2, 3, 5, 7,8 B5-155 M85740-I 

No. o} 

Pins 

SMALL—WAFER OCTAL 
WITHAA843"SLEEVE 

µ-1.198"-1250"-r{ 

5—

.020" 
MAX. 

Pins 

~.-1.271'-L312"y

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

.843" 

.100" 

JETEC 
No. 

RCA 
No. 

B8-26 MB8527-I MB8540-3 
87-27 M87527-I M67540-I 
86-28 M86527-I M86540-3 
B5-30 M65527-I M65540-2 

For other dimensions o} a6ave bases, see first 
¢age of the "Octal" series 

~ Arrangement i. 
~ Arrangement 2. 

7-58 ELECTRON TUBE DIVISION 
P ADIO COPPOPATION OF AMEPICA, HARPISON, NEW IE RSEY 

BASES 16 



BASES 
8-PIN TYPES 

SMALL-WAFER OCTAL 
W!l"H ~~950~~SLEEVE 

1.600' 1.625' 

1
~_ 

.200" Ago" 
MAX. 

~ 1.271 ~ 1.312~~-

.950" 

,100' 

No. of 
Pins Pins 

JETEC 
No. 

RCA 
No. 

8—Pin 1 ,2,3,4,5,6,7,8 BB-191 M66540-8 
7—Pin. 1 ,2,3,4,5, 7,8 87-192 M87540-5 
6—Piny 1 ,2,3, 5, 7,8 B6-193 MB6540-b 

6—Pin~ 2,3,4,5, 7,8 B6-194 M86740-2 

5—Piny 1 ,2, 4, 6, 8 85-195 MB5540-3 

5—Pin• 2,3, 5, 7,8 B5-196 MB5740-2 

For other dimensions of above base, See first 
gage of the "Octal" series 

~ Arrangement 1, 

~ Arrangement 2. 

7-58 ELECTRON TUBE DIVISION 
RADIO CO[IO[ATION Of AMERICA, MAARISON, NEW JERSEY 

BASES 16 



BASES 

8—PIN TYPES 

LARGE —WAFER OCTAL 
WITH FLARED SLEEVE 

No. of 
Pins 

8-Pin 

SLEEVE 
RCA N^ 
T2S3 

F~1.830"-LB90~~~ 

~- _ 

.020" 
MAX. 

~-1.677"-1.716' ~ 

Pins 

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

1.225~~ 

:100" 

JETEC RCA 
No. No. 

For other dimensions, see first gage 
of the "Octal" series 

JULY 1, 1955 rueE wvlsloN 
AADIO CORIORAiION Of AMERI U. NAA BISON, NEW IE RSEY 

BASES 17 



BASES 
8-PIN TYPES 

LARGE-WAFER OCTAL 
W ITM EXTERNAL BARRIERS 

No. of 
pins 

JETEC RCA 
Pins No. No. 

8—Pin 1,2,3,4,5,6,7,8 B8-94 8554 

LARGE-WAFER OCTAL 
WITH EXTERNAL BARRIERS 

ANO SLEEVE 

No. of 
Pins 

8—Pin 

SLEEVE 
RCA N= 
R 6876 

~.600~ 1.625 ~1 

~ O~ 

~--1.677"-1 718 

Pins 

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

100 

JETEC 
No. 

BB-98 

RCA 

No. 

For other dimensions of shove hoses, see first 
gage of the "Octal" series 

JULY 1, 1955 
n~E onisioN 

EADIO [OEIOEATION Of AMEt1U. IV~ttIEON, MEW 1Et3FY 

BASES 17 



BASES 

8-PIN TYPES 

SMALL -WAFER OCTAL 
WITH EXTERNAL BARRIERS 

.02~ 
MAX. 

~-1271"-1.312"-

100" 
.035" 
MAX. 

No. o} 
Pins 

8-Pin 

Pins 

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

JETEC 
Na. 

BB-67 

RCA 
No. 

8559 
7-Pin 1,2,3,4,5, 7,8 87-68 7559 
6-Piny 1,2,3, 5, 7,8 B6-69 6559 
6-Pin• 2,3,4,5, 7,8 86-205 6759 
5-Piny 1,2, 4, 6, 8 65-70 5559 
5-Pin• 2,3, 5, 7,8 B5-206 5759 

SMALL-WAFER OCTAL 
WITH EXTERNAL BARRIERS AND"770~~SLEEVE 

Fes- 1.600'=1.625'x{ 

1 

.200" ozo" 
MAX. 

+L271`-1.312"-~ 

770,. 

t~ 1 
~tloo" 
.035" 
MAX. 

No. o} 

Pins 

8-Pin 

Pins 

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

JETEC 
Xo. 

88-159 

RCA 
No. 

M88559-2 
7-Pin 1,2,3,4,5, 7,8 87-160 MB7559-I 
6-Piny 1,2,3, 5, 7,8 66-161 M86559-I 
6-Pin• 2,3,4,5, 7,8 86-162 M86759-I 
5-Pln~ 1, 2, 4, 6, 8 85-163 M85559-I 
5-Pin• 2, 3, 5, 7,8 65-164 MB5759-I 

For other dimensions o} above bases, see first 
Inge o} the "Octal" seFies 

~ Arrangement 1. 
• Arrangement 2. 

7-~ ELECTRON TUBE DIVISION BASES 16A 
RADIO CORPORATION OF AME AICA, NARRISON, NEW JERSEY 



BASES 

8—PIN TYPES 

SMALL —WAFER OCTAL 
WITH EXTERNAL BARRIERSAND TT950"SLEEVE 

fa-- 1.600 ~ 1.625' 

.200' 
.020" 
MAX. 

1.271'=1.312'x' 

.950" 

100" 
.035" 
MAX. 

No. of 
Pins 

8—Pin 

Pins 

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

JBTRC 
No. 

B8-197 

RCA 
No. 

M88559-4 
7—Pin 1 ,2.3,4,5, 7,8 87-198 MB7559-2 
6—Piny 1 ,2,3, 5, 7,8 86-199 MB6559-2 
6—Pin• 2,3,4,5, 7,8 66-200 M86759-2 
5—Piny 1,2, 4, 6, 8 85-201 M85559-2 
5—Pin• 2, 3, 5, 7,8 B5-202 M85759-2 

For other dimensions o} above base, see first 
¢age of the "Octal" series 

~ Arrangement 1, 
~ Arrangement 2, 

7~8 ELECTRON TUBE DIVISION 
RADIO CORRORATION OF AMERICA, NAR RISON, NEW JE RSET 

BASES 16A 



.015 MIN. ~ 
.035 ~ MAX. 

36' 

Bases 
9-Pin Types 

SMALL-BUTTON NOVAL 9-PIN 
Pin Dimensions and Orientation 

932 
MAX. 

I—  3~6 MIN, 

T/e MAX. 
~ 

DIA. 
9 PINS 

~36'~3(i~~AaO tl002~ 
DIA, 

~3fi 

,468 
DIA. 

Novel-Base-Pin Contour 

.040 DIA. 
PIN 

_~ ~025~MA X. FLAT 
NOT BROUGHT 

TO A SHARP POINT 

JEDEC No. E9—I 
RCA No.FSDl69 

Base—pin positions are held to tolerances such that entire 
length of pins wi l l, without undue force, pass into and dis—
engage from gauge JEDEC No.GE9—I. This gauge contains a 
flat—plate section having thickness of I/4" and ten holes 
with diameters of 0.0520" t 0.0005" so located on a 0.4680" 
t 0.0005" diameter circle that the distance along the 
chord between any two adjacent hole centers is 0.1446" t 
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 1/8" 
from the bottom of the seated tube. 

" This dimension around the Deriphe ry of any individual pin may vary within 
Lhe limits shown. The surface of the pin (s convex or conical in shape 
and not Drought to a sharp point. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

BASES IB 
7-61 



Bases 
9-Pin Types 

LARGE-BUTTON NEONOVAL 9-PIN 
Pin Dimensions and Orientation 

i
.21d~ MIN. 

uu u ~v 

~-1.188" MAX.—+~ 
DIA. 

3fi ~'36" 

3fi 3fi 

~ q ~3 

IB" ~ 3 ~ 
' S7 Ig°

.468" 
DIA. 

.015 ~M IN. 
.035 ~ MAX,  i 

-~ ~.025~MAX, FLAT 
NOT BROUGHT 

TO A SHARP POINT 

.310" MAX. 

9 PINS 
.040~~±.002~~ 

DIA. 

Neonoval-Base-Pin Contour 

.040 DIA. 
PIN 

JEDEC No.E9-68 
RCA No.F5D171 

Base—pin positions are held to tolerances such that entire 

length of pins wi l l, without undue force, pass into and 

disengage from gauge JEDEC No.GE9-4. This gauge contains 

a flat—plate section having thickness of I/4" and ten holes 

with diameters of 0.0520" t 0.0005" so located on a 0.4680" 

t 0.0005" diameter circle that the distance along the chord 

between any two adjacent hole centers is 0.1446" t 0.0005". 

The design of the socket should be such that 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 I/8" from the 
bottom of the seated tube. 

' This dimension around the periphery of any individual pin may vary within 
the limits shown. The surface of the pin is convex or conical rn shape 
and not brought to a sharp point. 

`~ 

V 

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



SMALL-BUTTON NINAR 9-PIN 
Pin Dimensions and Orientation 

875" MAX 
DIA. 

.250" MAX.-'1 
DIA. 

Bases 
9-Pin Types 

/~ 

.188" 
MINL 

9 PINS 
~ A40"i .002" 

~36 ' - 360 / 
DIA. 

36' ~ 36' 

~o 36' 

o 

~J25" MAX. 

:468 
DIA. 

Ninar-Base-Pin Contour 

.040" DIA. 
015' MIN. '~ (' PIN 

.035" MAX~~, 

.025" MAX. FLAT 
NOT BROUGHT 

TO A $HARP POINT 

JEDEC No.E9-37 

RCA No.FSB6047 

~~ Base-pin positions are held to tolerances such that entire 
length of pins wi l l, without undue force, pass into and dis-

engage from gauge JEDEC No.GE9-2. This gauge contains a 
flat-plate section having thickness of 0.250" and ten holes 
with diameters of 0.0520" t 0.0005" so located on a 0.4680" 
t 0.0005" diameter ci rcle that the distance along the chord 
between any two adjacent hole c~nte rs is 0.1446" t 0.0005". 

~~ Gauge is also provided with a hole 0.281" minimum diameter 
concentric with the Din circle. 

~ ThiS dimen5l on around the Deriphe ry Of any individual pin may vary within 
the l imits Shown. The Su rf aCe of the pin is convex Or Conical In Shape 
and not Drought to a sharp point. 

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

BASES 18A 

7-61 



Bases 
9-Pin Types 

SMALL—BUTTON NINAR 9—PIN (CONT'D) 

The design of the socket should be such that 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 I/8" from the 
bottom of the seated tube. 

RADIO CORPORATION OF AMERICA 
Election Tube Division Harrison, N. 1. 



Bases 
9-Pin Types 

NOVAR 
Pin Dimensions and Orientation 

.687 
DIA. 9 PINS 

.0401.002 DIA. 

36° 
5 

~~ c~~ c+~~~yy, 
18°

 3~j~~.~GO 
~7~m 

36° / I 
9
\\ 

72°-~ ~'' 

Novar-Base-Pin Contour 

.015 MIN4 
.035 MAX. 

038 DIA. 

.320 MAX. DIA°p

i

2004c
MAX. DIA. 

.170 MAX 
DIA. 

~ ~ .025 MAX. FLAT 
NOT BROUGHT 
TO A SHARP POINT 

92LS-I 1128R1 

DIMENSIONS IN INCHES 

Base-pin positions are. held to tolerances such that entire 

length of pins wi l l , 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" t 0.0005" 

so located on a0.6870" t 0.0005" diameter circle that the 

distance along the chord between any two adjacent hole 
centers is 0.2123" ± 0.0005". Gauge is also provided with 

a hole 0.330" + 0.005" - 0.000" diameter concentric with 

the pin circle. 

a This dimension appl ies only to JEOEC Base Nos. E9-88 and E9-89. 
b Limit of exhaust tube fillet diameter. 

~ Exhau St tube ma%imum diameter. 
d This dimension around the periphery of any individual pin may vary within 

the l imits Shown. The Surface of the pin is Convex or conical in Shape 
and not Drought to a sharp point. 

fi~a.1 RADIO CORPORATION OF AMERICA 
~i Electronic Components and Devices Harrison, N. J. 

BASES IBB 
2-65 



Bases 
9-Pin Types 

TOP EXHAUST NOVAR 

Small-Button Base 

-.3so MAx. 

.2eo 

x—.380 MAx. 

I r 
.280 MIN. 

• ~~ 
.000 
MIN ~ 

Large—Button Base 

1.562 MAX. 
OIA. 

BOTTOM EXHAUST NOVAR 
Small-Button Base 

+  1.188 MAX: 
DIA. 

.050 

.000 

JEDEC No.E9-75 
RCA No.FSE36 

Fits Gauge 
JEDEC No.GEq-g 

JEDEC No.E9-76 
RCA No.FSE22A 

Fits Gauge 
JEDEC No.GEq-6 

JEDEC No.E9-89 
RCANo.FSE43G 

Fits Gauge 
JEDEC No.GEq—g 

~~✓ 

'~~ 

Large-Button Base '~' 

.050 

.000 

1.562 MAX,  
DIA. 

92CM—I 1300R1 

DIMENSIONS IN INCHES 

JEDEC No.E9-88 
RCA No.FSE43C 

Fits Gauge 
JEDEC No.GEq-6 

~ The exn aust tip shall not extend beyond the plane of the Dase pin ends. 

`/ 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



Bases 
11-Pin Types 

SMALL-SHELL NEOSUBMAGNAL I I -PIN 

Pin Dimensions and Orientation 

1 1.245"-1.295'-~i 
I DI A. I 

t 
.962` 

MAX. MIN,

} .300 .315 
DI A. 

A40 -.05532 

32BYii 

3~1 

~ B
II 

I f PINS 
A93"±.003" 

D1A. 

.045" MAX. 

.305`* 
MAX. 

L2D3~ MIN. } 

.075'-A85" 

3~~2~~~64~1 

' ~Bhl 

328/tl •750`DIA. 

28 11 

JEDEC No.Bl l-104 
RCA No. 1 1442 

Base-pin positions are held to tolerances such that entire 

length of pins wi l l enter flat-plate gauge (JEDEC Group 2, 

No.6Bl l-21 having thickness of I/4" and eleven holes with 

diameters of 0.1030" t 0.0005" so located on a 0.7500" t 

0.0005" diameter circle that the distance along the chord 

between any two adjacent hole centers is 0.213" t O.U005". 

Pin fit in gauge is such that gauge together with sup-
plementary weight total ing 3 pounds wi l l not be l ifted 

when pins are withdrawn. 

' Add 0.030• Por solder on finished tube. 

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

BASES 18C 
7-61 





BASES 
11-PIN TYPES 

~~SUBMAGNALJJ
PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE 

.I I.-J 
~N 1.~ 

R O ~~- I 
. UNDERSIDE F•

OF BASE 

Min. Center Max. Nin. Center Nax. 

A .550" .560" .570" L - 32-B/I I° -
B .490" .500" .510" M .305" .312" .317" 
C .300" .308" .315" N .075" .080" .085" 
D .427" .437" .447" P .343" .353" .363"~ 
E - - .050" Q .040" .047" .055" 
F .085" .090" .095" RI - .031" -
G .352" .362" .372" R2 - -' .050" 
H - .750" - R3 - .040" -
J .090" .093" .096" T .340" - -

K - 16-4/I lo - U - - .135" 

Base-pin positions are held to tolerances such that entire 
length of pins wi I I enter flat -plate gauge (JETEC No. GBI I-2) 
having thickness of I/4" and eleven holes with diameters of 

0.1030" t0. 0005" so located on a 0.7500" t 0.0005" diameter 
circle that the distance along the chord between any two 
adjacent hole centers is 0.21 13" t 0.0005". 

Pin fit in gauge is such that gauge together with sup-
plementary weight total ing 3 pounds wi l l not be l ifted 
when pins are withdrawn. 

Add 0.030" for soloer on finished luxe. 

JULY 1, 1955 TUBE DIVISION 
RA010 [OtWMiION Of AMEIiCA, XARti50N. NEW JERSEY 

BASES 19 



BASES 

11—PIN TYPES 

SMALL—SHELL SUBMAGNAL 

No.oj 
Pins 

Pins JETEC 
Na. 

RCA 
No. 

I I—Pin 1,2,3,4,5,6,7,8,9,10, 1 1 BI I-88 1 1344 

For other dimensions, see first gage 
of the "Subm aqn al" series 

JULY 1, 1955 
>rwE orv~oN 

BASES 19 
EAD~O COEEOEAiION OE AMEEiG. NAEEiSON, NEW )F ESfY 



BASES 

11-PIN TYPES 

SMALL-BUTTON UNIDEKAR II-PIN 

~I I PINS 
~~ 040„t .002

„
DIA. 

30' 

•687 "-

Unid¢knr Bnse Pin Contour 

A15 MIN. 
:035 MAX, 

.040 DIA. 
PIN 

.020 AMAX. FLAT 
NOT BROUGHT 

TO A SHARP POINT 

JETEC No.El l-22 
RCA No. FSB6019 

Base-pin positions are held to tolerances such that entire 
length of pins wi l l without undue force pass into and dis-
engage from flat-plate gauge having thickness of I/4" and 
twelve holes with diameters of 0.0520" t 0.0005" so lo-

cated on a0. 6870" t 0.0005" diameter circle that the dis-
tance along the chord between any two adjacent hole cen-
ters is 0. 1778" t 0.0005". Gauge is also provided with a 
hole 0.3750" t 0.0100" concentric with the pin circle. 

' This dimension arountl the periphery of any individual pin may vary 
within [he l imits shown. 

6-56 
TUB DIVISION 

RADIO CORPOlATION Of AMEfIG, HARRISON, NEW 1ElSEY 
BASES 19A 



BASES 

11-PIN TYPES 

SMALL-BUTTON UNIDEKAR I I-PIN (G ONT'D~ 

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 pcint of bearing of the 
contacts on the base pins should not be closer than I/8" 

from the bottom of the seated tube. 

~-5b 
TUBE DIVKION 

IADIO CORRORATION Oi AMERICA, NARRISON, NEW JERSEY 

BASES 19A 



Bases 

11-Pin Types 

LARGE-WAFER ELEVENAR I I -PIN WITH RING 

Pin Dimensions and Orientation 

1.436" MAX. 
DIA. 

.105" ±.015°~ 

~-1.200' MAX. 
DIA. 

DIA. 

040" MAX. 
,~ ~ 188' MIN. 

~" ' ' 
I~

— I ~' ~ •281 +MAX. 

II PINS 
.040"±.002" DIA. 

30°

0°

30°

.120" MAX. DIA. 

Elevenar-Base-Pin Contour 

.015 M I N. ~ 
.035 MAX. 

.040 'DIA. 
PIN 

~.025~~MAX. FLAT 
NOT BROUGHT TO 
A SHARP POINT 

JEDEC No.El l-81 

Base-pin positions are held to tolerances such that entire 
length of pins wi l l, without undue force, pass into and 
disengage from flat-plate gauge (JEDEC No.GEI I-I I having 
a thickness of 0.250" and twelve holes with diameters of 
0.0520" ± 0.0005" so located on a 0.6870" t 0.0005" diam-
eter circle that the distance along the chord between any 
two adjacent hole centers is 0.1778" t 0.0005". Gauge is 

also provided with a hole 0.3750" t 0.0005" diameter con-
centric with the pin circle. 

~ This dimension around the periphery oP any individual pin may vary within 
the l imits shown. The su rP ace of the pin is convex or conical in shape 
and nat brought to a sharp paint. 

1;~1 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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BASES 

11-PIN TYPES 

~~MAGNAL~ 
PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE 

-+, M~ E
F-~ ' 

1~~  / 
°-'~-P-) 

UNDERSIDE 
OF BASE 

~~ 

-+I I.-J 

Nin. Center Nax. Min. Center Nax. 

A .550" .560" .570" L - 32-8/I I° -
8 .490" .500" .510" M .305" .312" .317" 
C .300" .308" .315" N .075" .080" .085" 
D .427" .437" .447" P .343" .353" .363" 
E - - .050" Q .040" .047" .055" 
F .085" .090" .095" RI - .03I" -
G .352" .362" .372" R2 - - .050" 
H - 1.063" - R3 - .040" -
J .090" .093" .096" T .340" - -
K - 16-4/I I° - U - - .135" 

Base-pin positions are held to tolerances such that entire 
length of pins wi l ienter flat-plate gaugelJETEC No.G81 1-I 1 
having thickness of I/4" and eleven holes withdiamete rs of 
0. 1030" 10.0005"so located on a 1.0630" 10.0005" diameter 
circle that the distance along the chord between any two 
adjacent hole centers is 0.2995" t 0.0005". 

Pin fit in gauge is such that gauge together with sup-
plementary weight total ing 3 pounds wi l l not be l ifted 
when pins are withdrawn. 

' Add 0.090' Tor solder on tini shed tune. 

JULY 1, 1955 
TINE DIVKgN 

WIO CplWATgN O! AMEEIU, NAtEISON, NEW JEESEY 
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BASES 

11-PIN TYPES 

SMALL-SHELL MAGNAL 

.ozo" 
MAX. 

No. of 
Pins 

Pins 
JETEC RCA 
No. No. 

I I—Pin 1,2,3,4,5,6,7,8,9, 10, 1 1 BI I-33 1 1247 

MEDIUM—SHELL MAGNAL 

No. of 
Pins 

Pins 
JETRC 
No. 

RCA 
No. 

I I—Pin 1,2,3,4,5,6,7,8,9,10, 1 1 81 1-66 1 1248 

For other dimensions of above bases, see first 
gage of the "Nagnal" series 

~~ 

~.. 

~..' 

JULY 1, 1955 n~ olvrs~ow 
~~o~o cex.ouna. or uauu. w~uwn. raw wuev 
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Bases 
12-Pin Types 

MEDIUM CERAMIC-WAFER TWELVAR BASE 

Pin Dimensions and Orientation and Index Guide 

SOCKET INSERTION 
PLANE 

a 

b 

c 

d 

.190"+.015" 

010 
+.002` 
-.001 ̀ 

~~.400' MIN. I. D•—+{ 

~ - -.435" MAX. 0.0.x' 
(SEE NOTE 

60' 

METAL SHELL 

.100"MIN. 

.130'MAX. 

BASE SEATING 
PLANE 

INDEX GUIDE / ~ ~ ~ .016" ±P1001" 
LARGE LU6 ~ DIA. 

NOTE: MAXIMUM OUTSIDE DIAMETER Of 0.440" IS PERMITTED 

ALONG THE 0. 190" LUG LENGTH. 

No. of 

Pins 
Pins 

12 -Pin 1,2,3,4,5,6,7,8,9,10, 1 1, 12 
7 - Pin' 1 ,2, 4, 6.7, 10, 12 

7 - Pin b I , 3, 5,6,7, 10, 12 

5 - Pin° 2, 4, 8, 10, 12 

5 - Pind 2, 4, 8, 10, 12 

Dimension JEDEC RCA 
"A" Max. No. No. 
0.04C" E12-64 
0.040" E7-A3 

0.020" E7-77 

0.040" E5-79 

0.040" E5-65 

Pins 3.5.8.4 are ofa length such that their ends do not touch lne socket 
insertion plane. Pin 11 is omitted. 

Pins 2, u.e.9 are of a length such that their endsdo not touch the socket 
insertion plane. Pin 11 is omitted. 

Pin 7 is of a length 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 
s Ot Fet insertion Plan¢. Pin 11 is omitted. 

RADIO CORPORATION OF AMERICA easEs 20pA 

'+^'~r~•' Election Tube Division Harrison, N. J. I-63 



Bases 
12-Pin Types 

Base—pin pcsitions and lug positions shal l De held to 
tolerances such that entire length of pins and lugs wi l l 

without undue force pass into and disengage from flat—plate 
gauge (JEDEC No.GEl2-51 having thickness of 0.250" and 
twelve holes of 0.0350" ± 0.0005" diameter located on four 
concentric circles as fol lows: Three holes located on 

0.2800" ± 0.0005", three holes located on 0.2100" ± 0.0005", 

three holes located on 0.1400" ± 0.0005", three holes 

located on 0.0700" ± 0.0005" diameter circles at specified 

angles with a tolerance of ± 0.08° for each angle. In 

addition, gauge provides for two curved slots with chordal 

lengths of 0.2270" ± 0.0005" and 0. 1450" t 0.0005" located 

on 0.4200" ± 0.0005" diameter circle concentric with pin 

circles at 1800 t 0.08° and having a width of 0.0230" 

t 0.0005". 

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



Bases 
12-Pin Types 

i 

DUODECAR 12-PIN 

Pin Dimensions and Orientation 

000"-.oso"  r ,  _~_ 
t .225" MMJ. .325" MAX. ~_-_— f

.000" 
TWll MIN. ~-

27.7°
277°'~ 27.7° 

170" X77 
MAX. DIA. 

y*~\ 
27.T' 

EXHAUST TUBE 2~ 7e 
.200" MAX. DIA. , 

3 

27.7 
12 PINS 

.040" t .002" 
DIA. 

p~ °EXHAUST-TUBE 
i FILLET 

277• .320" MAX. DIA 

27.7'/~ ~\ 27.7°

55.3°

750" 
DIA. 

Duodecar-Base-Pin Contour 

.015" MIN. 
.035" MAX!3—

.040" DIA. 
PIN 

~~I N— NOT BROUGHTT
TO A SHARP POINT 

Base-pin positions are held to tolerances such that entire 
length of pins wi l l, without undue force, pass into and 
disengage from flat-plate gauge having a thickness of 
0.250" and thirteen holes with diameters of 0.0520" t 
0.0005" so located on a 0.7500" t 0.0005" diameter circle 
that the distance along the chord between any two adjacent 
hole centers is 0. 1795" ± 0.0005". Gauge is also provided 
with a hole 0.375" + 0.005" - 0.000" diameter concentric 
with the pin circle. 

~ This dimension around the Deriphery of any individual Din may vary 
within the limits Shown. The Surf aCe Of Lhe pin i5 Convex or Conical 
in snape and not brought to a sharp point. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Bases 
12-Pin Types 

SMALL—BUTTON DUODECAR 12—PIN LARGE—BUTTON DUODECAR 12—PIN 

JEDEC No.El2-70 

I~ 

1.562" MAX. 
DIA. 

JEDEC No. E12-74 

Fits Gauge JEDEC No.GEaz-3 Fits Gauge JEDEC No.GEiz—q 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



BASES 

12—PIN- TYPES 

~RDUODECAL" 
PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE 

i 
.530 .430' .32Cr .410"~ 
MAX. MIN. 

~' ~I ~~ 

~~ M{~X• 

~+ ~ ham-145=.165" 
.598'=.634' -~I 

DIA. 

.065 -,075 ~ 30^ 

~~ 
30 

~3

12 PINS 
.093 f .003' 

DIA. 

} ~~~ 
30" 1,063 

\ ~, DIA. ~ 
d'^-3d'~3~Jr 

Base—pin positions are heidtotolerances such that entire 

length of pins wi l lenter flat—plate gauge U ETEC No.G662—I I 

having thickness of I/4" and twelve holes with diameters 

of 0.1030" t 0.0005" so located on a 1.0630" t 0.0005" 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0.2751" t 0.0005". 

Pin fit in gauge is such that gauge together with sup—
plementary weight total ing 3 pounds wi l l not be l ifted 

when pins are withdrawn. 

Add 0.030' for solder on finished LuO e. 

4-58 ELECTRON TUBE DIVISION BASES 2OA 
RAplO CORPORATION OF AMERICA, HAR RISON, NEW JERSEY 



BASES 
12—PIN TYPES 

DWARF—SHELL DUODECAL 

,87~ 1.372" 

4435'-1.460~~
D IA. 

IS' 
No. of JETEC RCA 
Pins Pins 

No. No. 

12-Pin 1,2,3,4,5,6,7,8,9, 10, 1 1, 12 812-157 12263 
6-Pin 1,2,3, 10, 1 1, 12 86-156 6263 

ULTRASHORT SMALL—SHELL DUODECAL 

1.445"- 1.500~~ 
Dle~. 

12 
BARRIERS 

.812" 

No. of JETEC RCA 
Pins No. No. 

12-Pin 1,2,3,4,5,6,7,8,9,10, 1 1,12, 812-186 12261 

Pins 

For other dimensions of above bases, see first 
y aqe of the "Duodecal" series 

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

~ 12—PIN TYPES 

SHORT SMALL —SHELL DUODECAL 

No. of 
Pins 

.67
1
2" 

t 

12 ~ 
BARRIERS 

UU 
t 1.445"-1.500'i 

DIA. 

Pins 

15°

1.172" 

JETEC RCA 
No. No. 

12—Pin 1,2,3,4,5,6,7,8,9,10, 1 1, 12 812-207 12267 
6—Pin 1, 2, 6, 10, I I, I2 86-203 6267 

For other dimensions, see first yaRe 
of the "Duodecal" series 

9-58 ELECTRON TUBE DIVISION 
RADIO CORRORAiION OF AMERICA, HAARISON, NEW IE ASFY 
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BASES 

12—PIN TYPES 

SMALL —SHELL DUODECAL 

.8 ~2 1.372~~ 

UU~~IU~ 
~ -1,445~~- 1.500' 

DI A. 

No. of 
Pins 

Ptns 
JETEC 
No. 

RCA 
No. 

12-Pin 1,2,3,4,5,6,7,8,9,10, 1 1, 12 812-43 12253 
10-Pin 1,2,3,4, 6,7,8,9,10, 12 BIO-75 10253 
7-Piny 1,2, 6,7, 10, 1 1, 12 87-51 7253 
7-Pin• 1,2,3, 6, 10, 1 1, 12 87-179 
6-Piny 1, 2, 6, 10, 1 1, 12 B6-63 6253 
6-Pin• 4,5,6,7,8, 12 86-180 -
5-Pin 1,2, 10, 1 1, 12 85-57 5253 

For other dimensions, see first gage 
of the "Duadecal" series 

• Arrangement i. 

~ Arrangement 2. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OP AMERIU, HaRRI50N, NEW JERSEY 
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Bases 
13-Lead Types 

SMALL—BUTTON THIRTEENAR 

.78"MAX, 
DIA. 

T >~ 

s °. ~VI ~ O

.17"MAX. D A. 

25.7° 

25.7° 

.60" 
MAX 

r 

25.7° 

.90" 
MIN. 

I
13 FL€XIBLE LEADS 

257 
.016' ~ .004" DIA. 

25.7° .~'.: .. 25.7° 

25.7° I4 _.~+~_ II I 25.7°

25.7° 

25.7° 

.47' t.01'~ 
OIA. 

25.7° 

—INDEX (NOTE) 
25.7° 

NOTE: LEAD (SCUT OFFWITH IN 0.041NCH FROM THE GLASS BUTTON. 

No. of 
Leads 

13-Lead 
12-Lead 

Leads 

1,2,3,4,5,6,7,8,9,10, 1 1, 12, 13 
1,2,3,4,5,6,7,8,9,10, 1 1, 12, 

JEDEC RCA 
No. No. 

E13-7f -
E12-72 - 

~ Leatl 13 is cut off within O.OLL Inch from the glass Dutton, 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

BASES 21 pA 
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BASES 

14—PIN TYPES 

SMALL—SHELL NEODlHEPTAL 

No. of 
Pins 

1.837 

.775 
•610" 

MAX. 
M+N. 

30'yl~ ~~ 

-370"-.390" 
----►►{{

~.--1.985"- 2.031 

Pins 

I; 87 
.010 
MAX. 

~ 55„X
MAX. 

1-.340 MIN. 
E-.125"

.740"'-J65" 

JETEC RCA 
No. No. 

14-Pin 1,2,3,4,5,6,7,8,9,10, 1 1, 12, 13, 14 B14-130 14560 
12-Pin 1,2,3,4,5,6,7, 9, 1 1, 12, 13,14 B12-131 12560 

Base-pin positions are heltl to tolerances such that entire 
length of pins wi l l enter flat-plate gauge (JETEC No.G814-2) 
having thickness of I/4" and fourteen holes with diameters 

of 0. 1030" ± 0.0005" so located on a 1.5500" ± 0.0005" 

diameter circle that the distance alon g. the chord between 

any two adjacent hole centers is 0.3449" t 0.0005". 

Pin fit in gauge is such that gauge together with sup-
plementary weight total ing 3 pounds wi l l not be l ifted 

when pins are withdrawn. 

' Add 0.030" for solder on finished tube. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AME0.1 G, HARRISON, NEW JERSEY 
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BA5ES 

14-PIN TYPES 

~~DIHEPTAL~~ 
PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE 

~` 

'/1 

~—x.320"-~ ~- 

I

TS" 610" 

t ~ 

.075"- .095"~~ -►~ 

.073.083" 

14 PINS 
.093"i.003" 

DIA. 

r♦~v ~ m r.~i~~ 

I', I ' I' I II L'IIPL" •315' AX,* 

~-:740"-.765" 

J35"MAX. 

Base-pin positions are held to tolerances such that entire 
lengthof pins wi l l enter flat-plate gaugelJETEC No.GBIh-I I 

having thickness of 1/4"and fourt een holes with diameters 

of 0.1030" ± 0.0005" so located on a 1.750" ± 0.0005" 

diameter circle that the distance along the chord between 

any two hole centers is 0.3895" ± 0.0005". 

Pin fit in gauge is such that gauge together with sup-

plementary weight total ing 3 pounds wi l l not be l ifted 

when pins are withdrawn. 

" Atl0 0.030" Tor SDltler on finished tuD e. 

JULY 1, 1955 ruaE avlsloN 
tAD10 COEFOtAiiON OF AMF tiCA, IU11i50N, NEW IEtSEY 

BASES 22 



BASES 

14-PIN TYPES 

SMALL-SHELL DIHEPTAL 

La37 

O70" 
MAX. 

253" 
MAX. 

ii i i ~~i i ii 
1.oa7" 

l

~-A50" 775" 
MAX. MAX. 

4~ - "-~• 1.995' 2.031 

No. of JETEC RCA 
Pins Pins No. No. 

14-Pin 1,2,3,4,5,6,7,8,9, 10, 1 1, 12, 13, 14 814-45 14151 
t2-Pin 1,2,3,4,5,6,7, 9, I I, 12, 13, 14 612-105 12151 

MEDIUM-SHELL DIHEPTAL 

2A63" 

.110 
MAK 

2.200"-2.290'AT TOP 

-+I l~ 205" NAX. 

-+i 2.200Y2.290" AT 80TTOM 

1.313" 

AIO" .775" 
MAX. MAX. 

t 

No. of 
pins JETEC RCA 

Pins No. No. 

14-Pin 1,2,3,4,5,6,7,8,9, 10, 1 1, 12, 13, 14 814-38 14146 
12-Pin I , 2, 3, 4, 5, 7, 8, 9, 10, 1 1, 12, 14 B 12-37 12 146 

For other dimensions of above bases, see first 

gage of the "Dihegtal" series 

JULY 1, 1955 nN[ Dlwsr'oN 
aao oarw~Twn ar .ra~u, w~msoN, rww xner 
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BASES 

~ 20—PIN TYPES 

SMALL— SHELL BIOECAL 

No. of 
Pins 

20-Pin 

1.200" ~l ~ 1 
1.839" 

660" •soo" IIIII II II 11 EI 111111:3oo's7e~~ 
MAX MIN. 

MIN. MAX, 

 1 I I I 
T ~ I ~ Ir , I 

.740" —.76SRR II , J 
Vim-1.985"-2.031" 

~ 9 ~ 18r 

.065"-.075"-

20 PINS 
A93~±A03" 

DIA. 

20 BARRIERS 

Pins 

I through 20 

45" .165" 

1.750" 

JEPEC 
No. 

B20-102 

RCA 
No. 

20158 

Base-pin positions are held to tolerances such that entire 
length of pins wi l l enterflat-plate gauge IJET EC No.G620-I) 
having thickness of I/4" and twenty holes with diameters 
of 0.1030" t 0.0005" so located on a 1.7500" t 0.0003" 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0.2738" t 0.0005". 

Pin fit in gauge is such that gauge together with sup-
plementary weight total ing 3 pounds wi l l not be l ifted 
when pins are withdrawn. 

{ Add 0.030^ for sDloe~ on finisnen tuD e. 

4-56 TUBE DIVISION EASES 23 
RADIO COAIORATION Of AMEtI G. HARRISON, NEW JERSEY 





Bases 
25-Pin Types 

JEDEC No. 625-216 

010 
MAX. 

340 
MIN. 

25 PINS 
.093±.002 

2.800 

3.277 
3.307 

} 4 

1.3~ 
.110 
MAX. 

y ~ . 3130 
MAX. MAX. 

 ,~ IA00 

.775 
MAX. 

Y
.372 

.740 
~ ,388 

.765 
I~---

1.620 ►I 92CS-12333 

DIMENSION$ IN INCHES 

' Add 0.030 ioch £o: solder. 

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

BASES 23A 
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BASES 

29-PIN TYPES 

ti
No. of 
Pins 

24—Pin 
22—Pin 
8—Pin 

SMALL-BUTTON TWENTYNINAR 

.125~MIN. 
FLAT 

.156 

29 PINS 
.050'x.003' 

DIA. 

Twentyninar Base Pin Contour 

45YMIN: 

Pins 

.050"DIA. 
PIN 

A45' MAX. FLAT 
NOT BROUGHT TO 

A SHARP POINT 

I through 29 
I through 19,21,25.,28 
2,6,10, 14,18,21,25,28 

,/FTEC RCA 
No. No. 

E29-17 
E22—f6 FS 8693 
E8-19 FSB693A 

4-56 it18E DIVISION 
0.ADI0 COtRORATION OF AMERICA, NAR 0.15QR, NEW JE0.5EY 
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BASES 

29-PIN TYPES 

SMALL—BUTTON TWENTY NIN AR (CON TAD) 

Base—pin positions are held to tolerances such that entire 

length of pins wi l l enter flat—plate gauge having thick—

ness of 3/8" and twenty—nine holes with diameters of 

0.0700" t 0.0005", nineteen of which are located with 

hole centers corresponding to. the specified location of 

pin centers on a I -.8750!' t 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" t 

0.0005" diameter circle concentric with the 1.8750" circle. 

Pin fit in gauge is such that entire length of pins wi l l, 

without undue force, enter into and disengage from the 

gauge. 

4-56 TUBE DIVISION 
BASES 24 

RADIO (pRRORAiION OF AMERIU, HA0.RISON, NEW JERSEY 



BASES 

35-PIN TYPES 

Rt~~ 

,~. 

r/~ 

YATHIRTYFIVAR" 
PIN DIMENSIONS AND ORIENTATION 

2.125 

t 
1.125" 
MAX. 

1.375 ~~ 

,125"MAX. 062"MAX. 

__ _ ___  l' 
II I I I I I~ 

IN. 
.540" 

y M{X. 

3/4 DIA. APPROX. 
PROTECTIVE PLASTIC 

COVER 

~000"DIA. 
MAx. 

SHORT 
INDEX PiN 

.0503.003' 
DIA. 

.230"DIA. MAX: 

164/ 11 /~ 

a 

Thiriyfivar-Bose Pin Contour 

.050~DIA. 
PIN 

45; MIN. 1 

—+' ~A45`MAX, FLAT 
NOT BROUGHT TO 

A SHARP POINT 

35" PINS 
.050 3.003" 

DIA. 

Base—pin positions are held to tolerances such that. enti re 
length of pins wi l l enter flat—plate gauge having thick—
ness of 3/8" and thirty—six holes with diameters of 
0.0700" t 0.0005", twenty—two of which are locaked with 

hole centers corresponding to the specified location of 

8-57 
ELECTRON TUBE DIVISION 

RADIO CORtORATION OE AMERICA, NARRISON, NEW JERSEY 

BASES 25 



BASES 

3rPIN TYPES 

THIRTY FIVAR ~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 wi l l, 

without undue force, enter into and. dise ng age from the 
gauge. Gauge is also provided with a hole 1.000" diameter 

minimum concentric with pin circles. 

SMALL—BUTTON THIRTYFIVAR 

No. o} JETEC RCA 
Pins Ptns No. No. 

35-Pin 1 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 31 are 
trimmed to same di-
mension as index 
pin. 

21-Pin I through 21 E21-40 

For other dimensions o} above base, see first 
¢aqe o} {he "Thirtyfivar" series 

8-57 
ELECTRON TUBE DIVISION 

RADIO COlYOlATION OF AMElICA, NARRISON, NEW JERSEY 
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I 

i 

C 

RCA TUBE 
HANDBOOK 
H B-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 tubes, and monoscopes. 

For further Technical Information, write to 
Commercial Engineering, Tube Diroision, 
Radio Corporation of America, Harrison, N. J. 

2-57 SEPARATO R 



RCA PICTURE TUBE GUIDE 

Black-and-White Picture Tubes 
Greatest 

Deflection 
Angle 

(Approx.) 
Degree s 

Heater 
Volts/mA 

Focus-
ing 

Method 

Design-
Maximum 
Anode 

Volts 

RCA 

Type 

ELECTROSTATIC DEFLECTION TYPE 

Round Glass Envelope 

6.3/600 I E 6500 1 7J P4 

MAGNETIC DEFLECTION TYPES 

Round Glass Envelope 

50 

52 

55 

55 

55 

60 

70 

Rectangula 

70 
70 

6.3/600 
6.3/ 600 

6.3/ 600 
6.3/600 

6.3/600 

6.3/600 

6.3/600 

Metal Envelope 

6.3/600 
6.3/600 

E 
M 
M 
M 

M 

!N 
M 

M 
E 

29,500 
15,500 

13,000 

13,000 

13,000 

16,500 

17,500 

17,500 

17,500 

STP4 
16LP4A 
lOBP4A 
lOFP4A 
12KP4A 
16DP4A 
16WP4A 

17CP4d
17TP4d 

Rectangula Glass Envelope 
Conventional Rectangular Glass Types 

70 6.3/600 M 17,500 16RP46 
70 6.3/600 M 15,500 16TP4 
70 6.3/600 M 17,500 176P4D 
70 6.3/ 600 E 17,500 17HP4C 
70 6.3/600 E 17,500 17LP46° 
70 6.3/600 M 20,000 170P4B 
70 6.3/600 M 20,000 20DP4D 
70 6.3/600 E 17,500 20HP4E 
70 6.3/600 M 20,000 21EP4C°
70 6.3/600 E 20,000 21FP4D°
70 6.3/600 M 20, 000 21WP4B 

~~U u 
Electronic 

Components 

PICTURE 
TUBE GUIDE 1 

i -68 



RCA PICTURE TUBE GUIDE 

Block-and-White Picture Tubes 

Greatest 
Deflection 

Angle 
(Approx.) 

Heater 
Volts/mA 

Focus-
ing 

Method 

Design-
Maximum 
Anode 

RCA 
Type 

Degrees Volts 

Rectangular 
Convention 

Glass Envelo 
al Rectangul 

pe 
ar 

Cont'd 
Glass T ypes 

70 6.3/600 E 20,000 21XP4B 
70 6.3/600 E 20,000 21YP48 
70 6.3/600 M 20,000 21ZP4C 
72 6.3/600 E 22,000 21AVP4C 
72 6.3/600 id 20,000 21AWP4A 
90 6.3/600 E 9000 8DP4 
90 8.4/450 E 15,500 14ATP4 
90 6.3/600 E 15,500 14WP4 
90 6.3/600 E 17,500 176J P4 
90 6.3/600 E 17,500 17CFP4 
90 6.3/600 E 17,500 17CYP4 
90 6.3/600 M 20,000 21AMP48 
90 6.3,600 E 22,000 21CBP4A 
90 6.3/600 E 22,000 21DLP4 
90 6.3/600 E 22,000 21DSP46
90 6.3/600 E 22,000 24AEP4 
90 6.3/600 E 22,000 24ATP46
90 6.3/600 E 22,000 24AUP4 
90 6.3/600 M 22, 000 24CP4B 
90 6.3/600 M 22,000 27RP4A 
92 .6.3/600 E 20,000 19BDP46
92 6.3/600 E 22,000 23AH P4 
92 6.3/600 E 22,000 23ASP4 
92 6.3/600 E 25,000 236JP46
92 6.3/450 E 22,000 23CGP4 
94 6.3/600 E 23,000 23DAP46
110 6.3/450 E 15,000 11CP4 

LJ U~~ 
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RCA PICTURE TUBE GUIDE 

Black-and-White Picture Tubes 
Greotest 

Deflection 
Angle 

(Approx.) 

Heater 
Volts/mA 

Focus-
ing 

Method 

Design-
Maximum 
Anode 

RCA 
Type 

Degrees Volts 

Rectangular Glass Envelope Cont'd 
Conventional Rectangular Glass Types 

110 8.4/ 450 E 17,500 17CDP4 
11U 6.3/600 E 17,500 17CSP4 
110 2.68/450 E 17,500 17DAP4 
110 6.3/600 E 23,000 17DKP4 
110 6.3/450 E 17,500 17DQP46
110 2.68/450 E 17,500 17DRP4c
110 6.3/600 E 20,000 17DSP4 
110 6.3/450 E 17,500 17DXP4 
110 6.31 450 E 20,000 17EFP4 
110 6.3/600 E 20,000 21 CQP4 
110 6.3%600 E 22,000 21DEP4A 
110 6.3/600 E 20,000 21DFP4 
110 6.31450 E 20,000 21DHP4 
110 6.3/600 E 20,000 21EQP4 
110 6.3/600 E 22,000 21FAP4 
110 6.3/600 E 20,000 21FDP4 
110 6.3!600 E 22, 000 23ARP4 
110 6.31600 E 2 2,000 23DBP46
110 6.3/600 E 22,000 24AH P4 
110 6.3/600 E 22,000 246AP46
110 6.3/600 E 2Q 000 248EP4 
114 6.31450 E 20,000 16AYP4 
114 2.68/450 E 2Q 000 19ABP4 
114 6.3/450 E 17,500 19AHP4 
114 6.3/450 E 20,000 19AJP46
114 6.3/600 E 23,000 19AVP4 
114 6.3/ 450 E 23,000 19AYP4 

Electronic 
Components 
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RC~t PICTURE TUBE GUIDE 

Black-and-White Picture Tubes 
Greotest 

Deflection 
Angle 

(Approx.) 
Degrees 

Heater 
Volts/mA 

Focus-
ing 

Method 

Design-
Maximum 
Anode 
Volts 

RCA 
Type 

Rectangula Glass Envelope Cont'd 
Conventional Rectangular Glass Types 

114 6.3/600 E 23,000 196TP4 
114 6.3/600 E 20,000 19CH P46
114 6.3/450 E 20,000 19CMP46
114 6.3/600 E 20,000 19CXP46
114 6.3/600 E 20,000 19XP4 
114 6.3/600 E 20,000 19YP4 
114 6.3/450 E 22, 000 20RP4 
114 6.3,450 E 23,500 23CQP4 
114 6.3/600 E 23,500 23FP4A 
114 6.3; 600 E 22,000 23MP4 
114 6.3/600 E 22, 000 23NP46

Bi-Panel Rectangular Glass Types 

92 6.3/600 E 22,000 23BDP4d 
92 6.3!600 E 25,000 23BKP4 
92 6.3/600 E 25,000 23BLP4e 
92 6.3,/600 E 25,000 236TP4 
92 6.3/600 E 22,000 23YP4 
110 6.3.600 E 22,000 23BGP46
110 6.3/450 E 23,000 236QP4 
110 6.3/450 E 23,000 23CBP4d
110 6.3/600 E 2 2, 000 23CP4 
110 6.3/600 E 23.500 23CP4A 
110 6.3/600 E 22,000 23EP46
110 6.3/600 E 22,000 23GP4 
110 6.3/450 E 22,000 23J P 46
114 6.3/600 E 20,000 19AFP4 
114 6.3,600 E 20,000 19AU Pod 

~~U u 
Electronic PICTURE 

Components TUBE GUIDE 2 



RCA PICTURE TUBE GUIDE 

Black-and-White Picture Tubes 

Greatest 
Deflection 

Angle 
(Approx.) 
Degrees 

Heater 
Volts/mA 

Focus-
ing 

Method 

Design-
Maximum 
Anode 
Volts 

RCA 
Type 

Rectangular Glass Envelope Cont'd 
Filled Rim Rectangular Glass Types 

92 
110 
110 
110 
114 
114 

6.3/600 
6.3/450 
6.3/450 
6.3/600 
6.3/600 
6.3/450 

E 
E 
E 
E 
E 
E 

25,000 
15,000 
23, 000 
23,000 
23,000 
21,000 

23 EY P46
11GP4 
23FRP46
23FSP4 
19EBP4 
19EGP46

Banded Rectangular Glass Types 

90 12.0/75 E 12,000 9WP4 
92 6.3/450 E 25,000 23EKP4 
92 6.3/600 E 25,000 23ENP4 
92 6.3/600 E 25,000 23FBP4e 
94 6.3/450 E 23,500 23EZP4 6~g 

110 6.3/450 E 15,000 i1HP4A 
110 6.3/450 E 16,000 12BNP4A 
110 4.2/450 E 14,000 12CNP4 
110 6.3/600 E 23,000 23ETP4 
110 6.3/450 E 23,000 23FDP46
110 6.3/450 E 23,000 23FMP46
110. 6.3/450 E 23,000 23GJP4A6
110 6.3/600 E 23,000 23GSP49 
110 6.3/450 E 22,000 23GWP46
110 6.3/450 E 23,000 23HFP4A 
110 6.3/450 E 23,000 23HGP49 
110 6.3/450 E 23,500 23HUP4A6
110 6.3/450 E 22,000 23HWP4Ab~9
110 6.3/450 E 23,000 23HXP4 
110 6.3/450 E 23,000 23JEP4 
110 6.3/450 E 23,500 23JGP46
114 6.3/450 E 20,000 16BGP4 
114 6.3/450 E 20,000 16CHP4A6
114 6.3/450 E 18,000 16CMP4A 
114 6.3/450 E 22,000 17EMP46
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RCA PICTURE TUBE GUIDE 

Black-and-White Picture Tubes 

Greatest 
Deflection 

Angle 
(Approx.) 
Degrees 

Heater 
Volts/mA 

Focus-
ing 

Method 

Design-
Maximum 
Anode 
Volts 

RCA 

Type 

Rectangular Glass Envelope Cont'd 
Banded Rectangular Glass Tubes 

114 6.3/450 E 23,000 19DQP4 
114 6.3/600 E 23,000 19DRP4 
114 6.3/600 E 20,000 19DSP46
114 6.3/450 E 20,000 19EAP46
114 6.3/450 E 2 2, 000 19DUP46
114 6.3/600 E 18,000 19 EHP4A 
114 6.3/450 E 21,000 19ENP4A6
114 6.3/450 E 23, 500 19FEP486
114 6.3/450 E 18,000 19FJP4A 
114 6.3/450 E 23,000 19FLP4 
114 6.3f 600 E 23,000 19FNP4g 
114 6.3/450 E 20,000 19FQP46.9 
114 6.3.!450 E 23,000 19GEP4Ag 
114 6.3/450 E 23,000 19GJP4A 
114 6.3/450 E 23,000 20SP46
114 6.3/450 E 23,000 20TP4 
114 6.3/450 E 23,000 21FVP4 
114 6.3/450 E 22,000 21 FYP46~9 
114 6.3/450 E 23, 500 21GAP4A6
114 6.3/450 E 23,000 23EQP4 
1 14 6.3/600 E 23,000 23ERP4 
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RCA PICTURE TUBE GUIDE 

Color Picture Tubes 

Greatest 
Deflection 

Angle 
(Approx.) 
Degree s 

Heater 
Volts/mA 

Focus-
ing 

Method 

Design-
Maximum 
Anode 
Volts 

RCA 
Type 

ROUND GLASS ENVELOPE 

Conventional Types 

45 
70 
70 
70 
70 

6.3/1800 
6.3/1600 
6.3/1800 
5.3/1800 
6.3/1800 

E 
E 
E 
E 
E 

22,000 
27,500 
27,500 
27,500 
27,500 

15GP22 
21CYP22A 
21FBP22 
21FBP22Af
21GUP22f

Integral Protective Window Types 

70 6.3/ 1800 E 27,500 21FJP22d
70 6.3/ 1800 E 27,500 21 FJ P22Ad, f 

70 6.3/ 1800 E 27,500 21GVP22d,f 

ROUND METAL ENVELOPE 

70 I 6.3/ 1800 I E I 27, 500 21AXP22A 

RECTANGULAR GLASS ENVELOPE 

Conventional Types 

90 6.3/900 E 22,500 15KP22f
90 6.3/900 E 27,500 19EXP22f 
90 6.3/900 E 27,500 19GVP22f
90 6.3;'900 E 27,500 22KP22f
90 6.3/900 E 27,500 256P22Af
90 6.3/900 E 27,500 25Y P22f

Integral Protective Window Types 

90 6.3/900 E 22,500 15LP22d• f
90 6.3/900 E 27,500 19EYP22d,f 
90 6.3/900 E 27,500 19GWP22d, f 
40 6.3/900 E 27,500 22JP22d,f 
90 6.3/900 E 27,500 25AP22Ad,f 

90 6.31900 E 27,500 25XP22d, f 

92 6.3/1350 E 27,500 23EGP22Ad 
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RCA PICTURE TUBE GUIDE 

Color Picture Tubes 

Greatest Focus-
Deflection Design-

Heater ing Maximum RCA Angle Volts/mA Method 
(Approx.) § Anode Type 

Degrees Volts 

Banded Types 

90 6.3/900 E 
I 

22,500 
~ 

15N P22f 
90  6.3/900 E 27,500 19HCP22f

Test Picture Tubes 

ROUND GLASS ENVELOPE 

53 I 6.3/600 I E I 20,000 I 5A XP4 

RECTANGULAR GLASS ENVELOPE 

70 6.3/1800 E 27,500 1828P22 
90 6.3/600 E 22,000 8XP4 
90 6.3/900 E 27,500 1830P22 
110 6.3/600 E 22,000 8YP4 

E = Electrostatic; M = Magnetic 

~ Cylindrical Faceplate 
b Low CZ Type 

` Internal Magnetic Shield 
d Faceplate Treated 
e Low GZ Type, Faceplate Treated 

f Hi-Life type, features rare-earth red-emitting phosphor 
9 Integral Mounting Luga 

~~U u 
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CATHODE-RAY TUBE, STORAGE TUBE, 
& MONOSCOPE CLASSIFICATION CHART 

SPECIAL-PURPOSE KINESCOPES 

Approx, 

Bulb 
Dia. 

Inches 

Focus- 

Ing 
Method 

De- 

flec- 
Lion 
Meth- 
od 

Minimum 
Screen 

Size 
Inches 

Maximum 
Anode 
Voltsa 

Tube 
Type 

Monitor Types 

7 
7 
86 
86
10 
176
216

Display 

126

Projection 

5 
7 
7 
7 

View-Finder 

5 

Transcriber 

5 

M 
E 
E 
E 
E 
E 
E 

Cathode-Ray 

E 

Types 

E 
E 
E 
E 

Type 

I M 

Type 

~ E 

M 
M 
M 
M 
M 
M 
M 

Tube 

M 

M 
M 
M 
M 

( M 

I M 

h-1/2 
6 
7-13/166
7-3/46 
9-1/8 
15-9/166
20-1/46

Has in- 
tegral 
protec-
tive 

window 

4-1/2d 
5x3-3/4e 
5x3-3/4e 
5 x 3-3/4e 

~ 41/4 

~ 4- 1/4 

8,000 
12,000 
14,000c 
22,000c 
20,000 
22,000c 
22,000c 

16,000 

40,000c 
80,000c 
SO,000c 
80,000c 

~ 8,000 

1 27,000 

7CP4 
7TP4 
SHP4 
8NP4 
lOSP4 
17DWP4 
21EYP4 

4557 

SAZP4 
7NP4 
7WP4 
4486 

I SFP4A 

I SWP 11 

E =Electrostatic. 

M -Magnetic. 

a Design-Center values unless otherwise noted. 

b Diagonal. 

c Absolute value. 

d Qual ity circle diameter. 

e Qual ity rectangle. 
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CATHODE-RAY TUBE, STORAGE TUBE, 
& MONOSCOPE CLASSIFICATION CHART 

FLYING•SPOT CATHODE-RAY TUBES 

ABulb • 

InDches 

Focus- 
ing 

Method 

D e-
flec- 
lion 

Meth- 
od 

Phosphor° 
Maximum 
Anode 
Volts 

Tube 
T ype 

Black-and

5 
S 

Color-Television 

5 

-White Television 

I E 
E 

Type 

I E 

M 
M 

M I 

Types 

P15 
P 16 

P24 

27,0006
27, 0006

27,0006 ~SAUP24 

SWP15 
SZ P 16 

MONOSCOPES 

Appro x. 
Bulb 

D 1O • 
Inches 

Focus- 
Ong 

Method 

De 
flec- 
lion 

Meth- 
od 

Features 
Maximum 

Anode 
Voltsc 

Tube 
Type 

2 

5 

5 

E 

E 

E 

E 

M 

M 

Customized 
metal 
stencil 
electrode 
pattern 

Indian 
Head 
Pattern 

Pattern 
individually 
styled to 
customer 
requirements 

2,5004

1,SOOb 

7,5006

4560 

2F21 

1699 

E =Electrostatic. 

M =Magnetic. 

a $ee sheet Features of Fluorescent Screens. 

b Design-center value. 

c Pattern-electrode voltage. 

d Absolute-maximum value. 
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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 8. Focus Types 

P1 1 1,500 IEPI 

Pl 2 1,100 2APlA 

Pl 2 2,500 2BP1 

P1 2 600 902A 

P1 3 1,500 3APlA 

Pl 3 2,750 3AQP1 

P1 3 2,000 3BP1A 

Pl 3 2,500 3KP1 

Pl 3 2,500 3RP1 
P1 3 2,500 3RP1A 
Pl 3 2,500 3wPl 
Pl S 2,000 SBP1A 
Pl 5 2,500 SUPT 
P1 7 4,000 7UP1 
P1 5 2,8006 4499 
P2 1 1,500 1 E P2 
P7 3 2,500 3KP7 
P7 3 2,500 3RP7A 
P7 5 2,500 SUP7 
Pil 1 1,500 lEPll 
Pil 2 2,500 2BP11 
P11 3 2,500 3KP11 
P11 3 2,500 3WP11 
P11 5 2,500 SUP11 
P31 5 2,500 SUP31 
P31 7 4,000 7UP31 

a Design-center value. 

b Absolute-maximum value. 

~~U u 
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CATHODE-RAY TUBE, STORAGE TUBE, 
& MONOSCOPE CLASSIFICATION CHART 

OSCILLOGRAPH TUBES (cant'd ) 
Phosphor Approx. Max. Tube 

Bulb Post Type 

Dio. 

Inches 

Accel-

erator 

Volts 

Electrostati 

Post-Deflec 

c_Deflection 

lion Accelera 

8 Focus Typ 

for 

es With 

Pl 3 4,000 3JP1 

P1 5 6,000 SABPi 

Pl 5 6,000 SADP1 

P1 5 4,000 SC PIA 

P7 3 4,000 3J P7 

P7 5 6,0006 4510 

P11 S 6,000 SABP11 

P11 5 4,000 SCP11A 

P31 5 6,000 SABP31 

P31 5 6,000 SADP31 

P31 5 8,0006 4489 

P31 7 8, 0006 4490 

P31 8 8,0006 4491 

Phosphor Approx. Max. Tube 

Bulb Anode Type 

Dia. Volts 

Inches 

Magnetic-Deflection 8 Focus Types 

P7 5 8,000 SFP7A 

P7 7 8,000 7BP7A 

P7 7 8,000 7M P7 

b Absolute-maximum value. 

`.~' 
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CATHODE-RAY TUBE, STORAGE TUBE, 
& MONOSCOPE CLASSIFICATION CHART 

STORAGE TUBES 

Name Description Tube 
Type 

Display Ruggedized, 5"•diameter type 
having electrostatic-focus and 
deflection writing gun 

2053 

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

4412 

Display 5"-diametertype having elec- 
trostatic-focus and magnetic-
deFlection writing gun 

4454 

Display 5"-diameter type having elec- 
trostatic-focus and deflection 
writing gun 

6866 

Display 5"-diameter type having elec- 
trostatic-focus and magnetic-
deflection writing gun 

7183A 

Display Ruggedized, 5"-diameter type 
having two electrostatic-focus 
and deflection writing guns 

72688 

Display 5"-diameter type having elec- 
trostatic-focus and deflection 
writing gun 

7315 

Radechon Single-beam barrier-grid type 
for digital data storage 

6499 

Radechon Variant of 6499 For binary mem- 
ory systems in computers 

1858 

Graphechon Single-converter type with read- 
ing gun and writing gun 

7539 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

r"1 

Replacement Classification Keys 

• 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 cavity-type 

contact. 

--. C. Neck length and/or overall length 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. 126202) 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 voltage 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. 

r-., N. A conversion Kit (RCA Part No. 126101) 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. 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 
Type 

To Be * 

Replaced 

sheet 

Replaced By 

RCA Type 

Type 

To Be * 

Replaced 

Replaced By 

RCA Type 
~.•.' 

~~ 

~.r 

Color Picture Tubes 
11SP22 
11 WP22 

C-11 WP22 D 19HFP22 H-19GWP22 
C-19GWP22/ 

19EYP22 

D 

D 75AEP22 
75AEP22 
i5AGP22 

H-75AEP22 
C-75AEP22 

•D 
D 19HJP22 

79HKP22 
H-19HCP22/ 

19H KP22 
C-19HCP22/ 
79HKP22 

•D 

•D 15LP22 H-15LP22 
C-15LP22 

D 
D 

19HNP22 H-19HNP22 
C-19HNP22 

•D 
•D 15NP22 

H-15NP22 
C-15NP22 

•D 
• D 

19HDP22 H-19GVP22 
C-19G VP22/ 

19EXP22 

D 

D 
15SP22 H-75AEP22 

C-75AEP22 
•D 
•D 

15TP22 
H-15NP22 
C-15NP22 

• D 
•D 

19HRP22 H-19GWP22 
C-19GWP22/ 
19EYP22 

D 

D 15WP22 
H-15LP22 
C-15LP22 

D 
D 19HXP22 H-19HCP22/ 

79HKP22 
C-19HCP22/ 
79HKP22 

•D 

•D 

15XP22 H-15NP22 
C-15NP22 

• D 
•D 

17EZP22 
17F AP22 

H-17EZP22 
C-17EZP22 

• D 
• D 19JBP22 

19JDP22 
H-19GVP22 
C-19GVP22/ 

19EXP22 

D 

D 

19EXP22 
H-19GVP22 
C-19G VP22/ 

19EXP22 

D 

D 
19JGP22 H-19JWP22 

C-19JWP22 
D 
D 

19E V P22 
19FMP22 
19F XP22 
19GSP22 

H-19G WP22 
G19GWP22i 

19E VP22 

D 

D 

19JHP22 H-19GWP22 
C-19GWP22 / 

19EYP22 

D 

D 

19JKP22 H~19GWP22 
C 19G WP22/ 

19EYP22 

D 

D 
19G V P22 
19G V P22/ 

19EXP22 

H-19GVP22 
C-19G V P22/ 

19E XP22 

D 

D 19JWP22 H-19JWP22 
C-19JWP22 

D 
D 19GWP22 

19G WP22/ 
19E YP22 

H 19G WP22 
C-19GWP22/ 

19E V P22 

D 

D 
21AXP22 
21AXP22A 
21AXP22A/ 

21AXP22 

C-21AXP22A 
C-21CYP22A 
C-21FBP22 
H-21GUP22 
C-21 GUP22/ 
21FBP22A 

D 
CN 
CJN 
CJN 

CJN 

19GXP22 
19GYP22 

H-19GVP22 
C-19GVP22/ 

19EZP22 

C 

C 

19GZP22 
H-19GWP22 
C-19GWP22/ 

19EYP22 

D 

D 
21CYP22 
21CYP22A 

C-21CVP22A 
C-21FBP22 
H-21GUP22 
C-21 GUP22/ 
21FBP22A 

D 
J 
J 

J 
19HBP22 

H-19GWP22 
C-t9GWP22/ 

19E YP22 

D 

D 

H-19HCP22/ 
19HCP22 79HKP22 •D 19HCP22/ C-19HCP22/ 79HKP22 79HKP22 •D 
* See back 2 this 

21FBP22 C-21FBP22 
21 F BP22A H-21GUP22 

C-21GUP22/ 
21FBP22A 

D 
J 

J 

note on of of guide. 
♦ See Replacement information in front of this guide. 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

~•"1 

/'\ 

Type 

To Be k Replaced By 

Replaced RCA Type 

Type 

To Be * Replaced By 

Replaced RCA Type 

21FJP22 
21FJP22A 
21 F KP22 

21GFP22 
21 G LP 22 
21GRP22 

C-21FJP22 
H-21 G V P22 
C-21 G V P 22/ 

21FJP22A

H-22JP22 
C-22JP22 

D 
J 

J 

L 
L 

21GUP22 
21GUP22/ 
21FBP22A 

21GVP22 
21GVP22/ 
21FJP22A 

21GWP22 

21GXP22 
21GVP22 

H-21GUP22 D 
C-21FBP22 D 
C-21 G UP 22/ 
21FBP22A D 

H-21GVP22 D 
C-21FJP22 D 
C-21 G V P 22/ 
21FJP22A D 

H-22JP22 L 
C-22JP22 L 

H-21GVP22 D 
C-21FJP22 D 
C-21GVP22/ 

21FJP22A D 

22ADP22 
22A G P 22 
22A H P 22 

H-22UP22 •D 
C-22UP22 • D 

22JP22 
H-22JP22 
C-22JP22 

D 
D 

22KP22 

22LP22 
22QP22

''~ 22RP22 

i~ 

22SP22 

22UP22 
22RP22

22UP22 

23EGP22 
23EGP22A 

H-22KP22 
C-22JP22

H-22JP22 
C-22JP22 

H-22KP22 
C-22KP22
H-22JP22 
C-22JP22

H-22UP22 
C-22UP22 

H-22JP22 
C-22JP22

C 23EGP22 
G 23EGP22A 

D 
D

D 
D 

D 
D
D 
D

•D 
•D 

D 
D

D 

25ABP22 H-25RP22 D 
C-25RP22/ 

25AP22A D 

~~ 25ADP22 H-25AJP22 • D 
C~25AJP22 • D 

H-25VP22 D 
25AEP22 C-25VP22/ 

256P22A D 

H-25RP22 D 
25AFP22 C-25XP22/ 

25AP22A D 
25AGP22 H-25AJP22 • D 
25AJP22 C-25AJP22 • D 

25ANP22 H-25XP22 D 
25RP22 C-25XP22! 
25AP22A 25AP22A D 

25ADP22 

25ASP22 
25A W P 22 
25AXP22 
25A2P22 

H-25AJP22 •0 
C-25AJP22 • D 

H-25XP22 D 
258MP22 C-25XP22/ 

25AP22A D 

258P22 
25BP22A 

H-25YP22 D 
C-25YP22/ 
256P22A 0 

25CP22 
25CP22A 

H-25XP22 D 
C-25XP22/ 
25AP22A D 

25FP22 
25FP22A 

25G P22 
25GP22A 

H-25YP22 D 
C-25 Y P 22/ 
25BP22A D 

H-25XP22 p 
C-25XP22/ 
25AP22A D 

H-25YP22 D 
25RP22 C-25VP22/ 

25BP22A D 
H-25RP22 D 

25SP22 C-25RP22/ 
25AP22A D 

H-25RP22 D 
25VP22 C-25RP22/ 

25BP22A D 

25WP22 
25RP22 
25 X P 22/ 
25AP22A 

H-25RP22 
C-25RP22/ 
25AP22A 

25VP22 
25VP22/ 
25BP22A 

H-25YP22 
C-25VP22/ 
25BP22A 

* Sec ~uNe oar hack o/sheet 3 of t ris gi~idr-
~ Sec Keplacenterr! iii%ornlation in front of this wide. 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 
Type 

To Be * 
Replaced 

Replaced ey 
RCA Type 

Type 

To Be * 
Replaced 

Replaced By 
RCA Type 

25ZP22 H-25XP22 D 490BGB22 H-19GVP22 D 
C-25XP22/ C-19GVP22/ 
25AP22A D 19EXP22 D 

370A822 H-15NP22 • D 4908H822 H-79GWP22 D 
3700822 C-15NP22 • D C-79GWP22/ 
490A622 H-19GVP22 J 19E V P22 D 
490AC622 C-19GVP22/ 4906N822 H-19JWP22 D 
490AD822 19EXP22 J C-19JWP22 D 
490AE822 H-79GWP22 J 4908R622 H-t9GWP22 D 
490AFB22 C-79GWP22/ C-79GWP22/ 
490AG822 19EYP22 J 19EYP22 D 
490AH822 H-19GVP22 J 4908V822 H-19JWP22 D 

C-19G VP22/ 4908X622 C-19JWP22 0 
19EXP22 J 

4900822 H-19GVP22 J 
490AH822A H-19GVP22 D 490DB22 C-19GVP22/ 

C-19GVP22/ 490E 822 19EXP22 J 
19EXP22 D 490E822A 

490AJ822 H-79GWP22 D 490 F 8 22 
490AJ822A C-79GWP22/ 490G B 22 

79EYP22 D 490H822 H-19GVP22 D 
490AKB22 H 19GVP22 J 490J822 C-19GVP22/ 
490AL822 C 19GVP22/ 490JB22A 19EXP22 D 
490AMB22 
490AN822 

19EXP22 J 490K622 
490K622A 

H-19GVP22 
C-19GVP22/ 

J 

490AR822 H-79GWP22 J 490L822 19EXP22 J 
G19GWP22/ 490M822 

79EVP22 J 490N622 H-79GWP22 J 

490AS822 H-79GWP22 D 
490R822 
4905822 

C-79GWP22/ 
79EVP22 J 

C-79GWP22/ 490TB22 
79EVP22 D 

490U822 H-19GVP22 J 
4906AB22 H~19GVP22 D C-19G V P 22/ 

C-19GVP22/ 19EXP22 J 
19EXP22 D 490V622 H-79GWP22 J 

C-79GWP22/ 
4906CB22 H-79GWP22 D 19EYP22 J 

C-79GWP22/ 490W822 H-19GVP22 J 
79EVP22 D C-19GVP221 

t9EXP22 J 
4908D622 H-79GWP22 J 490XB22 H-79GWP22 J 

C 79GWP22/ 490YB22 C-79GWP22/ 
19EYP22 J 490ZB22 79EVP22 J 

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 electrical characteristics or 

interchangeability of the type, the prefixes have been 

omitted from type numbers in this column. 

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

~ 

~, 

~1 

Type 

To Be * 
Replaced 

Replaced By 

RCA Type ♦ 

Type 

To Be * 
Replaced 

Replaced By 
RCA Type 

Black &White Picture Tubes 

7JP4 7JP4 D 166QP4 16CMP4 •C 

8DP4 8DP4 D 16CHP4 16ATP4 •'E 

9AEP4 9AEP4 +D 
168VP4 16CMP4A ' E 
168WP4 
16CAP4 

168GP4 • D 
9WP4 9WP4 • D 
t0ATP4 10ATP4 D 16CEP4 16CMP4A • D 
11AP4 
116P4 

11HP4A •D 16CHP4 
16CHP4A 

16CHP4A • D 

11CP4 11CP4 D 16CJP4 
16CMP4 
16CMP4A 

16CMP4A • D 
11GP4 11GP4 •D 

11 H P4 
11HP4A 

1 1 HP4A • D 
16CTP4 166GP4 •C 

12BNP4 
12BNP4A 

126NP4A •O 16CUP4 16CMP4A •C 

16CVP4 16CHP4A •CE 
12CFP4 12CNP4 • D 16KP4 

16KP4A 
16RP4B A 

12CGP4 126NP4A •D 

12CNP4 12CNP4 • D 16QP4 16RP4B AP 

12DEP4 12DEP4 •D 
16RP4 
16RP4/ 
16KP4 
16RP4A 
16RP4A/ 
16KP4A 

16RP46 A 

12DFP4 12DFP4 •D 

12DSP4 12DSP4 D 

14NP4 
14NP4A 
14RP4 
14RP4A 
14SP4 

14WP4 A 

16RP46 16RP48 D 

16TP4 16TP4 D 

16UP4 16RP46 ACP 
14WP4 
14WP4/ 
14ZP4 
14ZP4 
14ZP4/ 

14WP4 

14WP4 D 
16XP4 16RP46 AP 

17AP4 176P4D ACP 

17ATP4 
17ATP4/ 
17AVP4 
17ATP4A 
17ATP4A/ 
17AVP4A 

17A VP4 
17A V P4/ 
17ATP4 

17A V P4A 
17AVP4A/ 

176JP4 A 

16ASP4 
16AXP4 

16CMP4A E 

16AYP4 166GP4 • E 

166FP4 16CMP4A • C 

168GP4 168GP4 •D 

16BKP4 16CHP4A .0 

166MP4 166GP4 •CE 17ATP4A 

• See Replacement tnJbrmatioli in front of [his wide. 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 
Type 

To Be * Replaced By 

Replaced RCA Type 

Type 

To Be * Replaced By 

Replaced RCA Type 

176JP4 176JP4 D 17FP4 

176P4 178P4D AP 17FP4A 

17BP4A 176P4D A 
17HP4 

17BP46 
17HP4/ 

176P4C  
17RP4 17HP4C A 

17HP4A 
178P4D 176P4D D 17HP48 ~ 

17BRP4 17DSP4 A 17HP46/ 
17RP4C 

176UP4 178JP4 A  
17HP4C 17HP4C D 

17BZP4 17DSP4 D 
178ZP4/ 17JP4 176P4D A 

17CAP4/ 17KP4 17HP4C A K 
17CKP4 17KP4A  ~ 
176ZP4/ 

17LP4 17LP46 A 
17CAP4/ 

17LP4/ 17CKP4/ 
17VP4 

176RP4 
17LP4A 

17CAP4  
17LP4A/ 

17CBP4 178JP4 A 17VP4B 

17CFP4 17CFP4 D  17LP46 17LP48 D 

17CKP4 17DSP4 D  17QP4 17QP46 A 

17CLP4 17BJP4 AP 17QP4A 

17CTP4 17EFP4 D  17QP4B 17QP4B D 

17CWP4 17DSP4 O 17RP4 17HP4C A 
17RP4C 

17CYP4 17CFP4 D 
17SP4 17LP4B A K 

17DAP4 170AP4 D 
17UP4 17GP48 A 

17DHP4 17EFP4 P 
17VP4 17LP46 A 

17DKP4 17DSP4 C  17VP4/ 
17D LP4 17DSP4 D 17LP4 

~ 

17DQP4 17DQP4 D 
17VP48 

17DRP4 17DRP4 D 
17YP4 17QP48 A 

17DSP4 17DSP4 D 
19ABP4 19ABP4 D 

17D7P4 17DSP4 C 19ACP4 19CHP4 D 

17DXP4 17DXP4 D 19ADP4 19AVP4 D ,~,r

17DZP4  19AFP4 19AFP4 D 

17EAP4 17HP4C AK 19AGP4 19A VP4 C 

17EBP4 17EFP4 D 19A HP4 19A YP4 D 

17EFP4 17EFP4 D 19AJP4 19AJP4 D 

17EMP4 17EMP4 ' D 1ggKP4 19AVP4 D 

17EWP4 17EWP4 •D 19ANP4 19AYP4 C 
~.__. 

17FCP4 17FCP4 • O 19ARP4 19AFP4 D 
~ See Replacement information in front of this Quide. 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

Type 

~—~To Be * Replaced By 
Replaced RCA Type 

Type 

To Be 'k Replaced By 
Replaced RCA Type 

19ATP4 19AFP4 C 

19AUP4 19AFP4 D 

19AVP4 19AVP4 D 

^19AWP4 19AYP4 C 

19AXP4 19AYP4 D 
19AYP4 

19AZP4 19AVP4 D 

19BDP4 196DP4 D 

196HP4 19AVP4 D 

'~~ 198 LP4 19AVP4 C 

19BMP4 19AFP4 C 

196RP4 19DRP4 .E 

196SP4 19AVP4 C 
19BTP4 
196VP4 19AVP4 D 

196WP4 19AYP4 D 

19BXP4 19AYP4 E 

19CAP4 19AVP4 C 
19CDP4 19CXP4 0 
19CFP4 19CHP4 CE 
19CHP4 19CHP4 D 
19CJP4 19AVP4 D 
19CKP4 19CHP4 E 
19CLP4 198DP4 D 

19CMP4 19CMP4 D 
19CMP4A 
19CQP4 19CXP4 D 

19CRP4 198DP4 D 

19CSP4 19CHP4 D 

..t  19CUP4 19CMP4 D 
19CXP4 19CXP4 D 
19CYP4 19AVP4 C 
19CZP4 19DQP4 *E 
19DAP4 

19DCP4 19DRP4 . D 
19DEP4 19AVP4 E 
19DFP4 19CHP4 D 

19DHP4 19DSP4 •D 
19DKP4 19DRP4 . E 
19DLP4 19CHP4 D 
19DNP4 19DRP4 . E 
19DGP4 19DQP4 • D 
19DRP4 19DRP4 •D 
19DSP4 19DSP4 .D 

19DTP4 19DQP4 •C 

19DUP4 19DUP4 +D 

19DWP4 19DQP4 • D 
19EAP4 19FEP46 . p 
19EBP4 19EBP4 . p 
19EDP4 19DRP4 . p 
19EFP4 19DSP4 . p 
19EGP4 19EGP4 . p 
19EHP4 19DRP4 
19E HP4A 
19EJP4 19FEP46 

•D 

•D 
19ELP4 19AVP4 p 
19EMP4 19EBP4 . C 
19ENP4 19FEP46 • p 
19ENP4A 
19ERP4 19DRP4 • p 
19ESP4 19DSP4 .p 

19EUP4 19DRP4 . p 

19EVP4 19DQP4 . p 
19E WP4 
19EZP4 19EZP4 . p 

19FBP4 19EGP4 • p 
19FCP4 19DQP4 • D 
19F CP4A 
19FDP4 
19FEP4 19FEP46 •D 
19FEP4A 

19FEP48 19FEP46 •p 
19FJP4 19DDP4 • p 
19FJP4A 
19F LP4 19F LP4 • D 
19FSP4 19FEP46 • D 
19FTP4 19FLP4 • D 

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

To Be * Replaced By 
Replaced RCA Type 

Type 

To Be * Replaced By 

Replaced RCA Type 

19FWP4 19AYP4 
19GAP4 19GAP4 
19GBP4 19DQP4 
19GEP4 19GEP4A 
19GEP4A 
19GFP4 

D 
•D 
•E 
•D 

19GHP4 19DUP4 •C 
19GJP4 190QP4 •D 
19GJP4A 
19GNP4 190RP4 .D 
19GRP4 19DDP4 • D 
19GTP4 19FEP46 •C 
19XP4 19AVP4 D 
19YP4 19AVP4 C 
19ZP4 19A VP4 D 

20CP4 20DP4D ACP 

20CP4A 20DP4D AC 
20CP46 20DP4D ACP 
20CP4C 
20CP4D 20DP4D 
20DP4A 
20DP4A/ 20DP4D A 

20CP4A 

AP 

20DP46 20DP4D AP 

20DP4C 

20DP4C/ 20DP4D A 

20CP4D 

20DP4D 20DP4D D 

20RP4 20RP4 • D 
20SP4 20SP4 •D 
20TP4 20TP4 •D 
20XP4 
20YP4 20SP4 • D 
20ZP4 20SP4 •D 

21ACP4 21AMP46 A 
21 ACP4/ 
21 AMP4 

21ACP4A 
21ACP4A/ 

21 AMP4A 
21ACP4A/ 

21ACP4A/ 
21 BSP4/ 

21AMP4A 

21AFP4 21YP4B AP 
21ALP4 21CBP4A AP 
21 A LP4A 
21 ALP46 
21ALP46/ 

21 A LP4A 
21AMP4 21AMP48 A ~.~ 
21 AMP4A 
21AMP46 21AMP4B D 
21ANP4 21CBP4A AP 
21 ANP4A 

21AP4 21ZP4C 
21AQP4 21AMP48 
21 AQP4A 

G 
AP 

21ASP4
21ATP4 
21 ATP4A 
21 ATP4A/ 
21 ATP4 
21ATP48 

21XP46
21CBP4A 

AP
AP 

21AUP4 21AVP4C A 
21AUP4A 
21AUP46 
21A UP46/ 

21 AUP4A 
21AUP4C 21AVP4C D 
21AVP4 21AVP4C A 
21 A VP4/ 
21AUP4 

21 A VP4A 
21 AVP48 
21 A VP46/ 
21AVP4A 

21 A VP48/ 
21 A U P48 
21AVP4A 
21 AUP4A 

21AVP4C 
21AWP4 
21AWP4A 
21AYP4 
21 BAP4 
218CP4 
21 BDP4 
21 BNP4 

21AVP4C D 
21AWP4A A 
21AWP4A D 
21XP46 A 
21CBP4A D 
21YP48 C 
21AVP4C D 
21CBP4A D 

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

Type 

To Be * Replaced By 
~' Replaced RCA Type 

Type 

To Be k Replaced By 
Replaced RCA Type 

21BSP4 21A MP46 A 

21BTP4

21CBP4 
21CBP4A 
21CBP4A/ 

~~ 21CBP4/ 
21CMP4 
21CBP48 

21CBP4A

21CBP4A 

A

D 

210EP4 
210EP4A 

21 EMP4/ 
21EDPA 

D 

21CMP4 21CBP4A A 

""~  21 CQP4 21 CQP4 D 

21CUP4 21A MP4B A 

21CVP4 21CBP4A D 

21CWP4 21CBP4A A 

21CXP4 21 DSP4 D 

21CZP4 21EMP4/ A 
21 E QP4 

i"~ 

21DAP4 21 DEP4A D 
21DEP4 

21DEP4A 

21DEP4A/ 

21 DEP4/ 

21CZP4 

21DFP4 21EMP4/ D 
21 EQP4 

21 DHP4 

21 DLP4 

21 DMP4 

21 DHP4 

21 D LP4 

21 EMP4/ 
21 EQP4 

D 

D 

D 

21DNP4 21CBP4A 

~ 21 DQP4 21 D LP4 
21DRP4 21CBP4A 

21 DSP4 21 DSP4 

21EAP4 21FDP4 

21EDP4 21EMP4/ 
21 EMP4 21 EQP4 
21 EMP4/ 

21 E QP4 

AP 

D 
D 

D 
F 

D 

21EP4 21EP4C AP 

21EP4A 21EP4C A 
21EP4B 

21EP4C 21EP4C D 

21EQP4 21EMP4/ D 
21ESP4 21EQP4 
21ETP4 

21EVP4 21FDP4 CF 

21FAP4 21EMP4/ D 
21 EQP4 

21FDP4 21FDP4 D 

21FLP4 21CBP4A D 

21FP4 21FP4D AP 

21FP4A 21FP4D A 
21FP4C 

21FP4D 21FP4D 

21FVP4 
21FWP4 
21 FZP4 

21FVP4 

D

~D 

21GAP4 21GAP4A ~ D 
21 GAP4A 

21KP4 21FP4D A K 
21KP4A 

21 MP4 21 YP48 E 
21 WP4 21 WP48 A 
21 WP4A 

21 WP48 21WP4B D 
21XP4 21XP48 A 
21XP4A 

21XP48 21XP48 0 

21 YP4 21 YP48 A 
21YP4A 

21YP46 21 YP48 D 

21ZP4 21ZP4C AP 
21ZP4A 21ZP4C A 
21AP46 

21ZP4C 21ZP4C D 

23ACP4 23YP4 D 
23AFP4 

23A GP4 23CP4 C 

23AHP4 23AHP4/ D 
23A KP4 23FP4A C 

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

To Be * Replaced By 
Replaced RCA Type 

Type 

To Be * Replaced By 
Replaced RCA Type 

23ALP4 23CQP4 D 

23ANP4 23BKP4 D 

23ARP4 23ARP4 D 

23ASP4 23ASP4 D 

23ATP4 23BKP4 D 

23AUP4 23ARP4/ D 

23A VP4 23CP4 C 

23AWP4 236JP4 C 
236AP4 23CP4 C 

238DP4 23YP4 D 

23BFP4 23FP4A 

236GP4 236GP4 
236HP4 

C 

D 

238DP4 236JP4 D 

23BKP4 23BKP4 D 
23B LP4 

238MP4 23YP4 

236NP4 23CP4 

D

D 

23EP4 23CP4 

236QP4 238DP4 

C 

D 

236TP4 23YP4 
238 V P4 
236WP4 

D 

236XP4 23EKP4 •E 

236ZP4 23CGP4 D 
23CGP4 236QP4 D 
23CEP4 23ARP4 D 

23CGP4 23CGP4 D 

23CP4 23CP4 D 
23CP4A 

23CQP4 23CQP4 D 

23CQP4 23CP4 C 

23CZP4 23ARP4 D 

23DAP4 23DAP4 D 
23DSP4 23DSP4 D 

23DKP4 23EKP4 •D 

23DLP4 23ENP4 •C ~' 
23D LP4A 
23DNP4 23BKP4 D 

23DP4 23CP4 C 

23DAP4 23BKP4 M 
23DSP4 23ENP4 •M 
230SP4A 

23DTP4 23EKP4 •D 

23D XP4 23CP4 D 

23DYP4 23ETP4 •P 

23DZP4 23EQP4 +D 

23ECP4 23ENP4 `E 
23FDP4 23EKP4 •E 
23ENP4 23EKP4 •D 
23EKP4 
23E LP4 
23E MP4 
23ENP4 23ENP4 D 

23EP4 23EP4 D 

23EQP4 23EQP4 • D 

23ESP4 23HFP4A • 0 
23ETP4 23ETP4 ` D 

23EWP4 23EQP4 • D 
23E W P4A 
23EYP4 23EYP4 D 

23EZP4 23EZP4 ' D 

23FBP4 23ENP4 • D 

23ECP4 23GJP4A `D 
23FDP4 

23FEP4 23ENP4 • D 

23ENP4 23GJP4A 'D 

23FDP4 23ETP4 `D 

23F LP4 23EKP4 • D 

23FMP4 23HFP4A • D 

23EP4 23FP4A D 
23FP4A 

23FBP4 23FBP4 

23ESP4 23ESP4 

23ENP4 23HFP4A 
23F V P4A 

•D 

'D 

•D 

♦ See Replacement information in front of this Quide. 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

Type 

To Be * 
Replaced 

Replaced By 
RCA Type 

Type 

To Be * Replaced By 
Replaced RCA Type 

23FZP4 23GSP4 . D 23XP4 23YP4 
23YP4 

D 

23GSP4 23HFP4A ~D 
23G E P4 23ENP4 `D 24A DP4 24CP46 

24A DP4/ 
24VP4A/ 
24CP4A/ 
24TP4 

A 

23GFP4 23HGP4 •D 
23GJP4 
23GJP4A 

23GJP4A •D 

23CP4 23CP4 0 
23GSP4 23GSP4 

24AEP4 24AEP4 D 
24A HP4 24A H P4 D 

23GTP4 23ETP4 `D 24A LP4 24ANP4 D 
23G UP4 23F RP4 'D 24ANP4 24AEP4 A 
23G V P4 23HUP4A `D 24AUP4 24AUP4 D 
23GWP4 23GWP4 D 24ANP4 24BEP4 F 
23G XP4 23GSP4 D 24BEP4 24BEP4 D 
23GZP4 23EKP4 E 24CP4 24CP46 D 
23HFP4 
23HFP4A 

13HFP4A D 24CP4A 24CP46 A 

24CP46 24CP4B D 
23HGP4 23HGP4 D 24DP4 24AEP4 

24DP4A 
24DP4A/ 

24YP4 

A 
23H LP4 23GSP4 D 
23NP4 23CP4 D 
23HQP4 23HGP4 • D 
23HRP4 
23HSP4 

23HWP4A ~C 24QP4 24CP4B AP 
24TP4 24CP4B 
24YP4 
24VP4A 

A 
23HUP4 
23H UP4A 

23HUP4A .D 

23HWP4 23HWP4A 'D 24XP4 24CP46 AP 

23HWP4A 23HWP4A ~D 24YP4 24AEP4 A 
23H XP4 23HFP4A ~D 24ZP4 24EAP4 D 
23HYP4 23JEP4 'D 230R64 9WP4 .p 

23JAP4 23GJP4A .p 310A V84 12CNP4 D 

23JEP4 23FSP4 •C 470AC64 19AYP4 • 

23JEP4 23JEP4 .p 500K64 20TP4 'D 
SG10FP4A 10 FP4 A D 23JGP4 23F RP4 •D SG14WP4 14WP4 D 

23JHP4 23HFP4A ~D SG16KP4A16RP48 D 
23JEP4 23HUP4A ~D SG178JP4 176JP4 D 
23JP4 23JP4 D SG176P46 17BP4D D 
23KP4 
23KP4A 

23FP4A C SGI7CKP4 17DSP4 D 

SG17HP48 17HP4C D 
23CP4 23ETP4 ~D SG17LP4A 17LP46 U 
23MP4 
23MP4/ 
23MP4A/ 
23WP4 
23MP4A 

23FP4A D SG17QP4A ~70P4B u 
SG 20CP4 D 20DP4 D C 
SG21ACP4A 21A MP48 D 
SG21AUP4R 21AVP4C D 
SG21AWP4 21AWP4A D 
SG21DEP4A21EMP4/ 

21EQP4 
D 

23NP4 23NP4 D 
23QP4 23CP4 D SG21EP48 21EP4C D 

237P4 23YP4 C SG21FLP4 21CBP4A D 

23UP4 238QP4 D SG21FP4C 21FP4D D 
SG21WP4A 21WP4B D 

23WP4 23FP4A D 

♦ See Replacement information in front oS this guide. 
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RCA PICTURE TUBE 
INTERCHANGEABILITY GUIDE 

Type 

To Be * Replaced By 
Replaced RCA Type 

Type 

To Be * Replaced By 
Replaced RCA Type 

SG21XP4A 21XP46 D 

SG21YP4A 21YP46 D 

SG21ZP4B 21ZP4C D 

SG24AEP4 24AEP4 D 

SG24CP4A 24CP48 D 

♦ See Replacement information in front of this guide. 
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Safety Precautions 
For Color Picture Tubes 

,~-~ 

~"~ 

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 volt-
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-voltage 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 

LJ U~J~ 
Electronic 
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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 control brackets may pro-
duce ashock hazard. 

u 

Tube Handling: 
Picture tubes should be kept in the shipping box or similar u 

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. 

U ~~JU U 
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~~ 
FEATURES OF FLUORESCENT SCREENS 

The fluorescent screens of the cathode-ray tubes cove red in 
this Section are identified according to phosphor number, 
e.g., P1, P2, P4, P5, P7, etc. 

Phosphor P1 produces a brilliant spot having yellowish-green 
fluorescence and medium persistence. Types having this phosphor 
are particularly useful for general oscillographic applications 
in which 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 PS 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 exhibitsa yellowish-green phosphorescence which persists 
for several minutes. Types having this phosphor are 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 spot of 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 observing either low- and medium-speed non-recurring 
phenomena or high-speed recurring phenomena. 

11-58 ELECTRON TUBE DIVISION 
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r 
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 as well as near-ultroviolet fluorescence ~,_ ,~ 
and phosphorescencewith veryshortpersistence. This phosphor ̀ ~~ 
has a stable, exponential decay characteristic and is 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 ~ j 
good visual efficiency. ~i 

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 phosphorescenceis 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 
overthe visible spectrum requiredfor generating color signals 
from color transparencies. 
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~~ 
SPECTRAL-ENERGY EMISSION CHARACTERISTIC 

OF PHOSPHOR PI 
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PERSISTENCE CHARACTERISTIC 
OF PWOSPHOR PI 

— CURVE IS ESSENTIALLY INDEPENDENT 
— OF TUBE OPERATING VALUES 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 

~ OF PHOSPHOR P2 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P2 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P4 

SULFIDE TYPE 
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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 mi}liseconds after excitation is removed. 

FOR OSCILLOGRAPN TUBES 

The persistence characteristics of the phosphores-
cence are the same as those shown for the P11 phos-
phor. 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
~ OF PHOSPHOR N ° 4 

SILICATE—SULFIDE TYPE 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPOR N4 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 mill iseconds after excitation is removed. 
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SPECTRAL ENERGY EMISSION CHARACTERISTIC 
,~ OF PHOSPHOR P4 

SILICATE TYPE 
I I I I I I I I I 7 1 1 I I I ITI! I I I I I ITf 1  

COLOR TEMPERATURE:5500'K 
~~ 

N
T
 
E
N
E
R
G
 

0 a 

100 

ao 

60 

40 a 

20 

4000 5000 6000 

WAVELENGTH-ANGSTROMS 

i

7000 

AUG. 2, 1949 TUBE DIVISION 
uoro <wrounon or uuuu, ww~swi. rxw iu~r 

92 C M-7335 



PERSISTENCE CHARACTERISTIC 
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 mil l iseconds after excitation is removed. 
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SPECTRA~-ENERGY EMISSION CHARACTERISTIC 

OF PHOSPHOR N°S 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR N~ 5 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
'~, OF PHOSPHOR P7 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P7 
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BUILDUP CHARACTERISTICS 
OF PHOSPHOR P7 

I I I I I I I I I I I I I I I I I I I I I i I 
FINAL HIGH—VOLTAGE—ELECTRODE VOLTS: 4000-9000 
'SCANNING AREA (CM): 7X7 
NUMBER OF LINES: 260 APPROX. 
EXCITATION ~ PULSE OF 1/60 — SECOND DURATION 

SUPPLIED TO GRID NCI OF CATHODE—

I 

 BRIGHTNESS: 

RAY TUBE AT I—SECOND 
FOR EACH OF THE LOCI 
THE INDICATED CONDITIONS. 
MEASURED JUST BEFORE 
EXCITATION PULSE. 

INTERVALS 
UNDER 

EACH 

LOCUS SCREEN 
MICROAMP 
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BUILDUP CHARACTERISTICS 
OF PHOSPHOR P7 

I V I I I I I I I I I I I I ITI ITH----
_SCANNING AREA (CM): 7x7 

NUMBER OF LINES: 260 APPROX. 
- EXCITATION: PULSE OF I/60-SECOND DURATION SUPPLIED 
- TO GRID N~ I OF CATHODE -RAY TUBE AT 
- 1-SECOND INTERVALS FOR EACH OF THE 
- LOCI UNDER THE INDICATED CONDITIONS. 
- BRIGHTNESS: MEASURED JUST BEFORE EACH EXCITATION 
- PULSE. 

FINAL 
HIGH-VOLTAGE- SCREEN 

LOCUS ELECTRODE 
VOLTS 

MIGROAMP 

A 4000 150 
B 4000 75 
C 2500 75 
D 2500 37 
E 1500 37 
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PERSISTENCE CHARACTERISTICS 
OF PHOSPHOR P7 
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EXCITATION LEVEL 
~SATURATION~ ~i'~ 

SCANNING AREA (CM) • 7x7 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR N° I I 
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PERSISTENCE CHARACTERISTICS 
OF PHOSPHOR N ~ i I 
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SPECTRAL—ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P12 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P12 

— CURVE IS ESSENTIALLY INDEPENDENT 
— OF TUBE OPERATING VALUES 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P14 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P14 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P15 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P15 

I I I I I l l l i l i l l l l i l l l l 
COMPONENTS EACH ESSENTIALLY INDEPENDENT OF 

TUBE OPERATING VALUES. 

_ 

VISIBLE 
ULTRAVIOLET 

SHOWN BY CURVE. 

DECAYS TO APPROXIMATELY 1090 OF  
MAXIMUM IN NOT MORE THAN OAS  
MICROSECOND. 

SPOT SHARPLY FOCUSED. 

R
E

LA
T

IV
E

 
B

R
IG

H
T

N
E

S
S

 

O
 

N
 

♦ 
0 

0 
O

 
P

 
P

 
O

 
O

 

0 2 3 4 
TIME AFTER EXCITATION IS REMOVED —MICROSECONDS 

ELECTRON TUBE DIVISION 
PAgO CORPORATION Of AMERICA, HARRISON, NEW IEPSET 

92CM-8540RI 



SPECTRAL —ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR PI6 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PI6 

_I I I I I I I I I I I I I ( I I 
_ CURVE IS ESSENTIALLY INDEPENDENT OF 

TUBE OPERATING VALUES 
SPOT: SHARPLY FOCUSED. 
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Phosphor P20 

Spectral-Energy Emission Characteristic 

COLOR 

YELLOW-GREEN 

C.I.E. COORDINATES 
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Phosphor P20 

Persistence Characteristic 
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Group Phosphor P22 

SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
SIMULTANEOUS EXCITATION OF BLUE PHOSPHOR, GREEN 
PHOSPHOR, AND RED PHOSPHOR TO PRODUCE 8500'D K 
+27M.P.CA. WHITF fX=0.287~Y=0316). 

COMPONENT COLOR CIE COORDINATES 
GENERAL 

DESCRIPTION JEDEC DESIGNATION• X 
BLUE PURPLISH-BLUE 0.146 0.052 
GREEN YELLOWISH-GREEN 0.218 0.712 
RED REDDISH-ORANGE Ob74 0.326 

•JEDEC COLOR CLASSIFICATION CORRESPONDING TO 
CIE COORDINATE VALUES, 
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group Phosphor P22 

PERSISTENCE CHARACTERISTIC 

The persistence of the group phosphorescence is such that `~ 
its brightness does not exceed 7 per cent of the peak 
value in 33 mi ll iseconds after excitation is removed. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



Group Phosphor P22 
New Rare-Earth (Redd, Sulfide (Blue &Green) Typea

Spectral-Energy Emission Characteristic 
a The elaci ve iocensicies of the na ow~- mission bands of the red phosphor 

are dependent on the resolution ofrtheemeasuring device. 

SIMULTANEOUS EXCITATION OF RED PHOSPHOR ~~ --•• ~~~•~~~'~~+'~-•-
• PEAKfT___ 

' AT 105 C"c`^:.:`i 
BLUE PHOSPHOR. AND GREEN PHOSPHOR TO 
PRODUCE 9300° K +2] M.P.C. D. WHITE "" 
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"" 

(X=0.281, Y=0.3111 :: PEAKS . -... _... ~:... ....... 
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Group Phosphor P22 
New Rare-Earth (Red), Sulfide (Blue & Green) Type 

PERSISTENCE CHARACTERISTIC 
The persistence of the group phosphorescence is medium short. 

Persistence of the component phosphors is such that after exci-
tation is removed, brightness decays to a level not exceeding 
10 per cent of the initial value in. 

22 microseconds (Approx  )  Blue phosphor 
60 microseconds (Approx  )  Green phosphor 
1 millisecond (Approx  )  Red phosphor 

GROUP PHOS—
PHOR P22 

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



SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF GROUP PHOSPHOR P22 

EQUAL EXCITATION OF EACH PHOSPHOR 

PHOSPHOR 
RANGE OF MAX. VALUE 
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PERSISTENCE CHARACTERISTIC 
OF GROUP PHOSPHOR P~?2 

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

MARCH 1, 1954 TUBE DEPARTMENT 
IA0~0 COReORATION OF AMEIIU, 11A1R150N, NEW IERSEf 

PERSIST. P22 



Group Phosphor P22 
Rare-Earth (Redd, Sulfide (Blue &Green) Type 

Spectral-Energy Emission Characteristic 
a The elacive intensities of the narrow-emission bands of the red phosphor 
are dependent on the resolution of the measuring device. 

SIMULTANEOUS EXCITATION OF RED PHOSPHOR, BLUE PHOSPHOR, 
AND GREEN PHOSPHOR TO PRODUCE 9300• K + 27 M.P.C. D. 

WHITE (X• 0.291, Y • 0.311). 

COMPONENT COLOR 
C.I.E COORDINATES 

X Y 

RED 0.676 0.324 
BLUE 0.155 0.061 
GREEN 0.29C 0.590 
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Group Phosphor P22 
Rare-Earth (Red), Sulfide (Blue 8 Greens Type 

PERSISTENCE CHARACTERISTIC 

The persistence of the group phosphorescence is wediuw 

short. Persistence of the component phosphors is such that 

after excitation is removed, brightness decays to a level not 

exceeding 10 per cent of the initial value in: 

22 microseconds (Approx.)   Blue phosphor 

60 microseconds (Approx.)  Green phosphor 

1 millisecond (Approx.)  Red phosphor 

~kocP ~~os—
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Group Phosphor P22 
All-Sulfide Type 

SPECTRAL-ENERGY fMISSION'CHARACTERISTIC 

SIMULTANEOUS EXCITATION OF BLUE PHOSPHOR, GREEN  
PHOSPHOR,AND RED PHOSPHOR TO PRODUCE 9300"K  
+27M.P.C.D. WHITE~X=0.281,Y=0.311)• 

COMPONENT COLOR 
C.I.E. COORDINATES 

X Y 

BLUE 0.155 0.061 
GREEN 0.265 0.585 
RED 0.639 0.342 
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Group Phosphor P22 
All-Sulfide Type 

PERSISTENCE CHARACTERISTIC 

The persistence of the group phosphorescence is mediam 
short. Persistence of the component phosphors is such 
that after excitation is removed, brightness decays to a 
level not exceeding 10 percent of the initial value in: 
22 microseconds (Approx  )  Blue phosphor 
60 microseconds (Approx  )  Green phosphor 
60 microseconds (Approx  )  Red phosphor 
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SPECTRAL -ENERGY EMISSION CHARACTERISTIC 

OF PHOSPHOR P24 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

COLOR 

GREEN 

I.C.I. COORDINATES 
X 

0.245 
Y 

0.441 

R
E

L
A

T
IV

E
 

R
A

D
IA

N
T

 
E

N
E

R
G

Y
 

100 

80 

60 

40 

20 

0 

3000 4000 5000 6000 
WAVELENGTH-ANGSTROMS 

ELECTRON TUBE DIVISION 
G[NO COReORaipN OF AMERICA, HARRISON, NEW JERSEY 

7000 

1 

92CM-8204a 



PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P24 
I I I I I 

CURVE IS ESSENTIALLY INDEPENDENT 
OF TUBE OPERATING VALUES. 

SPOT: SHARPLY FOCUSED, 

R
E

L
A

T
IV

E
 

B
R

IG
H

T
N

E
S

S
 

0 04 QS 1.2 1.6 20 
TIME AFTER EXCITATION IS REMOVED-MICROSECONDS 

ELECTRON TUBE DIVISION 
[ADIO CO[roRAIION OF AMERICA, HARRi50N, NEw lERSFY 

92CM -8205R2 



JEDEC PHOSPHOR P31 

Spectral-Energy Emission Characteristic 

COLOR 
C.I.E. COORDINATES 

X Y 

GREEN 0.245 0.523 

 i
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JEDEC PHOSPHOR P31 

Persistence Characteristic 
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Picture-Tube 
Dimensional Outlines 

The Dimensional Outlines on the following pages provide 
the basic dimensions of RCA Picture Tubes. These Dimensional 
Outlines are classified by Bulb Designations in accordance 
with the designation system established by the American 
Standards Association. Tube neck length, tube overall length, 
base designation, and the configuration of the external 
conductive coating(when used)are notshown on these Dimensional 
Outlines. These items are covered on the data sheets for 
specific picture-tube types. 

The terms used in the picture-tube data sheets to describe 
the Type of External Conductive Coating and the Contact Area 
for Grounding are defined below: 

Type of External Conductive Coating 

Regular Band. A band of external conductive coating of 
uniform height covering part of the bulb funnel. The band 
may entirely encompass the funnel except for an insulated 
area in the region of the anode (ultor) contact. 

Modified Band. A,c oating configuration similar to a 
Regular Band except for special contouring of the upper 
and/or lower edges. 

Special. A coating configuration not defined in the 
industry specification for the tube type. 

Contact Area for Grounding 
Near Reference Line. Refers to the position of the contact 
area usually employed for grounding a Regular or Modified 
Band of external conductive coating. A spring-finger 
contact mounted on the deflecting yoke or on the tube 
mounting assembly is normally employed for grounding the 
external conductive coating. 

Special. Indicates that one or more contact areas for 
grounding the external conductive coating other than the 
area near the reference line are provided in the industry 
specification for the tube type. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.J. 
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Dimensional Outline Bulb J67-1/2 A 

FOR PICTURE TUBES UTILIZING BULB J67—I /2 A 

(For bulbs with and without integral protective window) 

F~' 

SC~~~~hD

I 1 
1 

\~ ~I I' SCREEN 
HEIGHT 

~II ~I MINS 

SCREEN WIDTH 
7.188 MIN. 

I 

 OVERALL*
LENGTH 

920.-12472 

DIMENSIONS IN INCHES 

' See data for specif'iC tune ?yp e. 
" integ rat protective window I Indicated. 

~ For bulb without protect 'i ve window, 

~ FOf bulb With pro teCtiVe window. 
~~ 

c.~ 
OUTLINES I 

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



Dimensional Outline Bulb J67-1/2 B 

FOR PICTURE TUBES UTILIZING BULB J67-I/2 B 

t 

SCREEN 
HENiHf 
5.875 
MIN. 

SCREEN WIDTH 
7500 MIN. — '~ 

9xGi-RB54 

DIMENSIONS IN INCHES 

' See data for specific tube type. 

r . RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Dimensional Outline Bulb J109-1/2 A/C 

FOR PICTURE TUBES UTILIZING BULB J109—I /2 A/C 

OVERALL LENGTH ~. 

P~ 

0~~ 

50~~2~~ 
M 

SCREEN 
HEIGHT 9.719 
8.625 1.125 
MIN. 

r~ 9.281 3.125 

~~ 
~ M_

I ~ 
~~ CAVITY CAP 

I
~ JEDEC No. JI-21 

i~-2.625 1.250 

NECK 
LENGTH" 

SCREEN WIDTH _~ 
11.500 MIN. 

~-- ---12.531 1.125 —~ 

DIMENSIONS IN INCHES 

,._e date for specific tube type. 

OUTLINES IA 

BASE'S

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



Dimensional Outline Bulb J112 A/B 

FOR PICTURE TUBES UTILIZING BULB J1 12 A/B 

~p~, 
G 

~G~~~a~ ~~~' 

SCREEN WIDTH 
12.062 MIN. 

I 
SCREEN 
HEIGHT 10.562 
9.500 ±,125 

I MIN. 

1 

DIMENSIONS IN 

~ See data for specific tube type. 

INCHES 

OVERALL LENGTM~-~

I

1.668±.125— NECK I 
LENGTH" 

CAVITY CAP 

I 
JEDEC No. JI-21 

12250±250 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

CRT 
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Dimensional Outline bulb J125 A 

FOR PICTURE TUBES UTILIZING BULB J125 A 

AND PROTECTIVE WINDOW (FP125 Al 

SCREEN 
HEIGHT 11.094 
10.250 1.125 
MIN. 

OVERALL .— 
LENGTH* 

6.312 
±.188 

 NECK 
LENGTH*

~I BASE 

II s.

CAVITY CAP 
JEDEC No. JI-21 

~--- 1.500 ± .125 
SCREEN WIDTH 

12.938 MIN. 
—. 

13.703 ±.125 
25.88 R. 

125 +p43 
— 025 

DIA. 

9TCL-12264R1 

DIMENSIONS IN INCHES 

" See data for specific tube type. 

CRT 

OUTLINES 2 
RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



Dimensional Outline Bulb J125 B 

FOR PICTURE TUBE UTILIZING BULB J125 B 

/~ 

OQ~a\~G 

0P~61 tr~~ 
O~P~ 

~~er 
\g~ 

~~PG~ SC'~~AO~~IA 
RIM—BAND 

OPENING 
10.494 
MIN. 

SCREEN 
HEIGHT 
10.250 
MI

I
N. 

OVERALL 
LENGTH 

NECK x
LENGTH 1 

—{ 6.194±.117 

BASE 

11.270' `_ 
1.125 ~~ 

'I CAVITY CAP J JEDEC No.JI-21 

1.312 1 .125 
SCREEN WIDTH 

12.938 MIN. 

RIM-BAND OPENING 
13.141 MIN. 

92C1-13118 

DIMENSIONS IN INCHES 

' See data for specific tube ?ype. 

(~ RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB J125 C2 

aPv 
GO 

9~~~~a00  \`a.

SCREEN WIDTH 

1216 MIN. 

I 
SCREEN 
HE GHT 

104 

MIN. 

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



Bulb J125 C2 

s~ 
BULB J125 C2 

OVERALL _4  
LENGTH 

,er g ~ +I ~ NECK 
8 8 LENGTH 

~"y 

II 64 

t8 

B ASE 

CAVITY CAP 
JEDEC No.JI-21 

116 ± 8 

DIMENSIONS IN INCHES 

" See data for specific tube type. 

92CL-12037 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

cur_ ~:.~ 
IC-~= 



Dimensional Outline Bulb J124 A/B 

FOR PICTURE TUBES UTILIZING BULB Jl29 A/B 

HEMaHT II.500 
10.125 ±.125 
MIN. 

1 

~— OVERALL LENGTH 

III  2

1 1 ~1 \ 

~ NECK 

I iiii 

LENGTH 

~6>Zg

BASE 

CAVITY CAP 
JEDEC No. JI-21 

L 3.625 ± .250 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No.G-I10 

92CL-11517RI 

DIMENSIONS IN INCHES 

See data for specific tube type. 

cRr 

OUTLINES 4 
RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.J. 



Dimensional Outline Bulb J132-1/2 A/B 

fOR PICTURE TUBES UTILIZING BULB J132-i/2 A/B 

O\PG~p~. 

5C~~5 ~~

SCREEN 
HEIGHT 
11.688 
MIN. 

I 

SCREEN WIDTH 
14.750 MIN. 

OVERALL LENGTH 

7.125±.125 
NECK 

LENGT}1*
I 

BASES

.~ 
. 

CAVITY CAP 
' JEDEC Na JI-21 

41.612 2.125 

12.750 
±.125 

~6 

REFERENCE LINE' 
DETERMINED DY GAUGE 

JEDEC Na G-126 

DIMENSIONS IN INCHES 

" See data for specific tube type. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

92LL-IISa9Rl 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB J132—I/2 C/D 

SCREEN WIDTH 
14 4 MIN. 

SCREEN 
HEIGHT 

11 16 
MIN. 

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



Bulb J132-1/2 C/D 

BULB J132—I/2 C/D 
~"~ 

OVERALL 
LENGTH 

~1 

124 

t~ 
— 8 

I + I 9 2 8 —~ 
NECK 

LENGTH 

BASE 

CAVITY CAP 
J EDEC No. JI —21 

F3 16 ± 4 

92C 1-11514 

ALl DIMENSIONS IN INCHES 

.,,.~ data for specific tube !ype. 

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

FOR PICTURE TUBES UTILIZING 

Go~Pv 
/ 

SC~~E 
69 

~ ~~. 

SCREEN WIDTH 

14 
16 

MIN. 
 i 

SCREEN 
HEIGHT 

I le 

MIN. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



Bulb J133 B/D 

BULB J133 B/D 

~~ 

OVERALL 
LENGTH* 

+~~ 

t, 

II } I 
  1 1

16 8 
  NECK  
LENGTH* 

BASE* 

CAVITY CAP 
JEDEC No.JI-21 

4 8 ± 4 

ALL DIMENSIONS IN INCHES 

See data for specifiic tube type. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN WIDTH 

144 MIN. 

25+ I  
  15 64 - 8 

16± 16 DIA. 

SCREEN 
HEIGHT 

3 
10-

4 
MIN. 

W 

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



Bulb J133 C/E 

16 — 8 

BULB J133 C/E 

OVERALL 
LENGTH* 

12 32 

t I 
8 

  NECK  ~ 
LENGTH* 

BASE• 

I CAVITY CAP 
~ JEDEC No. JI-21 

8 - 4 

ALL DIMENSIONS IN INCHES 

See data for specific tube type. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

NPR0 
O~PG

SCREE 
h 

\b~~tJ 

SCREEN WIDTH 
14 16 MIN. 

25 } I   15 64 8 

I 
SCREEN 
HEIGHT 

11 8 
MIN. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



Bulb J133 F/G 

BULB J133 F/G 

OVERALL 
LENGTH*

n. 

98 
± 

9 
K 

1232 
+8 

NECK 
LENGTH„~

BASE x

~ ■:_ 
■' 

CAVITY CAP 
JEOEC No. JI-21 

3g ± 4 

92CL-11557 

DIMENSIONS IN INCHES 

See data for specific tube type. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Dimensional Outline Bulb J1~9 A 

fOR PICTURE TUBES UTILIZING BULB J149 A 

aP~ 
0 

O~PG~' 

SC~~~?~~ 

SCREEN WIDTH 
15.125 MIN. 

SC~EN 
HEIGHT 13.338 
12.000 ±.125 
MIN. 

OVERALL 
~LENGTH~ ~ 

7.250±.125 

Ci` 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No. G-126 

NECK 
LENGTH 

BASE 

-0AVITY CAP 
JEDEC No. JI-21 

DIMENSIONS IN INCHES 

See data for specific tube type. 

1.562 t .125 

92CL-IISIORI 

CRT 
OUTLINES 9 

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



Dimensional Outline Bulb J149 B 

_i 

~.--SCREEN WIDTH—+ 
15.125 MIN. 

16.406 1.125 

~f~~~ ~~~~~ 

1.438 1.062 
DIA. 

FOR PICTURE TUBES UTILIZING BULB J149 B 

O~P~ Q~p~~~. 

9C~~~g62

SCREEN 
HEIGHT 
12.000 
MIN. 

1

13.344 
±.25 

 OVERALL 
LENGTH 

9.750±.125 

~I ~~. _ ~~ r~~ 
CAVITY CAP 

JEDEC No. JI-21 

13.000 ± .250 

NECK 
LENGTH'r

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No. G-116 

DIMENSIONS IN 1NCNES 

' See data forspecific tube type. 

-BASE*

92CL-I1604RI 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Dimensional Outline Bulb J149 C 

FOR PICTURE TUBES UTILIZING BULB J149 C AND PROTECTIVE PANEL 

Pj 
~P~N 

Sc~~~N6,L5 

F 

SCREEN 
HEIGHT 
12.062 
MIN. 

SCREEN WIDTH 
15.250 ~' 
MIN. 

IZ266t.094—
R. 5 .25 R. 

1.125±:025 DIA. 

I- 2.438 

14 
32 

DIMENSIONS IN INCHES 

See data for specific tube type. 

OVERALL. 
LENGTH*

NECK ~ 
LENTH 

1t3 

~2+8 

BASE* ' 

"CAVITY CAP 
JEDEC No.JI-21 

--1.562f.125 

CRT 
OUTLINES I I 

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



Dimensional Outline Bulb J149 F 

FOR PICTURE TUBES UTILIZING BULB J149 F 

l^ 

N 
12.000 
MIN. 

R ~~ 

12.840 
MNl. 

SCREEN WIOTN 
15.187 MIN. 

RIM-BANG OPENING 
15.950 

OVERALL 
IEN~~GTH*

IENGTH~ 
-7250}.1 

13500 IIL~ 
3.125 ~ ~ 

i 

~1~ 

CAVITY CAP 
JI JEDEC No.JI-21 

1.5623.125 

DIMENSIONS IN INCHES 

"See data for specific tube type. 

RADIO CORPORATION OF AMERICA 
Elertronic Components and Devices Harrison, N. J. 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB J161 C/D 

NPRO\P~0 

9~~~6g g~,\~•

SCREEN WIDTH 
17 MIN. 

A 

SCREEN 
HEIGHT 

12 
4 

MIN. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



Bulb J161 C/D 

BULB JI61 C/D 

.~, 

c 

14 61

tl 
—8 

NECK 
LENGTH*~ 

B ASE 

CAVITY CAP 
JEDEC No.JI-21 

14 1 } 3 
4 — 16 

OVERALL 
LENGTH* 

68+ 4—> 

,y ~ 6 

.LO ~ 2

NCB y GPJO 

pE ~~0 92CL—IIS97 

ALL DIMENSIONS IN INCHES 

See data for specific tube type. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

CRT 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

~P~ 
O O`pG 

~c~~E 
oi\~2~\~. 

SCREEN WIDTH 

178 MIN. 

SCREEN 
HEIGHT 

138 

MIN. 

RADIO CORPORATYON OF AMERICA 
Elechon Tube Division Harrison, N. J. 



Bulb J165 Z 

BULB J165 Z 

OVERALL 
LENGTH*

14 16 

to 

14 
6 ± 6 

~6 ± 4 

~~~~ JG~ 

GF' { GPO ~~~~~~~ e10 
G~ 

~ 

'(F'~QF'G
~~i. ~F. 92CL-11602 

NECK ~ 
LENGTH*

BASE*

CAVITY CAP 
JEDEC No. JI-21 

ALL DIMENSIONS IN INCHES 

`See data for specific tube type. 

CRT 
RADIO CORPORATION OF AMERICA OUTLINES 14 
Electron Tube Division Harrison, N. 1. 3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

NPRO\PGO 

SC~~E2 \6~,\N 

SCREEN WIDTH 

19 8 MIN. 

20 4 '~ 8 

SCREEN 
HEIGHT 

138 

MIN. 

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



Bulb J170 A/C 

BULB J170 A/C 

  OVERALL 
LENGTH k

15 
16 

± 
9 

15 32 ± 6 

2~ 32 

7 5 ± ~ 
32 4 

~~NE J GE 

FEP~F-~ y~ P oP 
E~M\E 

No. 

OE ~~~ 92CL-11598 

NECK 
LENGTH* ~ 

BASE*

CAVITY CAP 
JEDEC No. JI-21 

ALL DIMENSIONS IN INCHES 

" See data for specific tube type. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

GONp~. 

SG~~~~o ~~~. 

SCREEN 
HEIGHT 

14 16 
MIN. 

r 

SCREEN WIDTH 

19 ~ MIN. 
16 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



Bulb J170 B/D 

BULB J170 B/D 

15 16 

  OVERALL  ~ 
LENGTH* 

1517+ 3 
32 16 

1 ~ ~0 

2~"'/ ~Z • 

NECK  
LENGTH* 

BASE*

CAVITY CAP 
J EDEC No. JI-21 

~~N~ 
V~6 

~~~ 

MNN`N~ 

G~~~O 

~~Z J~DEG 
9 2 C L— 115 66 

ALL DIMENSIONS IN INCHES 

See data for specific tube type. 

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

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

1516 

MIN. 

SCREEN WIDTH 

19 16 MIN. 

204 ~ 8  

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



Bulb J171 B/F 

BULB J171 B/F 

OVERALL 
LENGTH 

/~ 

16 6 
~""~\ } I 

—8 

~. 

/'\ 

e^\ 

15 17 + 3 
32 — I6 

2~ 

CE 
~~GE JVE 

~Ef~~NE 
No G Pao 

92CL—I 1607 

ALL DIMENSIONS IN INCHES 

NECK ~ 
LENGTH 

BASE 

CAVITY CAP 
JEDEC No. JI-21 

`See data for speci`ic tube type. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

NPR0 
O~PG

SG~~ p a 

~~N. 

2 

SCREEN WIDTH 

1916 MIN. 

I + I 
204 8 

I16 ± 61  DIA. 

SCREEN 
HEIGHT 

15
16 

MIN. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



Bulb J171 D/E 

BULB J171 D(E 

t 

I6 
B 

+j 
— 8 

OVERALL 
LENGTH* 

121 + 3 
2 — 16 

~\~~ J v~ 

ENG~ 9y 
G\\6 

P,~~fi~~G 
d~ 

G 

O~ ~~~ 92CL--11599 

ALL DIMENSIONS IN INCHES 

See data for specific tube type. 

NECK _~ 
LENGTH*

BASE* 

CAVITY CAP 
JEDEC No.JI-21 

I + I 
8 4 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

GONP~, 
/ 

OAP

9~~~~N 

/ ~\N. 

ZO A 

SCREEN WIDTH 

1911
18 

MIN. 

SCREEN 
HEIGHT 

15 16 
MIN. 

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



Bulb J171 G/K 

BULB J171 G/K 

f1 

OVERALL 
LENGTH* 

I +_ 3   NECK 
9 4 i6 LENGTH* 

~, 

P 

/~\ 

168 

+ I 
- 8 

BASE* 

CAVITY CAP 
JEDEC No. JI-21 

F 2}I

8 

~ \NEP  GE 

GF' y G .Z6 

P(cF~y~~G~~° 

~~ 

oft 
JF-~~ 92CL— 11593 

ALL DIMENSIONS IN INCHES 

See data for specific tube type. 

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

FOR PICTURE TUBES UTILIZING 

r 

SCREEN WIDTH 

19 16 MIN. 

I + I 
  20 4 — 

6 

SCREEN 
HEIGHT 

IS
16 

MIN. 

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



Bulb J171 H/J 

BULB J171 H/J 

OVERALL 

L ENGTHx

I  ! ~ h

CAVITY CAP 
JEDEC No. JI-21 

I 

  / 
~
2±8 

~i6 
2~ 0 . 

92CL-11572 • 

DIMENSIONS IN INCNES 

'See data for specific tube type. 

~;~1 RADIO CORPORATION OF AMERICA 
'~~~' Electronic Components and Devices Harrison, N.J. 
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Dimensional Outline Bulb J187 A 

FOR PICTURE TUBES UTILIZING BULB J187A 
AND PROTECTIVE PANEL FP198 

~~ ~̀ 3~ti 

1 
SCREEN 
HENiHT 
15.250 
MIN. 

SCREEN WIDTH 
F13Y2 MIN. 

17406 
+.094 
-.125 

DIMENSIONS IN INCHES 

' See data for specific tube type. 

OVERALL LENGTH 

NECK 
LENGTH; 

N1t062 t 250  

2750SD92

BASE 

~
CAVITY CAP 

JEOEC Nw JI-21 

2D00 i.i25 

CRT 

OUTLINES 20 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



Dimensional Outline Bulb J187 B 

FOR PICTURE TUBES UTILIZING BULB J187 B 

"". 

E~g~ 
~'L~'

.

1 
SCREEN 
HEIGHT 
13.125 

MNi. 

SCREEN WIDTH 
19.230 MIN. 

OVERALL LENGTH 

NECK 
LENGTH ; 

9.406 Y.I56  

16.500 
1.100 

CAVITY CAP 
JEDEC No. JI-21 

X200 
2~-.123 

tYNiLO 

2

~ ,,0 .. 

~~ 
~ 

.~1~ ~~ d.' ,- 

`\\ 

X51` 
v 

p 

PF'~G'~6

CkS S'~~~ 92LL-116{61t1 

DIMENSIONS IN INCHES 

See data for specific tube type. 

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

FOR PICTURE TUBES UTILIZING BULB J187 C/F 

SCREEN 
HEIGHT 

15~ 
8 

MIN. 

SCREEN WIDTH 

194 MIN. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Narrison, N. 1. 



Bulb J187 C/F 

BULB J187 C/F 

/~\ 

/~ 

/1 

/~ 

t 

162 

}I _ 8

OVERALL  
L ENGTN* 

1+3 
122 16 

NECK 
L ENGTM•

CAVITY ;AP 
JEDEC No. JI-21 

3 } i 
418 - 4 

1 P~ 
~6~0 

~~GO9y ~~\6 5 

tE pE 
~~' ~F' 92CL-11584 

ALL DIMENSIONS IN INCHES 

" See data for specific tube type. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Dimensional Outline 

fOR PICTURE TUBES UTILIZING 

NPR 
O 

O~PG

yG q,2 ~6

SCREEN WIDTH 

19 16 MIN. 

21 16 ± 8 

SCREEN 
HEIGHT 
IS 4 
MIN. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



Bulb J187 D/G 

BULB J187 D/G AND PROTECTIVE PANEL 
~,"'\ 

..~ 

17 23
3 

+ 32 
I _ 
8 

  OVERALL 
LENGTH ~ 

12 16 + 4 

2 4 ± 32 

NECK 
LENGTH ~ 

~3 
4 

CAVITY CAP 
JEDEC No. JI-21 

~-- 
4 S ± 4 

DIMENSIONS IN INCHES 

'See data for s9ecific tube type. 

92CL-11591R1 

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

CRT 
OUTLINES 24 
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Dimensional Outline Bulb J187 E 

FOR PICTURE TUBES UTILIZING BULB J187 E 

9CP~'L2~2~~ 

P 

SCREEN WIDTH 
19.312 MIN. 

SCREEN 
HEIGHT 

IS.125 
MIN. 

16.500 
1.125 

DIMENSIONS IN INCHES 

"See data for specific tube type. 

—OVERALL
g
LENGTH= 

LENGTH 

-9.750 t .156 

CAVITY CAP 
— JEDEC 

No. JI-21 

2.000 
1.125 

RADIO CORPORATION OF AMERICA 
Electronic CGmponents and Devices Harrison, N. 1. 



Dimensional Outline Bulb J187 Hl 

fOR PICTURE TUBES UTILIZING BULB J187 HI 

5GP~22~ 2~ \~p~. 

SCREEN WIDTH 
19.250 MIN. 

20.500 3.125 

SCREEN 
HEIGHT 
15.125 
M N. 

16.500 
+.156 
-.125 

— OVERALL LENGTH 

NECK 
LENGTH 

~-12.078 3.188 

DIMENSIONS IN INCHES 

'See data for specific tube type. 

CAVITY CAP 
— JEDEC 

No. JI-21 

3.750 
1.250 

92CL-12138RI 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

CRT 
OUTLINES 25 
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Dimensional Outline Bulb J187 J 

FOR PICTURE TUBES UTILIZING BULB J187 J 

 SCREEN WIDTH 
19.250 MIN. 

RIM-BAND OPENING 
19.900 MIN. 

SCREEN 
HEIGHT 

15. 25 
MIN. 

18.650 
1.125 

--OVERALL LENGTFP—

NECK ~ 
LENGTH 

~-12.5001.188 

RIM-BAND 7.00 
OPENING },25 

15.930 
MIN. 

DIMENSIONS IN INCHES 

`See data for specitic tube type. 

CAVITY CAP 
JEDEC 

No. JI-21 

4.125 f.250 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



Dimensional Outline Bulb J187 K 

fOR PICTURE TUBES UTILIZING BULB J187 K 

'/^^ 

~~\tip

PNp b~~N

P~M~ 1Z99 pl~P~ 
O~p~~~. 

Sp~~22.5\2

SCREEN WIDTH. 
19.250 MIN. 

RIM-BAND OPENING ~ 19.900 MIN. - 

SCREEN 
HEIGHT 

15.125 
MIN. 

1 

RIM-BAND 
OPENING 

15.930 
MIN. 

} 

16.650 
2.125 

DIMENSIONS IN INCHES 

`See data for specific tube type. 

II-OVERALL LENGTHµ-I 

NECK 
' LENGTHx- ' 

X9.7502.156' 

I 

'~ ~ BASEµ

fez^ R~  
~~~ 
i ~ ~ CAVITY CAP 

JEDEC 
No. JI-21 

_~. .._ 
2.000±. 20 

92CL-12]02 

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

cRr 
ouru rvEs 26 
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Dimensional Outline Bulb J187 L 

FOR PICTURE TUBES UTILIZING BULB J187 L 

9P~g9h~N`NG 

; 

P~K.' g'L O~pV 

O~p~~a. 

50~~22.1\2

SCREEN 
HEIGHT 

I MN0. 

16.650 
t. 25 

SCREEN WIDTH 
19.250 MIN. 

~ RNA-BAND OPENING 
~` 19.900 MIN. 

20.6501.125 

50 R 

1 ` 
136.7R 

I6~R. 
..I -.I 

534 

RNA-BAND 

015930 
MIN. 

.125•.025 DIA. 

.57 

DIMENSIONS IN INCHES 

"See data for specific tube type. 

OVERALL LENGTHx-! 

LE~N~Hx 

4064. 

!~ AJEDEC
AP

No. JI-21 

2.0001.125 

920E-13019 

CRT 

OUTLINES 26 

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



Dimensional Outline Bulb J187M 

FOR PICTURE TUBES UTILIZING BULB J187 M 

OVERALL y
`- LENGTH* 

21.402 12.080 BECK 
i .188 LENGTH 

20.402 
186 3.768 

~~ 

_ _ 

~~~~ ~ ~~~I 

~ 250 

15.604 RIM- BAND 
OPENING 

14.480 15.930 MIN. ~ 

+JBj 16.650 I 
1L_  '.125 11 ~ BASE* 

'o    I 

MINIMUM SCREEN 

DIAGONAL 22.312 

GREATEST WIDTH 19.250 

GREATEST HEIGHT 15. 125 

20.650 3.125 

RIM-BAND OPENIl~G
19.900 MIN. 

16.9R. SOR 
36.7R 

1.125.025 
DI A. 

x - .57 

.534 

DIMENSIONS IN INCHES 

See data for specific tube type. 

CAVITY CAP 
JEDEC No. JI-21 

REFERENCE LINE 
DETERMINED RY GAUGE 

JEDEC No. G-126 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

92LM-1477 

car 
OUTLINES 26A 

10-66 
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Dimensional Outline Bulb J192 A/B 

FOR PICTURE TUBES UTILIZING BULB J192 A/B 

~~ 
O~p~~~. 

SOP~,2~9\2

SCREEN WIDTH 
21.438 MIN. 

SCREEN 
HEIGHT 
16.675 
MIN. 

IB.438 

DIMENSIONS IN INCHES 

See data for s. __~—.~ '_u oz ty 

OVERALL LENGTH'—

NECK 
LENGTH~~ 

13.6251.188 

I BASE' 

.~ 

I ^• 

CAVITY CAP 
JEDEC 

/ Na.JI-21 

 5.250 
1.250 

92LL-I1393PI 

~✓ 

cRT RADIO CORPORATION OF AMERICA 
OUTLINES 26 /\ Electronic Components and Devices Harrison, N. 1. 



Dimensional Outline Bulb J192 C/D 

FOR PICTURE TUBES UTILIZING BULB J192 C/D 

SCREEN WIDTH 
21.438 MiN. 

SCREEN 
HEIGHT 
16.875 
MIN. 

DIMENSIONS IN INCHES 

See data for specific tube type. 

-- OVERALL LENGTH*—

NECK 
LENGTH~~ 

-10.438 1.166 

92 GL-11587R1 

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

CRT 
OUTLINES 27 
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Dimensional Outline Bulb J214-1/2 A 

FOR PICTURE TUBES UTILIZING BULB J214—I/2 A 

SCREEN WIDTH 
24250 MIN. 

25.261 1.125 

SCREEN 
HEIGHT 
16625 
MIN. 

20 216 
t 125 

~~ E ~.~0 

DIMENSIONS IN INCHES 

`See data for specific tube type. 

OVERALL LENGTH-  -~ 

NECK 
LENGTH 

15.562 2.168  

BASE 

~'~ ~i 

CAVITY CAP 
JE DEC 

No. JI-21 

_ 6.500 _
fr 3.250 

92CL-IIS66Ri 

V 

~r 

V 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



Dimensional Outline Bulb MJ135 A 

FOR PICTURE TUBES UTILIZING BULB MJ135 A 

0\PG~Cpv 

yc~~E~25o 

SCREEN WIDTH 
14.375 MIN. 

15.9381.125 

30 R. 

SCREEN 
HEIGHT 
10.688 
MIN. 

ANODE 
LIP-TEfM11NAL 

METAL 
SHELL 

1.4381.062 
DIA. 

OVERALL LENGTH* 

E~~'y 
G o 

JEO~ 

DIMENSIONS IN INCHES 

See data for specific tube type. 

NECK 
LENGTH* 

92CL-11599RI 

~,~1 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 

CRT 
OUTLINES 28 
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Dimensional Outline 

FOR PICTURE TUBES UTILIZING BULB MJ166 A 

GONp,~. 

OAP 

sc~EEN MvN 

~9 8 

SCREEN WIDTH 

I88 MIN. 

1
8 ± 18 

DI A. 

SCREEN 
HEIGHT 

1316 
MIN. 

U LTOR 
LIP-TERMINAL 

METAL 
SHELL 

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



Bulb MJ166 A 

BULB MJ166 A 

15 16 

+e 

\1~ 

t \ I 

'~` — ` BASE 

~;~ 50° 
33 R. ~`~~~~~ 

`~~~~_ 

1 _~~~ ,~1~~ 

 a 

I 

OVERALL 
LENGTH*

'S, A 
ry0 A 

JN~` JGE 

PE~C~ y 
vP~O 

OF' ~ E ~c No G•

NECK ~ 
L EN GT Ham' 

92CL — 11590 

ALL DIMENSIONS IN INCHES 

See data for specific tube type. 

CRT 

RADIO CORPORATION OF AMERICA ouruNEs 29 
Electron Tube Division Harrison, N. !. 3-62 



Dimensioncl Outline 

FOR PICTURE TUBES UTILIZING 

O`POO~P~' 

~~ti \ ~~N 

S~'p  .y6 ~6 

SCREEN WIDTN 

23 6  
MIN. 

 J 

SCREEN 
HEIGHT 

IS8 

MIN. 

ULTOR 
LIP — TERMINAL 

METAL 
SHELL 

V 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



Buib MJ214 A 

BULB MJ214 A 

OVERALL 
LENGTHw

.'''!. 

•~,,~ 

,, ~ 
I 

~,~ BASE*

~/ ~, .//_%/ 

~~i 
1 • 

y6 g~ 

/~ 

6 
\'~ GPJpE 

P~Q ~N6 
!•° 

G 
~~6 

OF'tE F.of̀ C 

NECK 
LENGTH*  —' 

92CL-11642 

ALL DIMENSIONS IN INCHES 

' See data for specific tube type. 

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

CRT 

OUTLINES 30 
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REFERENCE-LINE GAUGE 
JETEC N~ G-I10 

3"DIA. 

.500 

.500"t.005"R. 

1.542"t.003"DIA. 

1.500" +•003" 
-.000" 
DIA. 

~  2"DIA. 

C' 

,448".650" 

3 005" 

5"R. 

6't.5` 2.` 
TAPER WITHIN 

INDICATED AREA 

WHEN TUBE NECK IS INSERTED THROUGH GAUGE, 
REFERENCE LINE YlILL BE DETERMINED BY PLANE 
C-C'WHEN GAUGE IS RESTING ON FUNNEL. 

9205-7391R1 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMFAICA, MARRi50N. NfW lEASEY 

CE-7391R1 



REFERENCE-LINE GAUGE 
JETEC N' G-116 

3.062" 

,156"-~ 

.500"t.005"R. 

3.812" DIA. 

3.244"t.001"DIA. 

--1 11.542'f.003"DIA. I~ 

+.003" 
1.500" _ 000 ~ 

DIA. 

~.  2"DIA 

~45 ° t.5 °

1 
.562" 

C. 1.001" 1 

,448" ,650" 
1,005" 

~.5" R. 

6°  t . 5°
TAPER WITHIN 

INDICATED AREA 

WHEN TUBE NECK IS INSERTED THROUGH GAUGE, 
REFERENCE LINE WILL BE DETERMINED BY PLANE 
C-C' WHEN GAUGE IS RESTING ON FUNNEL. 

92C5-7896RI 

9-58 ELECTRON TUBE DIVISION 
RADiO CORRORAiiON OF AMERICA. HARRi50N, NEW If RSEY 

CE-7896RI 



REFERENCE-LINE GAUGE 
JETEC N' G-126 

3.214" 

5.000" 3 A15" DIA. 

4.500"3.015" DIA. 

4.250"3.002"DIA. 

j 
C ~~i ~_ (X,YSN INCHES) ~///~ 

II 1.170" III`" DIA. 

j t 3.005".279" ~~~~ yv

1 250'  ' / ~ 

f ,~ I
4'3.5' 

TAPER WITHIN 
INDICATED AREA 

2S0"

~I

.714" 
3.002" 

~_ 

y A% 

I"R. 2.50d' 
3.010" 

1.168" 3.001"~ 
DIA. 

 2" OIA. 

WHEN TUBE NECK IS INSERTED THROUGH GAUGE, 
REFERENCE LINE WILL BE DETERMINED BY PLANE 
C—C WHEN GAUGE IS RESTING ON FUNNEL. 

~~Y" VALUES MUST BE HELD TO 3.002." 

92CS-9145R1 

9-58 ELECTRON TUBE DIVISION ~E-914 J` RI 

xno~o coavoanrioN or nMExicn, nneaisaH. NEw iEasc 





X-Radiation Precautions 
For Cathode-Ray Tubes 

WARNING 
All types of cathode—ray tubes may be operated at voltages 

(where ratings permit) up to 16 kilovolts without personal 
injury on prolonged exposure at close range. 

Above 16 kilovolts, special shielding precautions for 
X radiation may be necessary. 

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

X-RADIATION 
PRECAUTIONS 

3-62 



Definitions 
Of Cathode-Ray-Tube Terms 

Ultor. The "ultor" in a cathode-ray tube is the element to 
which is appl ied the highest do voltage for accelerating the 
electrons in the beam prior to its deflection. 

Post-Ultor. The "post-ultor" in a cathode-ray tube is the 
element to which is appl ied a do voltage higher than the 
ultor voltage for accelerating the electrons in the beam 
after its deflection. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



~v 
IEPI 

OSCILLOURAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

oaTa 
General: 

Heater, for Unipotential Cathode: 
Voltage 6  3   ac or do volts 
Current   0.6 t 10%   amp 

Direct Interelectrode Capacitances (Approx.l: 
Grid No.1 to all other electrodes   6.5 µµf 
Deflecting electrode DJI to 
deflecting electrode DJ2   1.7 µµf 

Deflecting electrode DJ3 to 
deflecting electrode DJq   0.6 µµf 

DJI to all other electrodes   5 µµf 
DJ2 to all other electrodes   5 µµf 
DJ3 to all other electrodes   3.8 µµf 
DJq to all other electrodes   3.8 µµf 

Faceplate, Flat   Clear Glass 
Phosphor (For Curves, see front of this Section) P1 
Fluorescence  Green 
Phosphorescence  
Persistence  

Focusing Method  
Deflection Method  
Maximum Overall Length 
Maximum Giameter  1-1/4" t 1/16" 
Minimum Useful Screen Diameter  1-1/16" 
Mounting Position   Any 
Weight (Approx  )  2 oz 
Bulb  T-10 
Base Small—Button Unidekar 11—Pin (JETEC No. Ell-22) 

Basing Designation for BOTTOM VIEW  11V 

Pin 1 —Heater 
Pin 2 —Heater 
Pin 3 —Grid No.1 
P i n 4 —Cathode 
Pin 5 —Grid No.3 
Pin 6 —Deflecting 

Electrode 
DJq 

Pin 7 —Deflecting 
Electrode 

DJ3

Green 
Medium 

Electrostatic 
Electrostatic 

4-1/16" 

Pin 8—Ultor 
(Grid No. 2, 
Grid No.4, 
Collector) 

Pin 9 —Deflecting 
Electrode 

DJ2 
Pin 10 — Deflecting 

Electrode 
DJ i

Pin 11—Internal 
Connection—
Do Not Use 

DJI and DJz are nearer the screen 
DJg and DJµ are nearer the base 

6-56 ~~ DIv~SfoN TENTATIVE DATA 1 
RADIO CORTORATION OF AMERICA, NARRISON, NEW IERSEY 



IEPI 
OSCILLOGRAPH TUBE 

With DJ2 positive with respect to DJ I, the spot is deflected 
toward the midpoint between pins 6 and 7. With DJ3 positive 
with respect to DJ4, the spot is deflected toward the midpoint 
between pins 9 and 10. 

The angle between the trace produced by DJ3 and DJ4 and its 
intersection with the plane through the tube axis and the 
midpoint between pins 9 and 10 does not exceed t10o. 
The angle between the krace produced by DJ3 and DJ4 and the 
trace produced by DJI and DJ2 is 90° t 3°. 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE   1500 max, volts 
GRID-No.3 VOLTAGE   1200 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   200 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE  500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max, volts 

Equipment Design Ranges: 
For any ultor voltage fEcpl between 

recommended minimum x and igoo volts 

Grid-No.3 Voltage 
for Focus   10% to 30% of Ec4 volts 

Grid-No.l Voltage for 
Visual Extinction of 
Undeflected Focused 
Spot  -1.4% to -4.2% of Ec4 volts 

Grid-No.3 Current for 
Any Operating Con-
dition  -15 to +10 µamp 

Deflection Factors: 

DJi & DJ2   210 to 310 vdc/in./kv of Ec
DJ3 & DJ4   240 to 350 vdc/in./kv of Ec4 

Spot Position ## 

Examples of Use of Design Ranges: 

For ultor voltage of goo i000 volts 

Grid-No.3 Voltage 
for Focus   50 to 150 100 to 300 volts 

~` Brill iance and definition decrease with decreasing ul for voltage. Rec—
ommended minimum for the IEPS in general service is 500 volts, but a 
value as low as 300 volts may De used under conditions of low—velocity 
dell ection and low ambient l ight levels. For operation between 300 
and 500 volts, it is essential that the ultor voltage De appl ied DePo re 
De am—current flow. Otherwise, a screen charge may develop to block 
otf or distort the scanning pattern. 

##: See nett page. 

6-56 TENTATIVE DATA 1 
TUBE DIVISION 

RADIO CORIORATION OF AMERICA, NARR✓aON, NEW JERSEY 



IEPI 

OSCILLOGRAPH TUBE 

For ultor voltage of goo J000 

Grid-No.l Voltage for 

Visual Extinction of 

Undeflected Focused 
Spot   -7 to -21 -14 to -42 volts 

Deflection Factors: 
DJ I & DJ2 
DJ3 8 DJ4 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 
Resistance in Any Deflecting-
Electrode Circuit   2.0 max. megohms 

volts 

105 to 155 210 to 310 volts do/in. 
120 to 175 240 to 350 volts do/in. 

## The center of the undeflected focused spot will fall wi loin a circle 
having 2.5—mm radius concentric with the center of the tube face. 

~ It is recommended that the tlefl ect ing—electrode—circuit resistances De 
approximately equal. 

1 1/ 16 MIN. 

SCREEN DIA. 

F t I/4 , t I/16 
Jy 

SMALL-BUTTON 
UNIDEKAR 

II -PIN BASE 
JETEC N>:EII-22 

4 I/16~ 
MAX. 

9X5-8924 

ru~Drv~aN TENTATIVE DATA 2 
RADIO COAN]RATION OE AME RIG, NARRISON, NEW JERSEY 



IEPI 
OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

O 
HIGH 

VOLTAGC 

SU OLV 

IOOV 

IOOV 

300V 

300V 

250V 

1200V _~_ 
DC 

50V 

RI RI3 
RIO~~RII 

R12~~ 

H2 i 

R3 R14 RIS 

4 

FOCUS 

R5 

R6 

R17 

IC5 

l~ DJI 

RGA-IEPI 

s 

IOOV 

C3 

R7~ R6 
INTE NSITV 

R9 

GRID MODULATION 
INPUT 

C1: 0.5 µf, 2000 volts R9: 
C2: 1 µf, 200 volts RIO 
C3: 1 µf, 200 volts 
CY: 0.05 µf, 1600 volts R12 
CS C6 C7 Ce: 0.05 µf, 600 vol?s 
R1 R2: 510,000 ohms, 1/2 watt R1ll 
R3 RV: 300,000 ohms, 1 watt 
R5: 250,000-ohms, 2-watt Do- T1: 

to ntiometer 
R6: 51,000 ohms, 1/2 watt 
R7: 100,000-ohms, 1/2-watt po-

tentiometer F1: 
Rf3: 510,000 ohms, 1/2 watt 

90 9 

117 V 
60'~-

DJ 2 

 ~~ 
~ 3 1 

 (~ DJq 

VOLTAGE 
INPUT TO 

DEFLECTING 
ELECTRODES 

9205-8950 

5 meg ohms, 1/2 watt 
R 11: Dual 1-megohm 

pole nt iome :er 
R 13: Dual 1-meg ohm 

noten?iometer 
RIS R16 R17: 1.5 meg ohms, 

1/2 watt 
Transformer, 6.3 volts 
at 1 mpere, nsula[ed 
for 2000 vol ts, such as 
T hordarson T21 F08 

1-ampere fuse 

Devices and arra ng ement5 Shown or described herein may 
use Patents of RCA or others. Information contained 
here In is furnished without respons iDility Dy RCA for 
its use and without prejudice to RCA's patent rights. 

..~ 

~./ 

~~ 

V 

\✓ 

6-56 
n~ av~ 

lADIO [OlfOlATIp1 Of AMflIG. NAl IISON. NEW lE tSEY 

CE-8950 



IEPI 

AVERAGE CHARACTERISTICS 

Ef=6.3 VOLTS 
— GRID-NS'.3 VOLTS ADJUSTED FOR FOCUS 
_ CURVE ULTOR VOLTS 

A 1000 
—_ B 1000 

C 500 
—_ D 500 
— RELATIVE LINE BRIGHTNESS 
- ---ULTOR MICROAMPERES 

R
E

L
A

T
IV

E
 L

IN
E

 
B

R
IG

H
T

N
E

S
S
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E
R

 C
E

N
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A
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U

M
 

100 

90 

80 

i 

~o  ;

60 

50 

40 

30 

20 

10 

 400 

 y~~ 350 

~~ 

 _300 
1 

~~~ 

I~ B 

a/ 

C~ 

 fl: 

 _G 
:L~_ 
~1 

~' 

-30 -25 -20 -!5 -10 
GRID-Ngl VOLTS 

N 
250 ~ 

w 
a 

a 

-200 ~°
U_

K 
O 

150 

100 

50 

TUBE DIVISION 92CM-8938 
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IEPI 
MAXIMUM ULTOR—CURRENT REQUIREMENTS 

FROM POWER SUPPLY 

ee 
E~=6.3 VOLTS 
GRID-N'3 VOLTS ADJUSTED FOR FOCUS illllllllllllllllllllll~llllll 

eeeeeeee~neeeeueeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeeeenee eeeee eeeeeeeeeeeeee -- 

 ~~IINNIIiIIIIIIIIIIIIIIIINIIIIIiIiNIII11NNIiII11NIN meeeeeeeeeneeeeeeeueeeeeeeeeneeeeeeeeeeeeeeeeeee►,,eeeee neeemeeeeeeeeeeeeneueeeneeeeeeeeeeeeeeeu:eeneee i ~niiiiuii!.eiiiiiiiiiiirilnnillliinli!Ilnllill 
®~ "' MAX. ULTOR CURRENT memeer'ee neem 

 FOR ANY TUBE AT ZERO'~~'~p~~IINNNNiGRID-NCI VOLTAGE W1,~~~L'~'w."I~~

!l
S

li
la

~
l[

~
l:

[i
7

_
jR

1
~

:~
~

I~
 

leoo 

1600 

1400 

1200 

l000 

8D0 
600 

400 

200 

0 

MM~~N0.I0.10.10.F0.10.F0.F~0.1~N0.R0.i0.1

 eeeeeeeeneeeeeenen ►~neeeeeeneeeeue 
deem _ mnnnnnnnme~enmm~mumn nexneee e~eeeeeeeeeneeeeeeer meeeeeeeeeeeeeeeee 
eneiiini ~~~iemnnnm~w~iiennnnnnnm 
inni::9:.:ee 

ueeenn

~u~un~eAnnw~e 

nnS"' mneen►,nnnemeineeneen:eneen 

200 4C: 600 800 1000 
U LTOR VOLTS 

1200 1400 1600 

TUBE DIVISION 
AADIO CO0.RO0.AilON OF AMERICA, HARAISON, NEw )EASFY 

92CM-8939 



IEPI 

iF

AVERAGE CHARACTERISTICS 

:: Ef= 6.3 VOLTS 
;; GRID-Ns3 VOLTS ADJUSTED FOR SHARP FOCUS 
;; AT l"ENTER OF RASTER. 
:: GRID-Nsl VOLTS ADJUSTED TO GIVE INDICATED 

BRIGHTNESS VALUE ON A 2CM x 2CM, 25-LINE RASTER.  
:: RK LINE WIDTH MEASURED BETWEEN POINTS WHERE 
:: BRIGHTNESS WAS APPROX, j2 THAT AT CENTER OF LINE. 
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IEP2 
OSCILLOGRAPH TUBE 

"~ ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The iEPz is the same as the iEP1 except for the following 
items: 

General: 

Phosphor (For Curves, see front of this Section). .P2 
Fluorescence  Greenish—Yello 
Phosphorescence   Greenish—Yello 
Persistence  Lon• 

In general, operation of the IEP2 at an ultor volt—
age less than 750 volts is not recortmended. 

AVERAGE CHARACTERISTICS 

l 

EF= 6.3 VOLTS 
GRID-N'3 VOLTS ADJUSTED FOR SHARP FOCUS 

AT CENTER OF RASTER. 
GRID-Nsl VOLTS ADJUSTED TO GIVE INDICATED 

BRIGHTNESS VALUE ON A 2CM x 2CM, 25-LINE RASTER. 
~k LINE WIDTH MEASURED BETWEEN POINTS WHERE 

BRIGHTNESS WAS APPROX. 1~2 THAT AT CENTER OF LINE. 

0 10 20 
RASTER BRIGHTNESS— FOOT-LAMBERTS 
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TUBE DIVISION 
RA010 CORIORAt10N OF AMERICA. NA•R~SON, NEW IERSEY 

92C M — 9189 



IEP2 
AVERAGE CHARACTERISTICS 

I t 
Ef=Er.3 VOLTS 
ULTOR VOLTS = 000 
GRID-N~ 3 VOLTS ADJUSTED FOR FOGUS. 
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IEPII 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The iEPii is the same as the iEPi exce4t for the following 
items: 

General: 

Phosphor (For Curves, see front of this Section)   P11 
Fluorescence Blue 
Phosphorescence  Blue 
Persistence   Short 

In general, operation of the lEPll at an ultor volt—
age less than 750 volts is not recommended. 

AVERAGE CHARACTERISTICS 

=Ef=6.3VOLTS 
— GRID-N~3 VOLTS ADJUSTED FOR SHARP FpCUS 
__ AT CENTER OF RASTER. 

GRID-Nsl VOLTS ADJUSTED TO GIVE INDICATED 
— BRIGHTNESS VALUE ON A 2GM x 2CM, 25-LINE RASTER, 

*LINE WIDTH MEASURED BETWEEN POINTS WHERE 
BRIGHTNESS WAS APPROX, 1~2 THAT AT CENTER OF LINE, 
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AVERAGE CHARACTERISTICS 

Ef= 6.3 VOLTS 
ULTOR VOLTS = 1000 
GRID—N~ 3 VOLTS ADJUSTED FOR FOGUS. 
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GRID—N° 1 VOLTS 

—5 0 

TUBE DIVISION 
uoio earounoN or wwruu. ~ur~isow, rrew ie~ur 

92CM-9298 



I'~ 1 

2AP1-A 
HIGH-VACUUM CATHODE-RAY TUBE 

Supersedes Type 2APi 

General: 

Heater, for Unipotenilal Cathode: 
Voltage  6.3 ::o'b ac or do volts 
Current  0.6 amp. 

Direct Interelectrode Capacitances IApprox.l: 
Grid No.i to All Other Electrodes. B.0 µµf 
Cathode to All Other Electrodes  5.5 µµf 
DJI to DJ2   0.6 µµf 
DJ3 to DJq   1.1 uuf 
DJ1 to Al Other Electrodes  8.5 µµf 
DJ3 to Al Other Electrodes  9.0 µµf 
DJ1 to Al Other Electrodes except DJ2 8.0 µµf 
DJ2 to Al Other Electrodes except DJ1 4.6 µuf 
DJ3 to Al Other Electrodes except DJq 7.5 µµf 
DJq to Al Other Electrodes except DJ3 . 6.0 µµf 

Phosphor IFor Curves, see front of this Section) No.l 
Fluorescence   Green 
Persistence  Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   7-7/16" t 3/16" 
Greatest Diameter of Bulb  2" t 1/16" 
Minimum Useful Screen Diameter   1-3/4" 
Mounting Position  Any 
Base   Small Shell Magnal 11—Pin 

Basing Designation for BOTTOM VIEW 11L 
Pin 1 —Heater 0 Pin 8 —Deflecting 
Pin 2— Cathode 

9 

O ~ ~ O  EIecDJ~ode 
Pin 3-Deflectin ~' 

Electrode DJl ©~ 1 O  Pin 9 —Deflecting 
Pin 4 — Anode No.l Electrode 
Pin 5 — No Connection © ~ m DJ3 
Pin 6 —Deflecting OEv~ Pin 10 —Grid No.l 

E1 ectrode DJq P i n 11—Heater 
P i n 7 — Anode No. 2, 

Grid No.2 

OJ1 and DJa are nearer the screen 
A13 and Alq are nearer the base 

With DJI positive with respect to DJ 2, the spot is de—

flected toward pin 4. With DJ3 positive with respect to 

OJq, the spot is deflected toward pin I. 

The angle between the trace produced by DJ3 and DJ4 and 

its intersection with the plane tfi rough the tube axis and 

pin I does not exceed IOo. 

The angle between the trace produced by DJ3 and DJ4 and 

the trace produced by DJI and DJ2 is 90° t 4° . 

JULY 1, 1945 
RU VICTOR DIVISION 

DATA 1 

UDIO COtN)[ATION OE AMF[IU, NAt[I[ON, NEW JE[[FY 
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2AP I-A 

HIGH-VACUUM CATHODE-RAC' TUBE 
(continued fran preeetl ing paye) 

Maximum Ratings, Absolute Values: 

ANODE-No.2 h GR;D-No.2 VOLTAGE  1100 max. volts 
ANODE-No.i VOLTAGE   550 max. volts 
GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 
.Negative Value   125 max. volts 
Positive Value   0 max, volts 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 660 max. volts 

PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with respect to cathode 125 max. volts 
Heater positive with respect to cathode 10 max, volts 

Typical Operation: 

Anode-No.2& Grid-No.2 Voltage* 500 100D volts 
Anode-No.l Voltage for Focus 

at 75% of Grid-No.l Volt-
age for Cutoff• 125 250 volts 

Grid-No.l Volt. for Visuat Cutoffk -30 -60 volts 
Max. Anode-No.1 Current Rahge~ Between -50 and +10 µamp. 
Deflection Sensitivity: 

DJ1 and DJ2  0.220 0.110 rrmly do 
DJ3 and DJq  0.260 0.130 mm/v do 

Deflection Factor:;" 
DJg and DJ2  115 230 v do/in. 
DJ3 and DJ4  98 196 v do/in. 

* Brilliance and definition decrease with decreasing anode-No.2 voltage. 
In general, ~anod a-No.2 voltage should not De less than 500 volts. 

• Individual tubes may require Det•een i20S and -ubi of the values shown 
with grid-xo.1 voltages between zero and cutoff. 

t Visual extinction of stationary focused spat. Supply should be adjust-
able to ± SOS of these values. 

* k5ee curve for average values. 

Individual to Des may vary from to ese values by ± 20 i. 

SDot Position: 

The undeflect ed focused spot wi l l fal l within a 10-mm square 
centered at the geometric center of the tube face and having 
one side paral lel to the trace produced by DJ{ and OJ 2. Suit-
able test conditions are: anode-N o.2 voltage, 1000 volts; 
anode-No.l voltage, adjusted for focus; deflecting-electrode 
resistors, I megohm each, connected -to anode No.2; the tube 
shielded from al l ext ran~eous fields. To avoid damage to the 
tube, grid-No. l voltage should be near cutoff before appl ica-
tion of anode voltages. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1  5 max. megohms 
Impedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 max. megohm 

JULY 1, 19A5 RCA VICTOR DIVISION 
ttbl0 [OARORATION OF AMERIG, XA P. RISON, NEW lE R$EY 

DATA 1 



2AP I-A '9

HIGH-VACUUM CATHODE-RAY TUBE 
(continuetl from preceding page) 

Resistance in Any Deflecting—
Electrode Circuit~~ 5.0 max. megohms 

~~ IL is recommended that all deflecting-electrode-circuit resistances De 
approximately equal. 

TYPICAL OSCILLOGRAPH CIRCUIT 

+ _ i i i 

e 

O 

HIGH-
VOLTAGE 

AC 
SUPPLY 

55 V. 
DC 

CI 

1000 V. 
DC 

nl 

R2 

R~ 

2 I 

ANODE 

N~ 2 

ANODE 

4 Ngl 

5 

CATHODE 

105 V. 
DC 

8 GRID
N~1 

WTTOM 
VIEW 

R~ R8 
I 

Rg Rlp 

R Ia 

R12 R13
I C3
 }~ DJI 

II l C4~~~" U2

 Iflj 
)1I~'~~,J3

 C8~1 —

J
"
J4

O / 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
~ ELECTRODES 

p'  O 

O ~O 

p` O 

 © m 

O m 

HEATER 
SUPPLY 

L1: 0.1 pf 
C2: 1.0 pf 
C3 CL CS C6: 0.05-µf Blocking 

Capacitor' 
RI R2: 0.5 Megohm 
R3: 3.0 Meg ohms 

92CS-6582 

RA: 1.0-Megonm Potentiometer 
RD: 0.5 Meg ohm 
R6: 0.5—Me onm Potentiometer 
R7 RB: Dual 5—Meg Ohm Pot ent lometef 
R9 R10: Dual 5—Meg onm Potentiometer 
Ril R12 R19 Ria: 2 Meg Ohms 

Mnen cathode is grounded, capacitors should have high voltage rating; 
when anotle No.2 is grounded, they may have low voltage rat ing. For 
do ampl ifier service, deflecting electrodes should De connected dir-
ect to ampl ifier output. In this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loatl ing effect 
on ampl if~i er. In ortler to minimize spot def ocusin9 it i5 essential 
t net anode No.T De returned to a point in the ampl lf ier system which 
will give the lowes4 possiD le Dote nt ial difference between anode No.2 
and the def lent ing electrotl es. 

The license extended to the purchaser of LuDes appears in the License Notice 
acc ompany irg them, Infornet ion coma inetl herein is furnished without assuming 

any oDligat ions. 

JULY 1, 1945 RCA VICTOR DIVISION 
tADlO OOREORATION OF AMERICA, NARRISON, NEW JERSEY 

DATA 2 
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2Q' 2AP I-A 

IIGH-VACUUM CATHODE-RAY TUBE 

SCREEN RADIUS 
T/gu MIN. 

3 i/16 

$MALL SHELL 
MAGNAL 

I I - PIN BASE 

92CN-5358R2 

OF BULB WILL NOT DEVIATE MORE THAN 2~ 
IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

JULY 1, 1945 RCA VICTOR DIVISION 
fADlO COtMH~TION Of AME[IG. MAf 1150N, NfW if fSEY 

DATA 2 



2BP1 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Vcltaye  6.3   ac or do volts 
Current  0.6   amp 

Direct Interelectrode Capacitances (Aporox.): 
Grid No.1 to All Other Electrodes. 8 µµf 
DJ1 to DJ2   2 µµf 
DJ3 to DJq   2 µµf 
DJ1 to All Other Electrodes  it µµf 
DJ2 to All Other Electrodes  8 µµf 
DJa to All Other Electrodes  7 µµf 
DJ4 to All Other Electrodes  8 µµf 

Phosphor (For Curves, see front of this Section) No.l 
Fluorescence   Green 
Persistence  Medium 

Focusing Method   Electrostatic 
Deflection N?ethod  Electrostatic 
Overall Length   7-5/8" + 3/16" 
Greatest Diameter of Eulb  2" ± 1/16" 1_3/4.. 
Mounting Position  Any 

Base 
Basing Designation for EOTT0~1 VIEW  
Pin 1 -Heater Pin 8 -Anode No. 2, 
Pin 2 -Grid No.1 Grid No.2 
Pin 3 -Cathode O O pin 9 —Deflecting 
Pin 4 -Anode No.l © \~ Electrode 
Pin 5 -Internal 4 ~ O DJ 2

Connection-- p p Pin 10 - Deflecting 
Do ^iot Use Electrcde 

Pin 6 -Deflecting © p ~ ~ Q11
Electrode 

DJ a 
Pin 7 -Deflecting 

Electrode 

Minimum Useful Screen Diameter 

DJ q

Small-Shell Duodecal 12-Pin 

12E 

Pin 11-Internal 
Connection--
Do tint Use 

Pin 12 -Neater 

DJ E and DJ2 are nearer the screen 
D,/~ and. DJ4 are nearer the base 

With•DJ1 positive with respect to DJ2, the spot is deflected 
toward pin 4. 'With DJ3 positive with respect to DJ4, the 
spot is deflected toward pin 1. 

The plane through the tube axis and pin "'0.4 may vary fron 
the trace produced by DJ1 and DJ2 by an angular tolerance 
(measured about the tube axis) of 10°. 

The angle between DJ1 - DJ2 trace and DJ3 - DJ4 trace is 
900 ± 30, 

e— Intli Cates a change. 

SE PT. 1, 195C TUBE DEPARTMENT 
RADIO CORFORATION OF AMERI U, NARRISON, NEW JERSEY 

DATA 



0~\2 2BP1 
OSCILLOGRAPH TUBE 

Maximum Ratings, Design-Center Valves: 

ANC DE-No.2• VOLTAGE  2500 max, volts 
ANODE-No.l VOLTAGE   1000 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value  200 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. vo?is 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE. 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any anode-No.2 voltage (Eba) between 500` and a5oo volts 

Anode-P1o.1 Voltage 15% to 28% of Eb2   volts 
Max. Grid-No.l Voltage 

-for Visual Cutoff. 6.75% of Eb2   volts 
Max. Anode-No.l 

Current Range. -15 to +10 microamperes 
Deflection Factors: 

DJ1 & DJ2  115 to 155 v do/in./kv of Eb2 
0.J3 & DJq  74 to lOC v do/in./kv of Eb2

Spot Position  o 

Examples of Use of Design Ranges: 

For anode-No.a voltage o} i000 a000 volts 

Anode-No.l Voltage 150 - 280 300 - 560 volts 
Max. Grid-No.l Voltage 

far Visual Cutoff. -67.5 -135 volts 
Deflection Factors: 

DJ1 & DJ2  115-155 230-310 volts do/in. 
DJ3 & DJ4  74-100 148-200 volts do/in. 

Maximum Circuit 4alues: 

Grid-No.l-Circuit Resistance  
Resistance in Any Deflecting-

Electrode Circuito. . 

1~:5 max. megohms 

5.0 max, megohms 

` Brill iance and definition decrease with decreasing anode-No.2 voltage. 

A value as low as 500 volts is retommen ded only for low-velocity de-
flection and low room-light levels. 

o It is recommended that the deflecting-electrode-circuit resistances 
Oe aDO roximat ely equal. 

• Anode No.2 and grid No.2 wni ch are coon ected together within LuDe, are 
referred to herein as anode xo. 2. The product of anode-No.2 voltage 
and average anode-xo.2 current should De l imited to 6 watts. 

~ The center of the and eft ected, Tocu sea spot will }alt within a Circle 

having a 5.0-mm radius to scent ric with the Center of the LuDe face. 

-►Indicates a cn an g e. 

SEPT. 1, 1950 TUBE DEPARTMENT 
tAD10 COtRORATION Oi AMERIU, f1AttI30N, NFW 1FRSE1 

DATA 



2BP1 
OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

HIGH-
VOLTAGE 

AC 
SUPPLY 

C1: 0.2 µf 
C2: 1.0 µt 
C3 C4 CS C5: 0.05-µf dl ockin~ 

Capacitors 
RI R2: 2.5 Megohms, 0.5 Watt 
R3: 2.5 Megohms, 1 Watt 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

HEATER 
SUPPLY 

92CM-6777R1 

RY: 1.0-Megohm Pote n; iometer 
R5: 0.5 Megchm, 0.5 watt 
R6; 0.35 Megohm, 0.5 watt 
R7 Rd: Dual 5-Megohm Potentiometer 
R9 R1C; Gual 5-Megohm Potentiometer 
R11 R12 R13 R14: 2 Megohms, 0.5 Watt 

when cathode is rounded, capacitors should hzve high voltage rat ing; 
when anode No.2 Is grounded, they may hzve low voltage rating. For 
do amplifier service, deflecting electrodes should be connected dir-
ect Lo ampl ifier output. ~n this service, it is prefe rao le usually 
to remove deflect ing-e lect~ode resistors to m him ize load inq effect 
on amplifier. In order to minimize spot def oc usinav it is essential 
[hat anode No.2 be returned to a paint 'n the ampl ifier system which 
will give the lowest possiD le potential diftere nce Det ween anode No.2 
znd the def letting electrodes. 

Devices and arrangements sKD wn or described ne rein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibil ity by RCA for 
its use and without prejudice to RCA's patent riDhts. 

SEPT. 1, .950 TUBE DE?ARTMENT 
AADiO CORPOEATION OE AMERICA, HARRISON, NEW 1E PSEY 

CE-6777n1 
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2BP1 

OSCILLOGRAPH TUBE 

SCREEN 
RADIUS 
~/B~MIN~ 

3 I/16 

f 2'f 
I/6 

1 3/8tl/fi 

SMALL-SHELL 
DUODECAL 
12-PIN BASE 

.225 

.188~tR. 

7 /8 

f 3/I6 

7 5/8 

f 3/I6 

C~ OF BULB WILL NOT DEVIATE MORE THAN 2~ IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 

CENTER OF BOTTOM OF THE BASE. 

92C5-6689 

SEPT. 1, 1550 TUBE [IEPARTMENT 
RADIO CORRORATION OE AMEIIU. HAIRISON, NEW 1ERSEv 

CE-6689 



2BP1 
CHARACTERISTICS 

E f= 8.3 VOLTS 
ANODE-N4I VOLTS ADJUSTED FOR FOGUS e 
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2BP1 
AVERAGE CHARACTERISTICS 

E f' = 6.3 VOLTS 
ANODE - N~ 2 VOLTS = 1000 
ANOOE-N°- I VOLTS ADJUSTED FOR FOGUS~ 
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2BP11 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 2BP11 is the same as the 2BP1 except that it has 
a phosphor of the short—persistence, blue—fluorescence 
type designated Pil. The blue radiation of the P11 
screen is highly actinic and has sufficiently short 
persistence to permit use of the 2BP11 in all moving 
film photographic appl ications without blurring except 
in those where film moves at a high speed. The 2BP11 
is also quite satisfactory for visual observation of 
phenomena because its phosphorhas unusually high bright—
ness fora blue screen. 

In general, operation of the 28P11 at an anode—No.2 
voltage less than 1000 volts is not recommended. 

THE SPECTRAL—ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 
the P11 Phosphor are shown at the 

front of this Section 

SEPT. 1. Sg50 TUBE DEPARTMENT 

RADIO COA NJAATION OE AMEIIG, NA[AISON, NEW JE ASEY 
DATA 
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2F21 

MONOSCOPE 
5—INCH ~fAGN ETIC—DEFLECTION TYPE 

Supersedes Type 3899 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t10%  ac or do volts 
Current  0.6 

Direct Interelectrode Capacitances: 
Grid No.l to All Other Electrodes  7 vµf 
Pattern Electrode to Grid No.4   5 µµff 

Pattern: 
Type   See illustration on next page 
Dimensions (Approx.)   2-5/16" x 3-1/16" 
Cal ibration  ~Up to 500 l ines 

Focusing Method  Electrostatic 
Deflection Method   Magnetic 
Maximum Solid Deflection Angle   40° 
Overall Length   12-7/16" + 1/4" - 7/16" 
Greatest Diameter of Bulb  5-1116" max. 
Caps (Two)   Recessed Small Ball 
Mounting Position   Any 
Base   Lony-Shell Medium 6-Pin 

Basing Designation for BOTTOM VIEW   68V 
Pin 1 -Heater P Pin 6 -Neater 
Pin 2 -Grid No.2 © ~ O End Cap -Pattern 
Pin 3 -Grid No.3 /~1 Electrode 
pin 4 -Grid No.l fa_ ~ Side Cap -Grid No.4 
Pin 5 -Cathode 

amp 

Haxiniula Rating3, Design-Center Values: 

PATTERN=ELECTRODE VOLTAGE  1500 max, volts 
GRID-No.4 (COLLECTOR) VOLTAGE  1500 max. volts 
GRID-No.3 (FOCUSING ELECTRODE) VOLTAGE 600 max. volts 
GRID-No.2 (ACCELERAT1NG ELECTRODE) VOLT. 1600 max. volts 
GRID-No.l (CONTROL ELECTRODEI VOLTAGE: 

Negative Bias Value  125 max. volts 
Positive Bias Value  0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 125 max. volts 
Heater positive with respect to cathode 125 max. volts 

Typical Operation: } 

Pattern-Electrode Voltage  1000 volts 
Grid-No.4 Voltage  1050 volts 
Grid-No.3 Voltage for Focus at 

0.5 µamp Grid-No.4 Current• 300 approx. volts 
Grid-No.2 Voltage  1000 volts 
Grid-No.l Voltage for 

Visual Cutoff on Monitor# -50 approx. volts 
Internal Resistance between 

Grid No.4 and Pattern Electrode Greater than 1 meg: 
Grid-No.4 Current  0.5 µamp 

t,•,~f; —^,ee next page. 

JUNE 2U, 1946 Tub gy~ipN TENTATIVE DATA 
RADIO CORPORATION OF AMElIG, NA[tI50N, NEW 1E6EY 
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2F21 

MONOSCOPE 

Pattern-Electrode Signal Current 
(Peak-to-Peak) 

Resolution Capabil ity'•  

Maxilwuie Circuit Value: 
Grid-No.l-Circuit Resistance  

0.5 approx. camp 
500 l ines 

1.5 max. megohms 

~.. 

• Individual tubes may requi~ + between } 20f and - 20f oT these values. ̀ , 

DeTlection must De maintained at all times. When scanned area does not 
cover entire pattern, th Deam current should De retluce0 accord inq ly 
antl time oT operation limi. ed Lo orev ent demaq inq the pattern. 

~ Supply sh ou l0 be adjustable between } u0f and - BOf or this value. 

•• With full SRann ing. 

JUNF 20. 1946 TUBE DIVISION TENTATIVE DATA 
ewio coerounor+ or u~te~u. lueusou, r+tw ~[esrr 
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2F21 
MONOSCOPE 
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3~8 

SEE 
NOTE 1 

A~ ; 

9/I6 
MAX. 

4 5/I6 f 1~4 

5 %I~ MAX. 

PATTERN 
ELECTRODE 

REFERENCE 
LINE 

(NOTE 3) 

3~~ 
MIN. 

~2 rc 

END OF GUN 

SEE NOTE 5 

C 

8=

5/ 

3 %q t %q 

PATTERN ELECTRODE 
RECESSED SMALL 

BALL CAP 

3/18 MAX. 

~ , A' 

8 

GR l0—N? 4 
RECESSED SMALL 

BALL CAP 
(NOTE 6 ) 

1.373~~MAX. 

EFFECTIVE 
CENTER OF 

DEFLECTION 

13/8 t  I/I6 

LONG —SHELL 
MEDIUM 

6— PIN BASE 
(NOTE 4) 

8 SEE NOTE 6 

- ~ B 

3 G 

BOTTOM VIEW 

f %q 

12 7/18 

+ %q 

_ 
7/16 

92CM-6653 

NOTE I: LINE AA' IS PERPENDICULAR TO THE AXIS OF THE TUBE AND INTERSECTS 
THE FACE CONTOUR 1/2" FROM THE AXiS OF THE TUBE. 

NOTE 2: DEFLECTION ANGLE BETWEEN DIAGONALLY OPPOSITE CORNERS OF PATTERN. 

NOTE 3: REFERENCE LINE IS DETERMINED BY POSITION WNERE GAUGE Ie438" t 
X003 I~Do AND 2" LONG WILL REST ON BULB CONE. 

NOTE 4: ~ OF BULB WILL NOT DEVIATE MORE THAN 2° Ik ANYDIRECTION FROM THE 
PERPENDICULAR ERECTED AT T}IE CENTER OF THE BOTTOM OF THE BASE. 

NOTE 5: MINOR AXIS OF PATTERN ELECTRODE MAY GARY FROM PLANE CC' THROUGH 
PIN 2 AND TOPE AXIS BY 10°. TOP EDGE OF PATTERN IS ON SAME SIDE OF 
TUBE AS PIN 5a 

NOTE 6: BB' INDICATES PLANE TNROIIGH TUBE AXIS AND GRID—No.4 TERMINAL 

JUNE 20, 1946 TUBE DIVISION 
RADIO CORPORA`ION OF AMERIU, NARRISON, NEW JERSEY 

CE-6653 





3AP1-A 
OSCILLOGRAPH TUBE 

GENERAL DATA 
except for those on the phosphor as indicted belo 

MAXIMUM RATINGS, TYPICAL OPERATION, 
and 

AVERAGE CHARACTERISTICS CU 
(Anode-No.2 & Grid-No.2 Microamperes vs 

for the 3AP1-A 
are the same as those for 

Phosphor (For Curves, see front of thi 
Fluorescence. ~ 

  .~ Persistence . 

ts) 

No.l 
Green 

\  Medium 

JUNE 20, 1946 NBE DIVISION 
RADIO CO[PORATION OR AIAERIG, NA[RISON, NEW lE [$EY 

DATA 





3A~P1 
Oscillograph Tube 

r 1 

ELECTROSTATIC FOCUS 

General: 

ELECTROSTATIC DEFLECTION 

DATA 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 volts 
Current 0  6 t 10% amp 

Direct Interelecirode Capacitances (Approx.): 
Grid No.1 to all other electrodes 7.5 µµf 
Cathode to all other electrodes 4  3 µµf 
Deflecting electrode DJI to deflecting 

electrode DJ2 5  2 µµf 
Deflecting electrode DJ3 to deflecting 
electrode DJq   7 µµf 

DJI to all other electrodes 10  1 µµf 
DJ2 to all other electrodes 7  5 µµf 
DJg to all other electrodes 8  1 µµf 
DJq to all other electrodes 9  2 µµf 

Faceplate, Spherical   Clear Glass 
Phosphor (For Curves, see front of this Section)  P1 
Fluorescence  Yellowish-Green 
Phosphorescence   Yellowish-Green 
Persistence  Medium 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Overall Length  9-1/8" t 1/4" 
Greatest Diameter of Bulb   3" t 1/16" 
Minimum Useful Screen Diameter  2-3/q" 
Useful Scan (Centered with 

respect to tube face): 
By deflecting electrodes DJ I & DJ2  2-3/4" 
By deflecting electrodes DJ3 & DJ4  2-1/4" 

Operating Position  Any 
Bulb  J24P1 
Base. .Small-Shell Duodecal 12-Pin (JEDEC Group 4, No. 612-43) 

Basing Designation for BOTTOM VIEW  12E 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 3 -Cathode 
Pin 4 -Grid No.3 
Pin 5 -Internal Con-

nection—
Do Not Use 

Pin 6 -Deflecting 
Electrode 

DJ3
Pin 7 - Deflecting 

Electrode 

Pin $-Ultor 
(Grid No.2, 
Grid No.4, 
Collector) 

Pin g -Deflecting 
Electrode 

DJ 2 
Pin 10 -Deflecting 

Electrode 
DJ I 

Pin 11 -Internal Con-
nection—

DJ4 Do Not Use 
Pin 12 -Heater 

DJI and DJ2 are nearer the screen 
DJ3 and DJu are nearer the base 

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

DATA 
10-60 



3AQP1 
Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE  2750 max. 
volts 

500 min, volts 
ULTOR INPUT (AVERAGE)  6 max. watts 
GRID-No.3 VOLTAGE  1100 max. volts 
GRID-No.l VOLTAGE: 

Negative-bias value  200 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE   550 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max, volts 

After equipment warm-up period   125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges; 

For any nitor voltage (Ecyl betr~een goo and arygo volts 

Grid-No.3 Voltage 
for focus 16  5% to 31% of Ec4 volts 

Negative Grid-No.l 
Voltage for visual 
extinction of 
undeflected spot 2.8% to 6.7% of Ec4 volts 

Grid-No.3 Current 
for any operating 
condition  -15 to +10 µa 

Deflection Factors: 
DJi d DJZ  73 to 99 v do/in./kv of Ec4
DJ3 & DJ4  26 to 35 v do/in./kv of Ec4

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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3BP1-A 

HIGH-VACUUM CATHODE-RAY TUBE 
Suyerseaes TyQe gBPi 

-""ti 

General: 

Heater; for Unipotential Cathode: 
Voltage  6.3 t to'b ac or do volts 
Current  0.6 

Direct Interelectrode Capacitances IApprox.l: 
Grid No.i to Atl Other Electrodes. 8.5 
Cathode to All Other Electrodes  8.0 
DJ1 to DJ2   2.0 
DJ3 to DJ4   2.0 
DJ1 to All Other Electrodes  8.0 
DJ3 to All Other Electrodes  6.0 

,~ DJ1 to All Other Electrodes except DJ2 6.0 
DJ2 to All Other Electrodes except DJ1 5.0 
DJ3 to All Other Electrodes except DJ4 4.0 
DJ4 to A11 Other Electrodes except CJ3 6.0 

Phosphor IFor Curves, see front of this Section) 
Fluorescence  
Persistence  Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length  
Greatest Diameter of Bulb 
Miniim,m Useful Screen Diameter 
Mounting Position 
Base   Medium Shell Diheptal 12-+'in 

Basing Designation for BOTTOM VIEW   14G 

Pin 1-Heater p p Pin 9-Anode No. 2, 
Pin 2 -Cathode ~~ Grid No.2 
Pin 3-Grid No.i © t m Pin 10-Deflecting 
Pin 4 -Internal Con. ~   m Electrode 

Do Not Use © ® DJ2 
~"~ Pin 5-Anode No.l ©0 ~ Pin 11-Deflecting 

Pin 7 -Deflecting xEv Electrode 
Electrode DJ3 DJ1 

Pin 8-Deflecting Pin 12 -No Conn. 
Electrode DJ4 Pin 14 -Heater 

DJ1 and DJI are nearer the screen 
DJ3 and DJ4 are nearer the hale 

With DJI positive with respect to DJ2, the spot is de-
flected toward pin 5. With DJ 3 positive with respect to 
DJ4 the spot is deflected toward pin 2. 

The angle between the trace produced by DJ I and DJ2 and 
its intersection with the plane through the tube axis and 
pin 5 does not exceed 10°. 

.ice'\ The angle between the trace produced by DJ3 and DJ4 and 
the trace produced by DJ I and DJ 2 is 90° ± 30. 

Maximum Ratinga, IDotute Values: 

ANODE-No.2 & GRID-No.2 VOLTAGE   2200 Ras, volts 
ANODE-No.l VOLTAGE  1100 +eax, volts 
JULY 1, 1945 RG ~~~ DMSION DATA 1 

uo,o omerounoN a weoe~ ,weuoM, wew xwr 

amp. 

. uuf 

. uuf 

. uuf 

. uuf 

. uuf 

. uuf 

. uuf 

. uuf 

. uuf 

. uuf 
, No.l 

Green 

10" ± 1/4" 
3" ± 1/16" 

2-3/4" 
Any 
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38P1-A 

HIGH-VACUUM CATHODE-RAY TUBE 

(continued trap precetling page) 

GRID-No•1 (CONTROL ELECTRODE) VOLTAGE: 
Negative Value  200 wax. volts 
Positive Value  0 wax. volts 

PEAK VOLTAGE BETWEEN/ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 550 wax. volts 

PEAK HEAjER-CATNOGE VOLTAGE: 
Heater negative with respect to cathode 125 wax, volts 
Heater' positive with respect to cathode 10 wax, volts 

Typical Operation: 

Anode-No.2 d Grid-No.2 Voltage' 1500 2000 volts 
Anode No.l Voltage for Focus 
at 75% of Grid-No.l Volt-

age for Cutoff' 430 575 volts 
Grid-No.l Volt, for Visual CutoffY -45 -60 volts 
Max. Anode-No.l Current Range• Between -50 and +10 µamp, 
Deflection Sensitivity: 

DJ1 and DJ2   0.169 0.127 mn/v do 
DJ3 and DJq   0,229 0.172 mm/v do 

Deflection Factor: " 
DJ1 and DJ2   150 200 v do/in. 
DJ3 and DJq   111 148 v do/in. 

' Brilliance and definit ion decrease with decreasing anode-xo.2 voltage. 
In general, anode-No.2 voltage should not De less than 1500 volts. 

~ Individual tubes may require Det ween +TOf and -30f of the values shown 
with grid-No.1 voltages Detwe en zero and cutoff, 

1 Visual extinction of stationary focu 9ed spot. Supply shoo ld De adjust-
able to ± 50f or to ese values. 

~F See curve for average values. 

Individual tubes may vary from these values Dy ± 20f. 

SDot Position: 

m e uneefl eci ee focuses spot wi l l fal l within a 15~nm square 

centered at the geometric center of the tube face and having 

one side paral lel to the trace produced by DJI and DJ2. Suit-

able test conditions are: anode-No.2 voltage, 1500 volts; 

anode-No. l voltaoe, adjusted for focus; deflecting-electrode 

resistors, I meg rhm each, connected to anode No. 2; the tube 

shielded from al l extraneous fields. To avoid damage to the 

tube, grid-No. l voltage should be near cutoff before appl ica-

tion of anode voltages. 

Maximum Circuit Yalues. 

Grid-No.l-Circuit Resistance   1.5 war. megohms 
Impedance of Any Ueftecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 war, megohm 
Resistance in Any Deflecting-

Electrode Circuit~~ 5.0 war. megohms 

~~ IL is recommended to at all deflecting-electrode-circuit resistances 
Oe app roximat elv equal. 

~~ 

~' 

JULY 1, 1945 RCA VICTOR DMSNk! DATA 1 
tA010 COt10FAtIp1 OF AMEtICA, NAttIS0F1. NFW 1tKFY 
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38P1-A 

^ HIGH-VACUUM CATHODE-RAY TUBE 

~\ 

'~"~ 

1 

TYPICAL OSCILLOGRAPH CIRCUIT 

CI 

2000 V. 

O 
DC 

HIGH-
VOLTAGE 

AC 
SUPPLY 

105 V. 
OC 

t

c1: 0.1 of 
C2: 1.0 µT 
C3 CX C5 L6: 0.05-µf Blocking 

Ca Decitorsw 
RI R2: 2 Meg ohms 
R3: 5.5 Meg ohms 

 il--0J I
~ 4 )I

-$J2 
C 

~~U3 

 C6~f~ J4

1 
sor ror 

v i[w 

HEATER 
SUPPLY 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

92C5-6514 

Ra: 2—Mego nm potent (ometer 
R5: 1.5 Meg ohms 
R6: 0.5-Me ohm Potentiometer 
R7 R8: Dual 5-Megohm Potentiometer 
R9 R10: Dual 5-Meg ohm Potentiometer 
R11 R12 R13 Rla: 2 Neg Ohms 

t 
When cathode is grounded, capacitors sh ou ltl have high voltage rating; 
when anode Xo.2 is grourxfed, they may nave low voltage rating. For 
do amplifier service, deflecting electrodes sn ould De connected dir—
ect to amplifier output. In this service, it is prefe rao le usually 
to remove deflecting—e lect ro0e r istors to m ize loading effect 
on amplifier. In order to minimize spot Oe toc usi ny, it is essential 
L hat anode No.2 De returned to a point In the empl if ler system wRiCh 
will give the lowest possio le Dote nt ial difference between anode Xo.z 
and the deflecting electrodes. 

Toe license extended to the purchaser or tunes appears in the License Rot ice 
accompany irg them. Informet ion contained herein is furnished without assuming 

any aDligat ions. 

JULY 1, 19.45 RCA VICTOR DIVISION 
uow aonounoN or ~Meeu, NrunlotX, NXW xXsn 

DATA 2 
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~ 3BP1-A 

HIGH-VACUUM CATHODE-RAY TUBE 

.r. 

MEDIUM SHELL 
DIHEPTAL 

12 -PIN 
BASE 

92CN-6tl07Ri 

SCREEN RADIUS 
1 ~/e MIN. 

3 T/e 

lo' 

t /4A

2 1/ a 

~~4 Y
* I/4r 

OF BULB WILL NOT DEVIATE MORE THAN 2°

IN ANY DIRECTION FROM PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF BASE 

JULY 1, 1945 RCA VICTOR DIVISION 
[MIO COIEOFATION Of AMfF1U, HAEIISON. NFW 1EFSFY 

DATq 2 
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3BP1-A 

AVERAGE CHARACTERISTICS 

E{  c 6.3 VOLTS 
ANODE N~1 VOLTS ADJUSTED TO GIVE FOCUS  

i 

~~ 
A/

CURVE 

A 

B 

C 

D 

ELECTRODE 
CURRENT 

ANODE N_' I 

ANODE N~ I 

ANODE N~ 2 
B GRID N~ 2 

ANODE N~ 2 
8 GRID N~2 

ANODE N'2 6. 
GRID N'2 VOLTS  

2000 

1500 

2000 

1500 

60 -40 - 20 0 - W  
olaC  
Z W

 .... -10 w~ 
o¢ 

-20 Z aOc 
¢u, 

GRID N31 VOLTS 

  vioc  
 7  •-

C 

__ 

 C =  

a s ss _ ~....._ 

2000 

1600 

w 
a 

O 
tr 
v 

1200 ~ 

N 
of 

Z 

0 

aoo m 
N 
of 
Z 

w 
0 
O 
Z 
a 

 400 

c 

- 60 

APR. IB, 1945 

-40 -20 
GRID NCI VOLTS 

RCA VICTOR DMSION 
RADIO CORIORATION OR AMRIG.JUII[lSON, NEW JERSEY 

0 

92C M-6412R1 





3J PI 
~"'* OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

Neater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6   amp 

Direct Interelectrode Capacitances (Approx.): 
Grid"No.1 to All Other Electrodes  8 µµf 
Cathode to All Other Electrodes  8 µµf 
DJ1 to DJ2 2  5 µµf_ 
DJ3 to DJ4   2 µµf 
DJ1 to All Other Electrodes  8 µµf 
DJ2 to All Other Electrodes  7 µµf 
DJ3 to All Other Electrodes  7 µµf 
DJ4 to All Other Electrodes  8 µµf 

Phosphor (For Curves, see front of this Section) PI 
Fluorescence and Phosphorescence   Green 
Persistence of Phosphorescence   Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   10" t 1/4" 
Greatest Diameter of Bulb  3" t 1/16" 
Minimum Useful Screen Diameter   2-3/4" 
Mounting Position  Any 
Cap  Recessed Small Ball (JETEC No.Jl-22) 
Base Medium-Shell Diheptal 12-Pin (JETEC No.B12-37) 
Basing Designation for BOTTOM VIEW   14J1 

Pin 1 -Heater 
Pin 2 -Cathode 
Pin 3 -Grid No.1 
Pin 4 -Internal 

Connection-
Do Not Use 

Pin 5 -Anode No.l 
Pin 7 -Deflecting 

Electrode 
DJ 

Pin 8 - Deflecting 
Electrode DJ4 

Pin 9 -Anode No. 2, 
Grid No.2 

Pin 10 -Deflecting 
Electrode 

DJ 2 
Pin 11 - Deflecting 

Electrode 
~1 

Pin 12 -No 
Connection 

In -14-Heater 
ap - Anode No.3 

DJ1 and DJa are nearer the screen 
DJ3 and DJ4 are nearer the hose 

With DJi positive with respect to DJ 2, the spot is deflected 
toward pin 5. With DJ3 positive with respect to DJ4, the spot 
is deflected toward pin 2~ 

The plane through the tube axis and each of the following items 
may vary from t11e trace produced by DJ1 and DJ2 by the following 
angular tolerances measured about the tube axis: Pin 5, 100; 
Cap (on same side of tube as pin 5), 10°. 

The angle betweenDJ1-DJ2 trace and DJ3-DJ4 trace is 90o f3o 

AUG. 1, 1951 TUBE DEVARTMENT 
RADIO fORPORAT1pN OF AMERIG, HARRIEON, NEW JERSEY 

DATA 1 



3JP1 

OSCILLOGRAPH TUBE 

MaXiI11UNl Ratings[ Dessgn-Center Values: 

ANODE-No.3 VOLTAGE   4000 max. volts 
ANODE-No.2° VOLTAGE  2000 max. volts 
RATIO OF ANODE-No.3 VOLTAGE TO 

ANODE-No.2 VOLTAGE 2.3:1 max. 
ANODE-No.l VOLTAGE   1000 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value  200 max. volts 
Positive bias value•   0 max. volts 
Positive peak value  2 max. volts 

PEAK VOLTAGE BETWEEN ANODE No.2 
AND ANY DEFLECTING ELECTRODE 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any anode-No.g voltage (6631 between a000` and goon uolts 

and any anode-No.a voltage (Foal between tgoo " and a000 volts 

Anode-No.l Voltage 20% to 34.5% of Ebp volts 
Grid-No.l Voltaget 1.5% to 4.5% of Eb2 volts 
Anode-No.l Current for any 

Operating Condition -50 to +10 µamp 
Defjertion Factors: 

Mhen E63 = a s Eba
DJ1 d DJ2   85 to 115 v do/in./kv of Eb2 
OJ3 & DJ4   62.5 to 85 v do/in./kv of Eb2 

Mhen E63 = Ebz 
DJ1 b DJ2   68 to 92 v do/in./kv of Eb2 
DJ3 d DJ4   50 to 68 v do/in./kv of Eb2 

Spot Position  N 

o anotle x0.2 antl grin xo. 1, N ,cn connect ea togetner witnin rues, 
and referred to ne rein as anode No. t. 

• AL Of near this rating, Lhe of lective resistance nT the anooe supply 
5noultl De eOequate to l imit the anotle-Mo.2 Enput powlf to 6 watts. 

` It is recommentletl Loaf anooe-x0.3 voltage De not less Loan 3000 volts 
for nigh-speed transients. 

" Recommentletl minimum value of anotle-x0.2 voltage. 
k Mitn neater oltage of a.3 of ts, anooe-ao.3 voltage of 3 000 olts, 

anooe-x0.2 vol rage of ISoo volts, anotle-Mo.1 voltage aoj usteO for roc us, 
gritl-xo.t voltage aOjustetl to give spot that is just visible, earn 
Deflecting el act rode con nec Leo to rougn 1-megonm resistor to anooe xo. 2, 
antl tube sni elOeO from all extraneous fi eltls, the untlefl ec Leo focuses 
spot will fell witnin a 15-mm square cente retl at the geometric center 
Of the tube face antl having one sine parallel to the trace Droo uc e0 Dy 
DJt an0 OJp. 

f: See next pace. 
AUG. 1, 1951 

TUBE DEVARTMENT 
0.AO10 COIn0[ATION Of AME [i CA, NA[0.150N, NEW 1E 0.5EY 

DATA 1 
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3J P1 
^ OSCILLOGRAPH TUBE 

.~1 

Examples of Use of Design Ranges: 

For anode-No.g 
voltage of s000 300o g000 volts 

and anode-Xo. s 
voltage of soon tgoo s000 volts 

Anode-No.l Volt. 400 to 690 300 to 515 400 to 690 volts 
Grid-No.l Volt.} -30 to -90 22.Sto -67.5 -30 to -90 volts 
Deflection Factors: 

DJ1 & DJ 2. 136 to 184 127 to 173 170 to 230 ■ 
DJ3 & DJ4. 100 to 136 94 to 128 125 to 170 ■ 

Maximum Circuit Yalues: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 
Resistance in Any 

Deflecting-Electrode Circuit•. 5.0 max. megohms 

} For visual extinction of undetlect ed focused spot. 

■ volts do/in. 

• IL is recommended that the de/l ecting-electrode-circuit resistances De 
approximately equal. 

OPERATING NOTES 

The 3JP1 uti l izes a medium-persistence screen having yreen 
fluorescence and phosphorescence. The screen has high 
visual efficiency and exceptional ly good brightness contrast 
between the scanned l ine and the background. Under con-
ditions of high ambient l ight, contrast may be maintained 

by the use of a green fi lter, such as Wratten No.58. 

For high-speed scanning, it is recommended that the anode-
No.3 (post-deflection acceler at orl voltage be not less 
than 3000 volts, but for low- and medium-speed scanning, 
anode No.3 may be operated at a voltage as low as 2000 volts. 

Because of its medium persistence, the 3JP1 is particularly 
useful where either medium-speed non-recurring phenomena 
or medium- and high-speed recurring phenomena are to be 
observed. The persistence is such that the 3JP1 can be 
operated with scanning frequencies as low as 20 cycles per 
second without excessive tl icke r. 

Al1G. 1, 1951 TUBE DEPARTMENT 
RADIO CORNNAT{ON Of AA1ElIU. NARRISON, NEW IEREEY 
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3JP1 
OSCILLOGRAPH TUBE 

SCREEN RADIUS 

1 3/8 MIN. 

1 3rq t (Q 

3` f X16 

—'1 j.350` 

ANODE N"3 
RECESSED 
SMALL BALL 

CAP 

Z.} 
I/16 

10` 
} ~4` 

9 I/4 

t %q 

MEDIUM-SHELL 
OIHEPTAL 

12-PIN 
BASE 

~, OF BULB WILL NOT DEVIATE MORE THAN 2~ IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED - AT 7HE 
CENTER OF BOTTOM OF BASE. 

92GM-6583 

AUG. 1, 1951 TUBE DEPARTMENT 
s•o,o CoeeO4~tlou or ~wenu. ,uuisow. HEw lesser 

CE-6583 
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3JP1 

CHARACTERIST ICS 
~ ~{IIII I I I II I I I 

__ E p= 6.3 VOLTS 
= ANODE-NCI VOLTS ADJUSTED FOR FOCUS —"  

ANODE-N~3VOLTS GREATER THAN 
'- ANODE-N" 2 VOLTS -'—
= GRID-N~ I VOLTS=O 

~:_ — — — TYPICAL FLUORESCENT-SCREEN -  ~ 
_ ANODE-N~ 3~ CURRENT  -~}~,

MAX. TOTAL CURRENT FOR ANY ~"-`~ 

a1 

a 3000 
a 
0 
~ _ 

V_ 
I

a _ 

Z 

w 
20004 

p .o 
O 
Z 
Q 

N 
p 
Z 

0 1000 
G 
Z 
Q 

Q 
H 
O 
F 

TUBE - ~-.---

1 
1000 

 ~~ 
 ~1~ 

I~ 

....dR■. ~~ 800 
wt 
w 
d 

 - w 
a 

~_~ ~ 
a 

 -  o 

. _~'~ 

-__ _-7__-. - -
----1 

B 

z 
w 
W 
K 
U 
N 

f-
Z 

400 U 
N 
W 

O 

 200 

1500 1600 1700 I B00 1900 
ANODE-N>:2 VOLTS 

2000 

JUNE 22, 1951 TUBE DEPARTMENT 
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ELECTRODE 
CURRENT 

ANODE— N42 
VOLTS 

ANODE-N~3 
VOLTS 

ANODE N' 1 2000 4000 

ANODE N ~ I I.r00 3000 

ANODE,Ns 2 2000 4000 

ANODE NQ 2 

ANODE N~ 3 

1500 

2000 

3000 

4000 

-~lU.l-l.l~l GJ 

3JP1 
AVERAGE CHARACTERISTICS 
I I

Ef = 6.3 VOLTS 
='ANODE-NCI VOLTS ADJUSTED TO GIVE FOCUS 
:z 

CURVE 

A 

B 

C 

D 

E 

F 

—60 

ANODE N' 3 1500 

—40 —20 

GRID—N~I VOLTS 
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3J P7 

OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3J P7 is electrically and mechanically l ike the 
3J P1 but utilizes a long—persistence, cascade (two—
layer) screen which exhibits bluish fluorescence of 
short persistence and greenish—yellow phosphorescence 
which persists for several minutes under conditions of 
adequate excitation and low ambient light. 

Because of its long persistence, the 3J P7 is particu—
larly useful where either low—speed non—recurring 
phenomena or high—speed recurring phenomena are to be 
observed. 

The persistence is such that the 3J P7 without fi lter 
can be operated with scanning frequencies as low as 
30 cycles per second without excessive flicker. When 
.used with a yellow filter, such as Wratten No. 15 (G), 
the 3J P7- can be operated with much lower scanning 
frequencies. 

GENERAL DATA, MA%IMUM RATINGS, AND EQUIPMENT 
DE316N RAN6E3 

for the 3JP7 are identical with those for the 3JP1 exce0t 
that SDot Position is defined as follows: 

with heater voltage of 6.3 volts, anode—Xo.g voltage of 
4000 volts, anode—No.2 voltage, of 2000 volts, anode—No.1 
voltage adJ'ust ed for focusE rid—No.i voltage adjusted to 
give spot that is just visible, each deflecting electrode 
connected through 1—megohm resistor Lo anode No. 2, and 
t uDe. shielded from all extraneous fields, the undeflec fed 
focused spot will .f all within a 12—nEn square centered at 
the geometric center of the LuDe face and Devi ng one side 
parallel to the Lrece produced Dy DJ1 antl DJ 2. 

THE SPECTRAL—ENERGY EMISSION CHARACTERISTIC, 
BUILDUP CHARACTERISTICS, 

and PERSISTENCE CHARACTERISTICS of 
the P7 Phosphor are shown at the 

front of this Section. 

AUG. 1, 1951 TUBE DEPARTMENT DATA 
RADIO CORNJRATION OF AME[ICA, IURRISON, NEW 1ERSEY 





3KP1 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6 3  ac or do volts 
Current 0  6 t 10%   amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to all other electrodes   8 µµf 
Deflecting electrode DJ1 to 
deflecting electrode Q12  2.5 µµf 

Deflecting electrode DJ33 to 
deflecting electrode D,Jq  2.5 µµf 

DJ1 to all other electrodes   11 µµf 
DJ2 to all other electrodes   8 µµf 
DJ3 to all other electrodes   7 µµf 
DJ4 to all other electrodes   8 µµf 

Faceplate   Clear Glass 
Phosphor (For Curves, see front of this Section)   P1 

Fluorescence  Green 
Phosphorescence   Green 
Persistence   Medium 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Overall Length  11-1/2" t 1/4" 
Greatest Diameter of Eulb   3" t 1/16" 

2_3/4" 
Weight (Approx  )  9 oz 
Mounting Position   AnY 
Eulb  J-24 

Ease Medium-Shell Magnal 11-Pin (JETEC No.Bll-66) 

Pasing Designation for BOTTOM VIEW  11M 

Mimimum Useful Screen Diameter 

Pin 1 -Heater 
Pin 2 -Grin No.1 
Pin 3 -Cathode 
Pin 4 -Grid No.3 
Pin 5 -Deflecting 

Electrode 
C.J 

Pin 6 -Deflecting 
Electrode 

DJq 
Pin 7-Ultor 

(Grid No. 2, 
Grid No.4, 
Collector) 

Pin 8 - Deflecting 
Electrode 

DJ 2 
Pin 9 - Deflecting 

Electrode 
~1 

Pin 10 -Internal 
Connectior~ 
Do Not Use 

Pin 11-Heater 

DJT and DJ2 are nearer the screen 

DJ3 and DJq are nearer the base 

4-56 

f IndiCatea a ChanJe. 

TUBE DIVISION 
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~~ 
3KP1 

OSCILLOGRAPH TUBE 

With DJ1 positive with respect to DJ 2, the spot is deflected 
toward pin 4. With DJ3 positive with respect to DJq, the spot 
is deflected toward pin 1. 

The plane through the tube axis and pin 1 may vary from the 
trace produced by DJ3 and 0.14 by t10° (measured about the tube 
axis). 

The angle between 0.11 - DJ2 trace and DJ3 - DJq trace is 90° 
t3o.

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE   2500 max. volts 
ULTOR INPUT (AVERAGE)   6 max, watts 
GRID-No.3 VOLTAGE   1000 max. volts 
GRID-No.1 VOLTAGE: 
Negative bias value   200 max. volts 
Positive bias value   0 max, volts 
Positive peak value   2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE  500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 125 max. volts 
Heater positive with respect to cathode 125 max. volts 

Equipment Design Ranges: 
For any ultor voltage /Ec41 between 

recommended minimum' and a5oo volts 

Grid-No.3 Voltage 
for Focus   16% to 30% of Ec4 volts 

Grid-No.l Voltage for 
Visual Extinction of 
Undeflected Focused 
Spot 1  9% to 4.5% of Ec volts 

Grid-No.3 Current for 4 

Any Operating Condi-
tion  -15 to +10 µamp 

Deflection Factors: 
DJ1 8 0.12   50 to 68 v do/in./kv of Ec4
0.J3 & DJq   38 to 52 v do/in./kv of 

`c4 Spot Position   rY~ 

:Examples of Use of Design Ranges: 

For ultor voltage of zoos 200o volts 

Grid-No.3 Voltage 
for Focus   160 to 300 320 to 600 volts 

' Brill iance and definition decrease with decreasing ul for voltag e. Rec—
ommended minimum for the 9KP1 in general service is 1000 volts out a 
value a51ow as 500 volts may be used under Condit Ions of low—velocity 
tl eflect ion and low ambient—yignt levels. 

## The center of the undePl ect ed focu se0 Spot will fall within a circle 
having 7.5—mm radius Concentric with the Center Of the tube face. 

4-56 

-► Indicat e5 a change. 
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3KP1 
OSCILLOGRAPH TUBE 

For ultor voltage of i000 

Grid-No.l Voltage for 

Visual Extinction of 
Undeflected Focused 

200o volts 

Spot   —19 to —45 —38 to —90 volts 
Deflection Factors: 

DJI & DJ2  50 to 68 100 to 136 volts do/in. 
D~3 & DJ4  38 to 52 76 to 104 volts do/in. 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance 1  5 max. megohms 
Resistance in Any Deflecting 

Electrode Circuit'   5 max. megohms 

~ It is recommendetl that the oefl ecting—el ectrooe—ei rcuit resi st anc es oe, 
approximately equal. 

~2 3/q~ MIN, 

SCREEN DIA-, 

MEDIUM — SHELL 
MAGNAL 

II —PIN BASE 
JETEC NQ BII-66 

92CM — 6599R1 

~ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 

FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM OF BASE. 

4-55 
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3KP1 
OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

4 
125 V. 
DC 

RI 

C 

2500 V. 
Q  DC 

HIGH-
VOLTAGE 

AC 
SUPPLY 

1

R3 

5 

I 
I RT 

RB I 

i 
Rq Rlp 

1t 
ULTOR 

GRID 

Ng3 

RI4 
R12 R13 

C3
 ~t ~~I 

R I 1 1~ 0-"

j2

C4  1~  D~J3C 6~1 -..
J4

1 CATHODE 
TYPE 
3KP1 

130 V. 
DC 

GRID 
N41 

C1: 0.1 µf, 3000 Volts 

C2: 1.0 µf, 200 Vol is 

C3 C4 C5 C5: 0.05-µf Blocking. 
Capacitors' 

RS R2: 2 Megohms,~ 0.5 Watt 

R3: 6 Megoh ms, 0.5 Watt 

R4: 2-Megohm Potentiometer, 0,5 Watt 

HEATER 
SUPPLY 

VOLTAGE 
INPUT 
TO 

DEFLECTING 
ELECTRODES 

92CS-669082 

R5: 1.0 Megohm, 0.5 Watt 

R6: 0.5-Megohm Potentiometer, 0.5 Watt 

R7 R8: Dual 5-Megohm Potentiometer, 
0.5 Watt 

R9 R10: Dual 5-Megohm Potentiometer, 
0.5 Watt 

R11 R12 813 Rlu: 2 Megohms, 0.5 Watt 

Wnen cathode is grounded, capacitors should have high voltage rating 
3000 volts); when ultor is grounded, theyy may have low Yoltage rating 
200 volts). For do ampl ifier service, defl ecting electrodes should De 

connected tl i sect to ampl ifier output. In this service, it is preferable 
usually to remove deflecting-electrode resistors to minimize loading 
effect on ampl ifier. In order to minimize spot defocusing, it is 
essential that ultor be returned to a point in the ampl ifier system 
which will give the lowest possible potential tl iffe rence between ul for 
and the deflecting electrodes. 

Devices and arrangements shown or Oesc ribed he rein may 
use patents of RCA or others. Information contained 
herein is furnished without re sponsiD it ity Dy RCA for 
its use and without prejudice to RCA's patent rights. 

V 

4-56 
Tuse DIVISION 

CE-6690R2 
RADIO CORRORATION OF AMERICA, NAR RISON. NEW JERSEY 
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3KP1 

CHARACTERISTICS 

—Ef=6.3 VOLTS 
—_ GRID-Ns3 VOLTS ADJUSTED FOR FOCUS 
— GRID-NQI VOLTS ADJUSTED TO GIVE ULTOR-
- CURRENT VALUE REQUIRED TO MAINTAIN 
— CONSTANT LINE WIDTH AT DIFFERENT 
— ULTOR VOLTAGES. FOR A GIVEN ULTOR 
= VOLTAGE, LINE WIDTH AND RELATIVE LINE 
— BRIGHTNESS INCREASE WITH INCREASE IN 
— ULTOR CURRENT 

R
E

LA
T

IV
E

 L
IN

E
 B

R
IG

H
T

N
E

S
S

 

100 

80 

60 

40 

20 

G~ 

O 500 1000 1500 

ULTOR VOLTS 

TUBE DIVISION 
RA010 CORIOIATION Of AMERIU. HAR[iSON. NfW IERSEY 

2000 2500 

92CM-7191R2 



U
 L
T
O
R
 
M
I
L
L
I
A
M
P
E
R
E
S
 

0 

3KP 1 
MAXIMUM ULTOR-CURRENT REQUIREMENTS 

FROM POWER SUPPLY 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

I.0 

0.5 

1 1 1 1 
-Ef=6.3 VOLTS 
- GRiD-N~3 VOLTS ADJUSTED FOR FOCUS I

500 

MAX. ULTOR CURRENT 
FOR ANY TUBE AT ZERO 

GRID-N'I VOLTAGE 

RECOMMENDED 
MAX. ULTOR 
CURRENT 

1000 1500 
ULTOR VOLTS 

P 

I 

2000 2500 

`./ 

V 

TUBE DIVISION 
IAOIO COIIIOV~TION OF AFIEM~G, NAREISON, NFW IEISEY 

92CM-7192 R1 



3KP1 

AVERAGE CHARACTERISTIC 

~~. 
- Ef=6.3 VOLTS 
GRID-N'3 VOLTS ADJUSTED TO FOCUS ---
ULTOR VOLTS=2000 

-60 -40 -20 
GRID-N"I VOLTS 

0 

TUBE DIVISION 
IMp COVORAT~tM! p AIAEItiG, NAREISON, NEW 1ERSEY 

92CM-6658R2 
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3KP4 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The gRPq is the same as the gXPi except for the follow—
ing items: 

General: 

Phosphor (For curves, see front of this section),, ,P4—Sulfide Type 
Fluorescence  White 
Phosphorescence   White 

Persistence  Mediurr~Short 

In general, operation of the 3KP4 at an ultor voltage less 
than 1500 volts is not recommended. 

The PERSISTENCE CHARACTERISTICS 
of the P4-sulfide phosphor are the same as those shown for 

the PI I phosphor at the front of this Section 

3KP7 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The gRP~ is the same as the 3l(Pi except for the follow—
ing items: 

General: 
Phosphor (For Curves, see front of this Section) P7 
Fluorescence  Purpl ish-Blue 
Persistence  Medium-Short 

Phosphorescence   Yellowish-Green 
Persistence  Very Long 

In general, operation of the 3KP7 at an ultor voltage less 
than 1500 volts is not recommended. 

3KP11 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The gKPii is the same as the gi(Pi except ,{or the follow—
ing items: 

General: 
Phosphor (For Curves, see front of this Section)   P11 

Fluorescence Blue 
Phosphorescence  Blue 

Persistence  Medium-Short 

In general, operation of the 3KP11 at an ultor voltage less 
than 1500 volts is not recommended. 

~ Indicates a change. 

w 

11-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW IE RSEY 
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3KP16 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

the gKP:6 is the same as the gKPi except for the follow—
ing items: 

General: 

Phosphor (For Curves, see front of this Sectionl   P16 
Fluorescence—

Visible radiation  Violet 
Invisible radiation  Near-Ultraviolet 

Phosphorescence—
Persistence of visible radiation   Very Short 
Persistence of invisible radiation   Very Short 

In general, operation of the 3KP16 at an ultor voltage less 
than 1500 volts is not recommended. 

11-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW IE RSEV 
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3RP1 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The gRPi is the same as the gRPJ-A except for the following 

items: 

General: 

Faceplate  Spherical Clear Glass 
Bulb   J-24P1 
Weight (Approx.)   7 oz 

I 3'+ 
Ifb~  

SCREEN DIA. 
0.350 ~ ~2 3/4 ~ MIN. 

1 
I " 4 16 

MAX. 

4 ~R.~ 

1 3/e ± I/b

SMALL-SHELL 
DUODECAL 

10 -PIN BASE 
JETEC N"BIO-7 

OR 

SMALL-SHELL 
DUODECAL 

12-PiN BASE 
JETEC N4 8I2-43 

3 %4
W

92GM - 7i 19R! 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 

OF BASE. 

SEPT. 1, 1955 n>aE DrvlsloN 
GDIO COREOtATION Of AMEtIG. MAR[IEON, NEW JEtEEY 

Dora 
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3RP1-A 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage  6 3  ac or do volts 
Current 0  6 t 10%  amp 

Direct Interelecirode Capacitances (Approx.): 
Grid No.l to all other electrodes 8 µµf 
Deflecting electrode 0.11 to 
deflecting electrode DJ2  2 µµf 

Deflecting electrode 0.13 to 
deflecting electrode 0.14  2 µµf 

0.11 to all other electrodes   11 µµf 
DJ2 to all other electrodes   8 µµf 
DJ3 to all other electrodes   7 µµf 
DJ4 to all other electrodes   8 µµf 

Faceplate   Flat Clear Glass 
Phosphor (For Curves, see front of this Section)  P1 
Fluorescence .Green 
phosphorescence  Green 
Persistence   Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length  9-1/B" t 1/4" 
Greatest Diameter of Bulb   3" t 1/16" 
Minimum Useful Screen Diameter  2-3/4" 
Mounting Position  Any 
Weight (Apprcx  )  12 oz 
Bulb  J-24S1 
Base Small-Shell Duodecal 10-Pin (JETEC No 610-75),. 

or Small-Shell Duodecal 12-Pin (JETEC No 612-43) 
Basing Designation for BOTTOM VIEW 12E 

Pin 1 - Heater 
Pin 2 - Grid Na.l 
pin 3 - Cathode 
Pin 4 - Grid No.3 
Pin 5~- Internal 

Connection-
Do Not Use 

Pin 6 - Deflecting 
Electrode 

DJ 
Pin 7 - Deflecting 

Electrode 
0.14 

Pin 8 - Ultor 
(Grid No. 2, 
Grid No.4, 
Collector) 

Pin 9 - Deflecting 
Electrode 

DJ 2 
Pin 10 - Deflecting 

Electrode 
DJ 1 

pin 11~- Internal 
Connection-
Do Not Use 

Pin 12 - Heater 

DJ1 and DJ2 are nearer the screen 
DJ3 and OJq are nearer the base 

~ Pins 5 and 11 are omitted from the 10-pin base. 

JULY 1, 1955 ~ wv~oH TENTATIVE DATA 1 
[ADIO CO[M)[AFIOH OF AMf [i G, HA[[i50N, NEW JE 45EY 



3RP1-A 
OSCILLOGRAPH TUBE 

With DJ1 positive with respect to DJ 2, the spot is deflected 
toward pin 4. With DJ3 positive with respect to DJq, the spot 
is deflected toward pin 1. 

The plane through the tube a~Cis and pin 1 may vary from the 
trace produced by DJ3 and Q1~ by 10° (measured about the tube 
axis). 

The angle between DJ1 - DJ,~ trace and DJ3 - DJq trace is 90°~ 
t 3°. 
Maximum Ratings, Design-Center Values: 

ULTOR° VOLTAGE   2500 max. volts 
ULTOR INPUT (AVERAGE). f   6 max. watts 
GRID-No.3 VOLTAGE  1000 max. volts. 
GRID-No.l VOLTAGE: 

Negative bias value  200 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK V-0LTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE   500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any ultor voltage (Ec41 6etveen goo` and 25oovolts 

Grid-No.3 Voltage 
for Focus  16.5% to 31% of Ecq volts 

Maximum Grid-No.l 
Voltage for Visual 
Extinction of Un-
deflected Focused 
Spot   - 6.75% of Ecq volts 

Grid-No.3 Current for 
Any Operating Con- `"'' 
dition   -15 to +10 µamp 

Deflection Factor: 
DJ & OJ   73 to 99 v do/in./kv of Ec4 
DJ3 & DJq  52 to 70 v do/in./kv of Ecq 

Spot Position  #k 

° the •uito r• in a cathode-ray tune is the electrode to which is applied 
the highest do voltage for accelerating the electrons in the Deam prior 
to its deflection. rn the 7RP1-A, the ultor function Is Derformetl by 
grid No. 4. Since grid No. u, grid No. 2, and collector are connected to-
gether within the 3RP1-p, they are collectively referred to Simply a5 
'ultor• for convenience in presenting data and curves, 

Brilliance and definition decrease with decreasing ul for voltage. A 
value as '1 oW as 544 volts is recommended only for low-velocity de-
flection and low ambient-light levels. 

1/# The center of the undefl ec tetl focused spot will fall within a circle 
having 7.5-mm ratliu5 .cone en Lric with the Center Of the tube face. 

V 

JULY 1, 1955 >v~ orv~or+ 
TENTATIVE DATA 1 
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3RP1-A 

OSCILLOGRAPH TUBE 

~~A 
/` 

~7 

Examples of Use of Design Ranges: 

For ultor voltages of t000 2000 volts 

Grid-No.3 Voltage 
for Focus 165 to 310 330 to 620 volts 

Maximum Grid-No.l 
/'\ Voltage for Visual 

Extinction of Un-
deflected Focused 
Spot  -67.5 -135 volts 

Deflection Factors: 
DJ1 d 0.12 73 to 99 146 to 198 volts do/in. 
DJ3 & 0.14 52 to 70 104 to 140 volts do/in. 

~ Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1  5 max. megohms 
Resistance in Any Deflecting-

Electrode Circuit•   5 max. megohms 

~ It is recommended that the dell ectinq-electrode circuit resistances Oe 
approximately equal. 

5/8' 

MAX. 

SMALL-SHELL 
DUODECAL 

10 -PIN BASE 
JE TEG N~BIO-75 

OR 
SMALL-SHELL 
DUODECAL 

12-PIN BASE 
JETEC N' BI2-43 

3.,* 
I/ti 

FLAT 4 , 

SCREEN DIA, 
2 3/ ~~ MIN 

3 11/16' 
MAX. 

R. 

9 /B

t /4~ 

3/8, i %16,

92CS-8497 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 

JULY 1, 1955 nteE ~~ TENTATIVE DATA 2 
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3RP1-A 
OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

O 
HIGH—

VOLTAGE 
AC 

SUPPLY 

840V. 
DC 

Ci: 0.2 µf 
C2: 1.0 µl 
C3 C4 CS C6: 0.05—µf Blocki n~ 

Capacitors 
RS R2:. 2.5 Megohms, 0.5 Watt 
R3: 2.5 Megohms, 1 Watt 

HEATER 
SUPPLY 

i 
. 9 . IO

3~1 DJI C O 

4
~L ~J2 C 
'~J3 

 CS~~
J4

C6 

/ 
VOLTAGE 
INPUT 

TO 
DEFLECTING 
ELECTRODES 

,~RPI—A 

92CS-6777R1 

R4: 1.0—Ne ohm Potentiometer 
R5: 0.5 M gohm, 0.5 Matt 
R6: 0.3` egohm, 0.5 Watt 
R7 RB: Dpal 5—Meq ohm Potentiometer 
R9 R10: .Dual 5—Megohm Potentiometer 
R11 R12i R13 R14: 2 Megohms, 0.5 Matt 

when cathode is grounded, cap ac itors hould nave nigh voltage rating; 
hen ultor is gro unwed, they may nave lsow voltage rating, For do ampli—

fier service, deflecting electrodes shoultl De connect ed direct [o ampli—
fier output. In this service, it is preTe fable usually to remove 
tlefl ecti ng—electrode resistors to minimize Loading e/f ect on amplifier. 
In order to minimize spot deToc usi ng, it is essential that ultor De 
returned to a point in the ampl ifier system which wi ll give Lhe lowest 
p ossiDle potential difference ,between ultor and the deflecting electrodes. 

Devices and arrangements shown or desc riDed herein may 
use patents of RCA or others. Information contained 
herein is furnished without respans iD il ity Dy RCA for 
its use and without prejudice to RCA's patent rigors. 

~/ 

~~ 

L/ 
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3RP1-A 
CHARACTERISTICS 

Ef=8.3 VOLTS 
GRID -N>'3 VOLTS ADJUSTED 
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3RP1-A 

AVERAGE CHARACTERISTICS 

1 

E~=6.3 VOLTS 
UITOR VOLTS=1000 
GRID—Ns3 VOLTS ADJUSTED FOR FOCUS 

-50 -40 -30 -20 -10 

GRID-N-'I VOLTS 

0 

MAR. 24, 1955 TUBE DIVISION 
lADIO <O[IOMiION Of ,WF[~G, NA[[ISON, NFW JE[SFY 

92CM-7141 RI 



3W P1 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 

8eneral: 
Heater, for Unipotential Cathode: 

Voltage  6.3   ac or do volts 
Current  0.6 t 10% 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes. 4.6 to 8.7 µµf 
Cathode to all other electrodes. 3 to 5.7 µµf 
Deflecting electrode DJI to 
deflecting electrode DJy   1.7 to 3.3 µµf 

Deflecting electrode DJ3 to 
deflecting electrode DJq   1 to 2 µµf 

DJI to all other electrodes  5.5 to 10.5 µµf 
DJ2 to all other electrodes  5.5 to 10.5 µµf 
DJ3 to all other electrodes  3.5 to 6.8 µµf 
DJq to all other electrodes  3.5 to 6.8 µµf 

Faceplate, Flat Clear Glass 
Phosphor (For Curves, see front of this Section)   P1 
Fluorescence  Green 
Phosphorescence Green 

Persistence  Medium 
Focusing Method Electrostatic 
Deflection Method Electrostatic 

Deflecting—electrode 
arrangement See Dimensional Outline 

Overall Length   11-1/2" t 1/8" 
Greatest Diameter of Bulb  3" t 1/i6" 
Minimum Useful Screen Diameter   2-3/4" 
Minimum Useful Scan (Centered with 

respect to tube face): 
By deflecting electrodes DJI & DJy   2-1/2" 
By deflecting electrodes DJ3 & DJq   2-1/4" 

Weight (Approx.)   1 lb 
Mounting Position Any 
Bulb   J24R 
Base   Small-Shell Duodecal 10-Pin (JETEC No.810-75), 

or Small—Shell Duodecal 12—Pin (JETEC No. 612-43) 
Basing Designation for BOTTOM VIEW   12T 

Pin 1 
Pin 2 
Pin 3 
Pin 4 
Pin 6 

Pin 7 — 

Heater 
Grid No.l 
Cathode 
Grid No.3 
Deflecting 
Electrode 
~I 

Deflecting 
Electrode 
DJ2 

amp 

Pin 8 — Ultor 
(Grid No.2, 
Grid No.4, 
CollectoCl 

Pin 9 — Deflecting 
Electrode 
DJq 

Pin 10 — Deflecting 
Electrode 
DJ3

Pin 12 - Heater 

4-57 TUBE DIVISION 
TENTATIVE DATA 1 

RADIO CO RPOP~iION Of AN.f PICA. MAxPi50N. NEW 1EfifY 
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3W P1 

OSCILLOGRAPH TUBE 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 
ULTOR INPUT (AVERAGE) 
GRID-No.3 VOLTAGE 
GRID-No.l VOLTAGE: 

Negative bias value 
Positive bias value 
Positive peak value 

PEAK VOLTAGE BETWEEN ULTOR AND ANY 
DEFLECTING ELECTRODE  

PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

For any ultor voltage lEou) between recommended 
minimum' and 2goo volts 

2500 max. volts 
6 max. watts 

1000 max. volts 

200 max. volts 
0 max. volts 
0 max. volts 

500 max. volts 

180 max. volts 
180 max. volts 

Grid-No.3 Voltage 
for Focus 16  5% to 31% of Ec4 volts 

Grid-No.l Voltage ' 
for Visual Ex-
tinction of Unde-
flected Focused 
Spot   -3% to -5% of Ec4 volts 

Grid-No.3 Current 
for Any Operat-
ing Condition. -15 to +10 µa 

Deflection Factors: 
DJ i & DJZ  41.5 to 50.5 v do/in./kv of Ec4
DJ3 ~ DJ4  28.5 to 35 v do/in./kv of Ec4

Spot Position  ## 

Examples of Use of Design Ranges: 

For ultor voltage o} loo0 lgoo a000 volts 
Grid-No.3 Volt-
age for Focus. 165 to 310 247 to 465 330 to 620 volts 

Grid-No.l 
Voltage for 
Visual Ex-
tinction of 
Undeflected 
Focused Spot -30 to -50 -45 to -75 -60 to -100 volts 

Deflection 
Factors: 
DJi & DJ2. 41.5 to 50.5 62.3 to 75.8 83 to 101 v do/in. 
DJg & DJ4. 28.5 to 35 42.8 to 52.5 57 to 70 v do/in. 

"` Brill iance and def in ition decrease with decreasing ultor voltage. 
Recommended minimum for the 3WP1 in general service is 1000 volts 
Dut a value as low as 500 volts may be used under conditions of low—
velocity deflection and low ambient—light levels. 

See next page. 

4-57 
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3W P1 Ai 

OSCILLOGRAPH TUBE 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance   1.5 max. megohms 
Resistance in Any Deflecting—
Electrode Circuit   5 max. megohms 

Line Width• 

SPECIAL PERFORMANCE DATA 

For vltor voltage of lgoo volts 

0  026 max. inch 
Peak Grid—No.1 Drive from Spot 
Cutoff•  50 max. volts 

Raster Shape   § 
Deflection Factor Uniformity   ~ 

## With grid-No.i voltage adjusted Lo give a syot that is just visible, 
and the tube shielded from all extraneous fields, the center of the 
u nd eflect ed focused spot will fall within acircle of 3/16-inch radius 
concentric with the center oP the tube face. 

IL is recommended that the deflecting-electrode-circa It resistances De 
approximately equal. 

Under the following conditions: heater voltage of 6.3 volts, brightness 
of 7 Poot-lamberts measured on a 2• x 2•, 49-l ine raster with high-
frequency scanning applied to deflecting electrodes DJ} and OJ 2. For 
line-width seasure+en t, the high-frequency scanning Is adjusted to 
give a raster width of 6.9 cm with the grid-N o.3 voltage adjusted Lo 
g lve sharpest focus at center of tube face. Raster height is con-
tracted until the individual scanning lines are just barely distin-
guishable. Line uridth is expressed as the ynot ient of the contracted 
raster height measured at the center line of the LUDe face div itled by 
the number of sc anni ng'lines (49). 

Under the following conditions: heater voltage of 6.3 volts, grid-Na.3 
voltagge atljust ed for Tocus, and grid-ao.i voltage adjusted to give 
v isiDle raster. With 49-line raster centered with respect to the tube 
face and size adjusted to give mean dimensions of 3.875• in 1DJ2 direc-
tion and 1.689• in 3DJ4 direction, all points on the raster will lie 
within the Brea Det Ween the two feCL angles 8150 Cantered with res pelt 
to the tube face; the one• 1.920• in 1DJ2 direction Dy 1.730• in 3DJY 
direction; the other, 1.830• in zDJ2 direction and 1. 6n6• in 3DJn 
direction. 

The deflection factor for either DJ1 and DJp electrodes or DJ3 and 
DJ4 electrodes for a deflection of less than 75 per tent of the respec-
tive useful scan will not differ from the def lectlon Pactor for the 
corresponding deflecting electrodes at 25 per cent of the useful scan 
by more than 2 per cent. 

■ 

• 

4-57 
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~ 3W P1 

OSCILLOGRAPH TUBE 

~-3~2 ~6- 

II{~~...~~~SCREEN DIA. 
I 23/41 MIN. 

I 
413/

16 
MAX. 

± /B

13/g t %16~ 

SMALL-SHELL 
DUODECAL 

10- PIN BASE 
JETEC NQBIO-75 

OR 
SMALL-SHELL 
DUODECAL 

12-PIN BASE 
JETEC N4812-43 

.. 
I lu~l I

92CS-9130 

OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 
FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM OF BASE. 

THE PLANE THROUGH THE TUBE AXIS AND PIN 3 MAY VARY FROM 
THE TRACE PRODUCED BY DJ 1 AND DJ Z BY AN ANGULAR TOLERANCE 
tMEASURED ABOUT THE TUBE AXISI OF t 10°. ANGLE BETWEEN 
DJ 1 - DJ Z TRACE AND DJ3 - DJ u TRACE IS 90° t I°. 

DJ1 AND DJZ ARE NEARER THE SCREEN: DJ3 AND DJ y ARE NEARER 
THE BASE. WITH DJ1 POSITIVE WITH RESPECT TO DJ Z, THE 
SPOT WILL BE DEFLECTED TOWARD PIN 3: LIKEWISE, WITH DJ3

POSITIVE WITH RESPECT TO DJ u, THE SPOT WILL BE DEFLECTED 
TOWARD PIN 12. 

4-57 
TUBE DIVISION 
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HIGH 
VOLTAGE 

AC 
SUPPLY 
O 

3W P1 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

R19 
M' 

RB FOCUS 

INTENSITY R 

C1: 0.5 µf, 3000 volts 

C2: 8 µf, 250 volts 

C3: 1µf, 200 volts 

C4: 1 µf, 200 volts 

C5: 0.05 µf, 3000 volts 

C6 C7 C8 C9: 0.05 µP, 600 volts 

RI R2: 510000 ohms, 1/2 watt 

R3 R4 R5 R6: 270000 ohms, 1/2 watt 

R7: 220000 ohms, 1/2 watt 

Re: 500000-ohm potentiometer, 
1/2 watt 

R9: 300000 ohms, 1/2 watt 

R 10: 100000-ohm potentiometer, 
1/2 watt 

R12 R13 

TYPE 
3W PI 

117V 
CS 60'Y• 

GRID MODULATION 
INPUT 

Rlq 

FI 

Cg 
_ DJI 

DJ 2 

DJ9 

 't -~ DJq 
VOLTAGE 
INPUT TO 

DEFLECTING 
ELECTRODES 

92CM-9131 

R11 R12: Dual 1-me ohm~pote ntiomete r, 
1/2 watt 

R13 RILL: Dual 1-megohm potentiometer, 
i/2 watt 

R15 R16 R17 Rte: 1.5 meg ohms, 1/2 
watt 

R19: 2 meg ohms, 1 watt 

R20: 510000 ohms, 1/2 watt 

R 21: 5 meg ohms, 1/2 watt 

R22: 5100 ohms, 1/2 watt 

Ti: Transformer, with 6.3-volt/1-
ampere secondary, insulated 
for at least 3000 volts, such 
as Thordarson T26 F65. 

F1: 1-ampere fuse 

Devices and arrangements Shown or deSC ribed herein may 
use Patents o4 RCA or of hers. Information contained 
herein is turn ishetl without res pons iD it ity by RCA for 
its use and without prejudice to RCA's patent rights. 

4-57 TUBE DIVISION 
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3WPI 
AVERAGE CHARACTERISTICS 

Ef = 6.3 VOLTS 
GRID-Ns3 VOLTS ADJUSTED FOR FOCUS. 
GRID-Nsl VOLTS ADJUSTED TO GIVE ULTOR-CURRENT VALUE 

REQUIRED TO MAINTAIN CONSTANT LINE WIDTH AT DIFFERENT 
ULTOR VOLTAGES. FOR A GIVEN ULTOR VOLTAGE, LINE WIDTH 
AND RELATIVE LINE BRIGHTNESS INCREASE WITH INCREASE 
IN ULTOR CURRENT, 

*LINE WIDTH MEASURED BETWEEN POINTS WHERE BRIGHTNESS 
WAS APPROX. I/2 THAT AT CENTER OF LINE, 
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3WPI 

CHARACTERISTICS 

I I
Ef=6.3 VOLTS 
GRID-Ns3 VOLTS ADJUSTED FOR FOCUS. 
GRID-Nsl VOLTS=O 

---TYPICAL FLUORESCENT-SCREEN 
CURRENT (MEASURED ON SPECIAL 
LABORATORY TUBE). 
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RECOMMENDED  
MAX. ULTOR 
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3W P1 

AVERAGE CHARACTERISTICS 

I
— E f = 6.3 VOLTS 
—_ GRID-N$3 VOLTS ADJUSTED FOR FOCUS. 
— ULTOR CURRENT. 
— -- FLUORESCENT-SCREEN CURRENT 
— (MEASURED ON SPECIAL LABORA-
= TORY TUE/E), 
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3WP2 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The gWPa is the same as the gWP3 excetit for the following 

items: 

General: 
Phosphor (For Curves, see front of this Section). .P2 

Fluorescence  Greenish—Yellow 
Phosphorescence   Greenish—Yellow 

Persistence  Long 

Line width and drive values for the 3WP2 are the same as 
those shown for type 3WP1 under the heading SPECIAL PER—
FORMANCE DATA and are based upon operation at brightness 
values calculated from 3WP1 performance. 

3WP11 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The gWP n is the same as the gWPi except for the fnldowing 
items: 

General: 

Phosphor (For Curves, see front of this Section)   P11 
Fluorescence Blue 
Phosphorescence  Blue 

Persistence   Short 

Line width and drive values for the 3WP11 are the same as 
those shown for type 3WP1 under the heading SPECIAL PER= 
FORMANCE DATA and are based upon operation at brightness 
values calculated from 3WP1 performance. 

4-57 TUBE DIVISION 
tADlO COtRORATION OF AMERICA, NAtR1301., NEW lF t3EY 
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5ABP1 
OSCILLOGRAPH TUBE 
POST—DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

A 

.^ 

~~ 

DATA 

8aneral: 

Heater, for Unipotential Cathode: 
Voltage  6 3  ac or do volts 
Current  0 6  amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes 8 µµf 
Cathode to All Other Electrodes   5 µµf 
D.11 to DJ2 2 5  µµf 
D,13 to DJa 1 3  µµf 
DJl to Al l Other Electrodes   9 µµf 
DJ2 to Al l Other Electrodes   9 .µµf 
DJ3 to Al l Other Electrodes   5 .µµf 
DJ4 to All Other Electrodes   6 µµf 

Faceplate, Ftat   Clear Glass 
Phosphor (For Curves, see front of this Section)  P1 
Fluorescence and Phosphorescence   Green 
Persistence of Phosphorescence   Medium 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Overall Length   16-3/4" t 3/8" 
Greatest Diameter of Bulb   5-1/4" t 3/32" 
Minimum Useful Screen Diameter   4-9/16" 
Bulb   J42 
Weight (Approx.)   2-1/2 lbs 
Mounting Position   Any 
Cap   Recessed Small Ball (JETEC No.Jl-22) 
Base . , Medium-Shell Diheptal 12-Pin (JETEC No.812-37) 

BOTTOM VIEW 

Pin 1 -Heater 
Pin 2 -Cathode 
Pin 3-Grid No.l 
P i n 4 - No Con-

nection—
Do Not Use 

pin 5 -Grid No.3 
Pin 7 -Deflecting 

Electrode DJ3
Pin 8 - Deflecting 

Electrode DJ4

Pin 9-Ultor 
(Grid No.2, 
Grid No.4) 

Pin 10 - Deflecting 
Electrode DJ2 

Pin 11 - Deflecting 
Electrode DJ1 

Pi n 12 - No. Conn. 
Pin 14 -Heater 

Cap - Post-U I for 
(Grid No.S, 
Collector) 

DJ1 and DJ? art neartr the screen 
DJq and DJ4 are nearer the base 

With DJ1 positive with respect to DJ2, the spot is de-
flected toward pin 5. With DJ3 positive with respect to 
DJ4, the spot is deflected toward pin 2. 

The plane through the tube axis and each of the following 
items may vary from the trace produced by DJ1 and DJ2 by 

JUNE 1, 1953 TUaE DEPARTMENT 
uo~o coeroutx7M or iweuu, wwitoM, rew xper 

TENTATIVE DATA 1 



SAB~i 
OSCILLOGRAPH TUBE 

the fol lowing angular tolerances (measured about the tube 
axisl: Pin 5, 10 side terminal (on same side of tube as 
pin 5), 10°o Anglo between DJ1 - DJ2 trace and DJ3 - DJ4 
trace is 30 t 1.5 . 

MBXImum Ratings, Design-Center Values: 

POST-ULTOR' VOLTAGE   6000 max. volts 
ULTOR~ VOLTAGE   2600 max. volts 
RATIO OF POST-ULTOR VOLTAGE 

TO ULTOR VOLTAGE 2.3:1 max. 
GRID-No.3 VOLTAGE   1000 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value   200 max. volts 
Positive bias value°  O max. volts 
Positive peak value   2 max. volts 

PEAK VULTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE 500 max. volts 

PEAK HEATER-~ATHOOE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any post-ultor voltage (E0 1 hetmeen s000'.and 600o volts 
and any ultor voltage f80g1 between tgoo " and shoo volts 

Grid-No.3 Voltage for Focus 20% to 34.5% of Ec4 volts 
Grid-No.l Voltage for Visual 

Extinction of Undeflected 
Focused Spot   2.6% to 4.3% of Ec4 volts 

Grid-No.3 C~~r~ent for Any 
Operating i,ondition   -15 to +10 µamp 

Deflection Fa~tors:N 

V 

V 

When 805 - s x 804 
DJ1 d DJ2   26.5 to 36 v do/in./kvoT Ec4 ~/ 
DJ3 d DJ4   18 to 24 v do/in./kvof Ec4

Whew 
805 ~ 804 

DJ1 3 DJ2   21.5 to 29 v do/in./kvof Ec4
DJ3 d DJ4   14.5 to 19.5 v do/in./kvof Ec4

Spot Position >t/ 

Examples of Use of Design Ranges; +~ 

For post-allot 
voltage of soon goon goon volts 

and allot 
voltage of soon :50o soon volts 

Grid-No.3 Volt. 
for Focus 400 to 690 300 to 515 400 to 690 volts 

Grid-No.l Volt.° -52 to -87 39to-65 -52 to , 87 volts ~../ 

~ e °,s,~s ~ .°: See next page. 

JUNE 1, 1953 
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5ABP1 

OSCILLOGRAPH TUBE 

Deflection Factors:rY 
DJ1 d DJ2 43 to 58 40 to 54 53 to 72 v do/in. 
DJ3 d DJ4 29 to 39 27 to 36 36 to 48 v do/in. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1  5 max. megohms 
Resistance in Any Deflecting-

Electrode Circuit• 5.0 max. rnegohms 

• 

• 

0 

Tne •post—ultor• in a cathode—ray LUDe is the electrode to which i 
e ppl ied a do voltage nigher than the ultor voltage for accelerating 
the electrons in the Oeam after its deflection. In the 5AB—types, the 
post-0et lection eccele ration function and the collector function ere 
b Oth performed by grid No.S which is Conveniently referred Lo as •post—
ultor•. 

Tne •ult or• in a catnod a—ray tube is the electrode to which is applied 
the highest do voltage for accelerating the electrons in the Deam 
prior to its deflection. In the 5A9—types, the ult or function is per—
formed Dr grid No.a. Since grid No.n and grid No.2 are connected to 
get her wit nln the SAg—types, they are collectively referred to simply 
as •ult or• for convenience in presenting data and curves. 

AL or near Lois rating, the of sect five resistance of the ult or suDD1Y 
should De adequate to l imit the ultor input Dower to a watts•

IL is recommended that the post—u It or voltage De not less Loan 3000 
volts for nigh—speed scanning. 

Recommended minimum value of ultor voltage. 

Tne deflecting electrodes DJ3 and DJY are designed to have extra—high 
deflection sensitivity and consequently Dr od uce less Loan full—scree 
tlet lection. with Vost -0ef lection acceleration, [he le ngtn of def lac 
t ion may De l imited to a inches; wit trout post-0ei lection ec ce le ration, 
def lection to full screen diameter will ord lnnri ly De o0 to fined. Toes 
electrodes are, therefore, more suitable for the signal voltage than 
for the time—Dose voltage. 

/JI with heater voltage of 6.3 volts, Dost —u It or voltage of n000 volts, 
u 12 or voltage of 2000 volts, grid —N o.3 voltage adjusted to Qive focus, 
grid—No.1 voltage adjusted to give spot that is just vis lD le, eac 
d of letting electrode connected tnro ugh a 1-Mlegonm resistor to ult or, 
and tube snie lded from ell extraneous fields, the center of the un 
deflected• focused spot will fall within a circle having a 12.5-+a 
radius concentric with the center of the tube face. 

~ For visual cut oTi of undef lac led focused spot. 

a It is recommended Loaf the de/lecting~lectrode—circuit resistances 
De appr ox role tely equal. 

JUNE 1, 1953 il1BE DEPARTMENT TENTATIVE DATA 2 
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5ABP1 
OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 
PosT-

H IGH-
VOLTAGE 

AC 
EESUPPLY I ~„CR12 R13~~ I  ~1 

DJz 

~J3 

RIO RII~ 

92CS-6574R4 

C1: 0.1 µf, 2500 Volts 
C2: 1.0 µf, 200 Volts 
C3: 0.1 µP, 2500 Volts 
CN CS C6 C7: 0.05-µf, 

Rlxkinp Capacitors*
CR: 0.0001 µt, 2500 Volts 
R1: 50 wegonms (Five 70-Meg-

ohm, iiiatt Resistors 
in Series) 

R2 R3: 2 IM gahms, 0.5 Matt 
R✓t: 5.5 Negohms, 2 watts 

CBT 

F DJ4

7 , /jj' 

VOLTAGE 
INPUT 
TO 

wriw r DEFLECTING 
ELECTRODES 

R17 HEATER 
SUPPLY R19 

 O 
GRID MODU-
LATION INPUT 

O 

R5: 2-Negohm Pote nt iomater 
R6: 1.5 Megohms, 0.5 Matt 
R7: 0.5-Megonm Potentiometer 
R8 R9: 5-Me9oMn Potentiometer 
R30 R31: Dual S-INgohm Potentiometer 
R12 R19 R1Y R15: 2 Ilegohms, 0.5 Matt 
R16: 0.5 Regohm, 0.5 Matt 
R17: Not less than 2000 ohms per 

volt of pos iL ive signal 
R18: 5 we9ahm5, O.5 watt 

• when cetnode is grounded, capacitors should nave high voltage rating 
(2500 volts); when ultor rs grounded, they may nave low voltage rating 
(200 volts). For do amplifier service, def letting •e lectrod es should De 
connected direct to amCR if ier output. In this service, it is Drefe table 
usually to remove deflecting-eleetrode resistors to minimize loading 
eTfact on ampli/ier. In order to minimize spot defocusing, it is essen-
tiat that ultor De returned to a DOint in the amDl if ier syystem which 
will give the (wrest pOaslD to potential difference between allot and the 
deflecting electrodes. 

Devices and arrangements shown or desc riDed herein may 
use Patents of RCA or others. Information contained 
he re rn is furnished without responsibility Dy RCA fof 
its use and without Drej ud ice Lo RCA•s patent rights. 

JU~E 1, 1953 iuee DEPAJtrMIiDVi 
.Aoro ca+roNArron or Awanu, rmeNisoN, r4wr naer 

CE-fi574R4 



5ABP1 
OSCILLOGRAPH TUBE 

51~4w= 332 

SCREEN DIA. 
49~g MIN 

t %q 

POST-ULTOR 
RECESSED 

SMALL BALL 
GAP 

JETEC N>aJl- 22 

92CM-7842 

1O 9i32
MAX. 

2~ t I/18 

MEDIUM-SHELL 
DIRE PTAL 

12- PIN 
BASE 

JETEC N4B12- 37 

OF BULB WILL NOT DEVIATE MORE THAN 2°
IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

JUNE 1, 1953 TUBE OFAARTMENT 
61D10 COf10tAT1011 O~ MY~IG, IW~Ildl, IEW 1Ff5lY 

CE-7842 



5ABP1 

TYPICAL CHARACTERISTICS 

E f= 6.3 VOLTS 
GRID-N~ 3 VOLTS AOJUSTEO FOR FOCUS  
POST-ULTOR VOLTS=2xULTOR VOLTS 

1500 1600 1700 1800 
UITOR VOLTS 

1900 2000 

FEES. 11,1953 TUBE DEPARTMENT 
uwo coea~na+ a uaiu w~nisp+. rew 
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SABP I 

CHARACTERISTICS 

~'1 

71 

E p = 8.3 VOLTS 
GRID-NR3 VOLTS ADJUSTED FOR FOCUS 
POST-ULTOR (GRID No 5 5 COLLECTOR) VOLTS  

GREATER THAN ULTOR(GRIDS NQ2 3 N44) 
VOLTS 

GRID-NQt VOLTS=O 
- MAX. TOTAL CURRENT FOR ANY TUBE 
--- TYPICAL FLUORESCENT-SCREEN 

(POST-ULTOR)CURRENT 

1400 

i

190 

140 

N 
120 

a 

0 
 100 V 

2 
W 

 80 ~ 
u 

~'-
 Bo W 

W 
o
Ko

40 J 

s 
_: 

1600 1800 2000 2200 
ULTOR VOLTS 

2400 

20 

2600 
0 

FEB.3,1953 7URE DEPARTMENT 
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5AB P I 

AVERAGE CHARACTERISTICS 

Ef = 8.3 VOLTS 
GRID-NQ3 VOLTS ADJUSTED FOR FOCUS  

-~o -eo 

FEB.4,1953 

-SO -40 -30 -20 -10 
GRID-NQI VOLTS 

lUE D~ARTMElR 
uao wra~no~ a ~rs~u nwna~. rew aser 

0 

92CM-79t 1 



5ABP4 ' 
OSCILLOGRAPH TUBE 

POST—DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

~~ 

The gABPq Ts the same as the gABPt exceyt for the following 
T terns: 

General: 

Phosphor (ror curves, see front of tnis Section), P4—Sulfide Type 
Fluorescence White 
Phosphorescence   White 
Persistence   Short 

THE PERSISTENCE CHARACTERISTICS 

~,,,~ of the P4-sulfide phosphor are the same as those shovm for 
the PI I phosphor at the front of this Section 

5ABP7 
OSCILLOGRAPH TUBE 

POST—DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The gABPry is the some as the SABPi ezcebt }or the foLlowia 
items: 

General: 

Phosphor (For Curves, see front of this Section)   P7 
Fluorescence Blue 
Persistence   Short 

Phosphorescence   Greenish-Yello 
Persistence  Long 

/'\ 

SABP I I 
OSCILLOGRAPH TUBE 

POST—DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The gABPii ss the same as the SABPt except for the foCLowing 

Ttems: 

General: 

Phosphor (For Curves, see front of this Section)  P11 
Fluorescence Blue 
Phosphorescence  Blue 

Persistence   Short 

NOV. 1, 1955 rueE ~~ DATA 
EADIO COEgEATION OE AMEEICA, NAE IIEON. NEW IE EfEY 
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SADPI 

OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS. ELECTROSTATIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6 t 10~  amp 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes. 4.2 to 7.9 µµf 
Cathode to all other electrodes. 3.1 to 5.8 µµf 
Deflecting electrode DJ to 
deflecting electrode 111   1.7 to 3.1 µµf 

Deflecting electrode DJ 33 ~2fo 
deflecting electrode UJ4   0.7 to 1.3 µµf 

DJ L to all other electrodes  4.4 to 9.2 µµf 
DJ2 to all other electrodes  4.4 to 9.2 µµf 
DJ3 to all other electrodes  2.$ to 5.3 fJµf 
DJ4 to all other electrodes  2.8 to 6.3 µµf 

Faceplate, Flat Clear Glass 
Phosphor (For Curves, see front of this Section)   P1 
Fluorescence Green 
Phosphorescence Green 
Persistence  Medium 

Focusing Method Electrostatic 
Deflection Method Electrostatic 

Deflecting-electrode 
arrangement See Dimensional Outline 

Overall Length   16-3 /4" t 3116" 
Greatest Diameter of Bulb  5-1/4" t 3/32" 
Minimum Useful Screen Diameter   4-1/2" 
Weight (Approx.)   2-1/2 lbs 
Mounting Position Any 
Cap  Recessed Small 8a11 (JETEC No.Jl-22) 
Bulb.   J42 
Base   Medium-Shell Diheptal 12-Pin (JETEC No. 612 37) 

Basing Designation for BOTTOM VIEW   14J 

Pin 1 -Heater 
Pin 2 -Cathode 
Pin 3 -Grid No.1 
Pin 4 -No Connec-

tion-Do 
Not Use 

Pin 5 -Grid No.3 
Pin 7 -Deflecting 

Electrode 
DJ 3 

Pin 8 -Deflecting 
Electrode 
DJ 4 

Pin 9-Ultor 
(Grid No.2, 
Grid No.4) 

Pin 10 -Deflecting 
Electrode 
DJ2

Pin 11 -Deflecting 
Electrode 
~I 

Pin 12 -No Connec-
tion 

Pin 14 -Heater 
Cap-Post-Ulfor 

(Grid No. 5, 
Collector) 

12-56 TUBE DIV190N 
RADIO CORPORAi1pN Of AMERICA, MAR RISON. NEW JERSEY 

TENTATIVE DATA 1 



SADPI 

OSCILLOGRAPH TUBE 

ULTOR VOLTAGE  2600 max. 
.RATIO OF POST—ULTOR VOLTAGE TO 

ULTOR VOLTAGE 2 3.1 max. 
GRID—No.3 VOLTAGE  1000 max. volts 
GRID—No.l VOLTAGE: 

Negative bias value  200 max. volts 
Positive bias value   0 max. volts 
Positive peak value  2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND ANY 
DEFLECTING ELECTRODE   500 max. volts 

PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   180 max. volts 
Heater positive with 

respect to cathode   180 max. volts 

Equipment Design Ranges: 

With any Bost-ultor voltage (Ec 51 between 2oao` and 600o volts 

and any ultor voltage (Foul betfueen x5oo" and2600 volts 

Grid—No.3 Voltage 
for. Focus  20% to 34.5% of Ec4 volts 

Grid—No.1 Voltage 
for Visual Ex—
tinction of Unde—
flected Focused 
Spot   —2.25% to —3.75% of Ec4 

volts 
Grid—No.3 Current 

for Any Operating 
Condition  —15 to +10 µamp 

Deflection Factors:# 
When Eo = 2 x Ee

0.11 &5DJ2. .a. 26.7 to 33.3 v do/in./kv of Ec4

OJ3 & DJ4. 20.3 to 25 v do/in./kv of Ec4 
When Eo = Eo

DJ 1 &5DJ2. ° 21.5 to 26.5 v do/in./kv of Ec
DJ3 & DJq. 16 to 20 v do/in./kv of Ec4Spot Position. ## 

Maximum RdtingS, Design—Center Values: 
POST—ULTOR VOLTAGE   6000 max. volts 

volts 

~~ 0.t or near this rat ing ,, the effective resistance of the ul for supply 
should be adequate to limit the ultor input power to 6 watts. 

~ It is recommended that the post—ultor voltage be not lessthan 3000 
volts for high—speed scanning. 

' Recommended minimum value of ultor voltage. 
## with neater voltage of 6.3 Its, post—ultor v page of J10 OO volts, 

allot voltage of 2000 volts, grid—No.3 voltage adjusted to give focus,` 
grid—x o.l voltage adjusted to give spot that is just vis~Dle, each 
deflecting electrode connected through a 1—megohm resistor to allot,' 
and the tube shielded from all extraneous fields, the center of the' 
u ndeflec led, focused spot will fall within a circle having an 8—mm. 
radius concentric with the center of the LuDe face. 

#: See next page. 

12-56 ruse olvlsloN TENTATIVE DATA 1 
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~~ 
5ADP1 

OSGILLOGRAPH TUBE 

Examples of Use of Design Ranges: 

With Qost—ultor voltage of a000 goao 

and ultor voltage of a000 1§00 

Grid—No.3 
Voltage for 
Focus   400 to 690 300 to 515 400 to 690 volts 

Grid—No.l 
Voltage for 
Visual Ex—
tinction of 
Undeflected 
Focused Spot. —45 to —75 —34 to —56 —45 to —75 volts 

Deflection 
Factors:# 
DJ l & DJ 2 . 
DJ3 & DJ4 . 

43 to 53 40 to 50 53 4 to 66.6 v dc/ i n. 
32 to 40 30.5 to 37.5 40.6 to 50 v dc/ i n. 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance  1.5 max.- megohms 
Resistance in Any Deflecting—
Electrode Circuit'  5.0 max. megohms 

SPECIAL PERFORMANCE DATA 

With Qost-ultor voltage of 

and ultor voltage of 

g000 

2000 

gaoo volts 

Sgoo volts 

Line Widths   0.030 max, inch 
Peak Grid—No.1 Drive from 
Spot Cutoff 

Raster Shape 

volts 

volts 

45 max. volts 

# The deflecting electrodes in the SADP1 are designed to have extra—high 
deflection sensit lv ity and consequently produce less than full—screen 
deflection. With post—def lect ion acce le rat ion, the length of deflection 
in either horizontal or vertical direction may De limited to u-1/4 
inches; without post—deflection acceleration, def lection to full screen 
diameter will ordinarily be obtained. 

' It is recommended that the deflecting—electrode—circuit resistances 
be approximately equal. 

~ Under the following conditions: heater voltage of 6.3 volts, bright—
ness of 15 foot—lamberts measured on a 2• x 2•, tt9—line raster with 
high—f re que nc canning aDVliad to deflecting lectrodes DJ, d DJ 
For 1sne—wdd ~h measurement the high—frequency scanning is adjuste0 
to give a raster width of 12 cm with the grid—No.3 voltage adlustetl 
Lo give sharpest focus at Center of LuDe Pace. Faster height is con—
tracted until individual scanning tines are just barely distinguishable. 
Line width is exp ressetl as the quotient of the contracted raster neigh t' 
measured at the center line of the tube face d ivided by tue number 
of scanning lines (u9). 

Under the following conditions: heater voltage of 6.3 volts, grid—No.3 
voltage adjusted for focus, and grid—No.t voltage adjusted to give 
visible raster. IVith u9—tine raster, the size of which is adjusted 
s0 that the widest POIntS on the raster just tDDCh the 51de5 Of a 
square 3.075' on a side, no point on the raster sides will lie within 
an inscribed square 2.925' on a side having its sides parallel to 
the sitles of the 3.075' square and its center at the center of the 
3.075• square. 

12-56 ruse avtslor+ TENTATIVE DATA 2 
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5ADP1 
OSCILLOGRAPH TUBE 

6 
I/4.. 

t %q 

POST-ULT OR 
RECESSED 

SMALL BALL 
CAP 

JETEC NQ JI-22 

5 I/4N= 3/32N

SCREEN DIA. 

4 I/ 2 MIN 

10 9/32 
MAX. 

16 3iq 

t 3/ 16 

2~ t %i6 

MEDIUM-SHELL 
D IHEPTAL 
12-PIN 
BASE 

JETEC N~812-37 

92CM-9098 

OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 

FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM OF BASE. 

THE PLANE THROUGH TUBE AXIS ANO EACH OF THE FOLLOWING 

ITEMS MAY VARY FROM THE TRACE PRODUCED BY DJ1 AND DJp BY 

THE FOLLOWING ANGULAR TOLERANCES (MEASURED ABOUT THE TUBE 

AXIS): PIN 5, t10°; SIDE TERMINAL (ON SAME SIDE OF TUBE 

AS PIN 5), 310°. ANGLE BETWEEN DJ 1 - DJp TRACE AND DJ 3—

DJ µ TRACE IS 90° 31°. 

DJ 1 AND DJp ARE NEARER THE SCREEN. DJ3 AND DJ µ ARE NEARER 

THE BASE. WITH DJ 1 POSITIVE WITH RESPECT TO DJp, THE SPOT 

WILL BE DEFLEC TED TOWARD PIN 5; LIKEWISE, WITH DJ 3 POSITIVE 
WITH RESPECT TO OJ µ, THE SPOT WILL BE DEFLECTED TOWARD PI N 2. 

12-56 
rueE av~sloN 

RADIO CORRORAIION OF AMERICA, XA RRISON, NEW IE RSEY 

CE-9098 
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5ADP1 
AVERAGE CHARACTERISTICS 

Ef = 6.3 VOLTS 
GRID-N43 VOLTS ADJUSTED FOR FOCUS.  

ULTOR 

UE_TOR 

POST-ULTOR 

POST-ULTOR 

-70 -60 -50 -40 -30 -20 
GRID-NQI VOLTS 

-10 

TUBE DIVISION 
GUIO CORNNAiiON OF AMERIG. NARlI50N. NEW 1FRSEY 

0 

92CM-9099 
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5ADP1 

CHARACTERISTICS 
7 L 

Ef = 6.3 VOLTS 
GRID-N43 VOLTS ADJUSTED FOR FOCUS. 
POST-ULTOR (GRID NQ 5 8 COLLECTOR) VOLTS 

GREATER THAN ULTOR(GRIDS NQ2 8 Ng4) 
VOLTS. 

GRID-Nsl VOLTS=O 

- MAX. TOTAL CURRENT FOR ANY TUBE, 
--- TYPICAL FLUORESCENT-SCREEN 

(POST-ULTOR).GURRENT. 
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5ADP1 

TYPICAL CHARACTERISTICS 

Ef= 6.3 VOLTS 
GRID-N' 3 VOLTS ADJUSTED FOR FOCUS 
POST-ULTOR VOLTS=2xULTOR VOLTS 

1500 1600 1700 1800 
ULTOR VOLTS 

1900 2000 

TUBE DIVISION 
RAO10 C00.PoGTION OF AMERICA, NAR0.150N, NFW 1ERSFY 
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5AUP24 
COLOR FLYING-SPOT CATHODE-RAY TUBE 

HIGH-RESOLUTION CAPABILITY 
ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

For use as /'iytng-spot scanner in color video-signal generators 

DATA 

General: 
Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6 t 10%  amp 

Direct Interelecirode Capacitances: 
Grid No.1 to all other electrodes 
Cathode to all other electrodes 
External conductive neck 
coating to ultor  

Faceplate, Flat 
Phosphor  

f500 max. 
1100 min. 

Clear 

8 µµf 
5 µµf 

µµf 
µµf 

Glass 
P2n 

Aluminized 
Fluorescence  Green 
Phosphorescence Green 
Persistence Short 

Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   40°
Overall Length   12-1/2" ± 3/8" 
Greatest Diameter  5" ± 1/8" 
Minimum Useful Screen Diameter   4-1/4" 
Operating Position  Any 
Weight (Approx.) 1  4 lbs 
Cap  Recessed Small Cavity (JETEC No.Jl-21) 
Socket   See Operating Considerations 
Base Small-Shell Duodecal 7-Pin (JETEC Group 4, No. 87-51) 

Basing Designation for BOTTOM VIEW  12C 

Pin 1-Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.3 
Pin 7 -Internal 

Cannection—
Do Not Use 

Pin 10 -Grid No.2 

Pin il-Cathode 
Pin 12 -Heater 

Cap-Ultor 
(Grid No.4, 
Collector) 

C- External 
Conductive 
Neck Coating 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  27000 max. volts 
GRID-No.3 VOLTAGE  6000 max. volts 
GRID-No.2 VOLTAGE  350 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value  150 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

~Indicat es a change. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORIORATION OF AMERICA, NAR[ISON, NEW JE[SEY 
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5AUP24 
COLOR FLYING-SPOT CATHODE-RAY TUBE 

yP 

PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm—up period 

not exceeding 15 seconds  
After equipment warFn-up period  

Heater positive with respect to cathode 

410 max. 
150 max. 
150 max. 

volts 
volts 
volts 

Characteristics Range Values for Equipment Design: 

For any ultorvoltage (EouJ between z0000~ and zry000 volts 

Grid—No.3 Voltage for focus 
with ultor current of 200 µa 17% to 21.5% of Ec4 volts 

Grid—No.2 Voltage when circuit 
design util izes fixed grid—
No.1 voltage (Ecl) for visual 
extinction of undeflected fo—
cused spot   2 to 5 times Ec l volts 

Grid—No.l Voltage for visual 
extinction of undeflected fo—
cused spot when circuit design 
util izes grid—No.2 voltage 
(Ec2) at fixed value   20% to 50% of Ec2 volts 

Maximum Grid—No.3 Current for 
ultor current of 200 µa. 170 fFa 

Grid—No.2 Current  —15 to +15 µa 

Examples of Use of Design Ranges: 

For ultor voltage of zryooa volts 

Grid—No.3 Voltage for focus 
with ultor current of 200 la 4600 to 5800 volts 

Grid—No.2 Voltage when circuit 
design util izes fixed grid—
No.l voltage of —70 volts for 
visual extinction of undeflec—
ted focused spot   140 to 350 volts 

Grid—No.1 Voltage for visual 
extinction of undeflected fo—
cused spot when circuit design 
util izes grid—No.2 voltage of 
200 volts  —40 to —100 volts 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance   1.5 max. megohms 

~ Brill iance antl definition decrease with decreasing ultor vottag e. In 
general, the ultor voltage should not Oe less than 20,000 volts. 

OPERATING CONSIDERATIONS 

R—Ray Na ruing. X—ray radiation is produced at the face 
of the 5AUP24 when it is operated at its normal ultor voltage. 
These rays can constitute a health hazard unless the tube is 

9-58 

+ Indicates a change. 
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5AUP24 

~ GOLOR FLYING-SPOT CATHODE-RAY TUBE 

adequately shielded for X—ray radiation. Although relatively 

simple shielding should prove adequate, make sure that it 

provides the required protection against personal injury. 

The base flins of the 5AUP24 fit the Duodecal 12—contact 

socket. The socket contacts corresponding to the vacant pin 

positions should be omitted in order to provide the maximum 

insulation for the high—voltage pins 6 and 7. The socket 

should be made of high—grade, arc—resistant, insulating 
material and should preferably be designed with baffles. 

Heater Protection. Although maximum values of peak heater—
cathode voltage are specified in the tabulated data, it is 
recommended that the mid—tap or one side of the heater trans—
former winding be connected directly to the cathode to minimize 
the possibi l ity of heater burnout. This connection wi l l also 
minimize the possibi l ity of damage due to heater—cathode shorts 

produced by arcing between heater and cathode when a possible 

momentary arc causes the voltage between heater and cathode to 

exceed the maximum heater—cathode ratings. 

When in some circuit designs, the heater is not connected 

directly to the cathode, precautions must be taken to hold the 

peak heater—cathode voltage to the maximum values shown in 

the tabulated data. It is also recommended that a series 
l imiting resistance of 50,000 ohms be placed in both the ultor 

and grid—No.3 leads between the tube and any fi lter capacitors. 

Resolsstion of better than 800 l ines at the center of the 
reproduced picture can ~be produced by the 5AUP24 when it is 
operated with 27,000 volts on the ulto r. At lower ultor 

voltages, the resolution capabi l ity dec reases. To obtain high 
resolution in the horizontal direction, it is necessary to 
use a video ampl ifier having a bandwidth of about 20 megacycles. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORtORATION OE AMERICA. NARRISON, NFW JERSEY 
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5AUP24 
COLOR FLYING-SPOT CATHODE-RAY TUBE 

`._-

12 %2~ 

! %g 

4 
5/ea 

f 316 

7 %8

3316 

s't iig 
DIA. 

44q MIN. 
SCREEN DIA~~ 

ULTOR 
RECESSED SMAII 

REFERENCE \ CAVITY CAP 

LINE JETEC N~ JI-21 

(NOTE 2)~ ~' , / (NOTE 1) 
TRANSPARENT 

~" ~~~~ EXTERNAL 
I.,-2~~}y8' INSULATING 

DIA. COATING 

4 /4 1.220 
f  3.S' MAX. EFFECTIVE 
'

1  

CENTER OF 
DEFLECTION 

~ EXTERNAL 
CONDUCTIVE 

I T/Ifi * I IGn NECK COATING 

DIA. •■ (NOTE 3) 

92CS-8294 R2 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 

POSITION 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ULTOR TERMINAL BV AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXI51 OF t 10°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PiN POSITION 3. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. G-I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUG E, THE REFERENCE 
LINE IS DETERMINED BY INTERSECTION OF PLANE CC' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: EXTERNAL CONDUCTIVE NECK COATING MUST BE GROUNDED. 

NOTE 4: ~ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER 
OF THE BOTTOM OF THE BASE. 

9-58 ELECTRON N8E DIVISION 
RADIO CORAORATION OF AMERICA. MARRiSON, NEW JEtSFY 

CE-8294R2 



5AUP24 

AVERAGE CHARACTERISTICS 
l

E{~=6.3 VOLTS 
ULTOR (GRID-N44 AND 

COLLECTOR) VOLTS = 27000 
GRID-Ns3 VOLTS ADJUSTED TO GIVE FOCUS. 
GRID-N'2 VOLTS=200 
SCREEN BRIGHTNESS MEASURED 

ON BLANK TV RASTER 4"X3': II 
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5AZP4 
Projection Kinescope ^ 

P4 —Aluminized Silicate Phosphor Screen 
Electrostatic Focus Magnetic Deflection 

Forced-Air Cooled 
For Use with Reflective Optical Systems 

ELECTRICAL 
^ Heater Current at 6.3 volts   0.6 A 

Focusing Method   Electrostatic 

Deflection Method   Magnetic 

Deflection Angle (Approx.)  50°
Direct Interelectrode Capacitances (Approx.): 

^^ Grid No.l to all other electrodes  8 pF 

Cathode to all other electrodes   5 pF 

OPTICAL 
Faceplate, Spherical   Clear, Browning-Resistant Glass 

Minimum Useful Screen Diameter   4.50" 

Minimum Optical-Quality-
Circle Diameter   4.25" 

Refractive Index of Faceplate 1  519 

Phosphor, Aluminized   P4 Silicate Type 

C.I.E. Coordinates: 
x-coordinate 0  333 

y-coordinate 0  347 

Luminance   White 

Persistence  Medium .~~► 
MECHANICAL 
Tube Dimensions : 

Overall Length 12  19" + 0.37" -0.38" 
Greatest Diameter of Bulb   5.00" ± 0.12" 

Base   Small-shell duodecal 7-pin, 
^ (JEDEC No.137-5ll 

Anode Lead   Molded-on, Insulated Cable, 48" Long 

Bulb   J40H1 

Operating Position  Any 

Weight (Approx.)   1-1/2 lb 

MAXIMUM AND MINIMUM RATINGS, Absolute-Maximum Values 
Face Temperature   100 max. °C 
Anode Voltage   42,000 max. V 

~~U LJ 
Electronic 
Components 

DATA 1 
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5AZP4 
Average Anode Power: 

Without forced-air cooling 
of faceplate   9 max. W 
With forced-air cooling of 
faceplate   12 max. W 

Air Flow to Face, when Average Anode Power Exceeds 9 
Watts: 

An air-cooling system is required to cool the face of these 
tubes when they are operated with an average anode input 
in excess of 9 watts. The system consists of a suitable 
blower and an air duct, having an outlet diameter of about 
2 inches, directed perpendicularly onto the face of the tube. 
The air flow must be adequate to limit the faceplate tem-
perature to 1000 C. The cooling air must not contain water, 
dust, or other foreign matter. The air-cooling system should 
be electrically interconnected with the anode power supply 
to prevent operation of the tube without cooling. 

Cooling of the face by a tangential flow of air across the 
face is not recommended because the temperature gradient 
produced across the face may result in immediate or de-
layed cracking of the face. 

Grid-No.3 (Focusing Electrode) 
Voltage   9000 max. V 

Grid-No.2 Voltage  400 max. V 

Grid-No.l Voltage: 

Negative bias value   150 max. V 

Positive bias value   0 max. V 

Positive peak value   2 max. V 

Peak Heater-Cathode Voltage: 

Heater negative with respect 
to cathode   175 max. V `,,, 
Heater positive with respect 
to cathode   10 max. V 

Heater Voltage (ac or dc): 
(6.9 max. V 

Under operating conditionab  1 5.7 min. V 

RECOMMENDED OPERATING VALUES `r 
Unless otherwise specified, values are positive with respect to 

cathode. 

Anode Voltage   40,000 V° 

Average Anode Current  300 µA 

Grid-No.3 (Focusing Electrode) 
Voltage for an Anode Current 
of 300 microamperes   7400 to 9000 V 

~~U U 
Electronic 
Components 

DATA i 



5AZP4 
Grid-No.2 and Grid-No.l 

Voltages for Visual Ex-
tinction of Focused Spot   See accompanying Cutojj 

Design Chart 

TYPICAL PERFORMANCE DATA 
At recommended operating values 

Grid-No.3 Current (Total)   See accompanying Typical 
Grid-No.3 Current Characteristic 

Grid-No.2 Current   ±15 µA 

Equivalent Passband (Ne)  270 
(For sine-wave response, see accompanying 

Typical Sine-Wane Response! 

Center Resolutiond   900 TV Lines 

Drive Characteristics   See accompanying Typical 

Drive Characteristics 
Luminance at 300 µA  1650 fL 

Luminance Chazacteristics . . . See accompanying Typical 
Luminance Characteristic 

LIMITING CIRCUIT VALUES 
(See accompanying Schematic Diagram ojCircuit Showing 
Protective Elements Employed to Prevent Tube Dam¢ge1 

HIGH-VOLTAGE CIRCUITS 

In order to minimize the possibility of damage to the tubes 
caused by a momentary internal arc, it is recommended that 
the high-voltage power supply and the grid-No.3 power supply 
be of the limited-energy type. 
Anode-Circuit Resistance 

(unbypassed)   0.5 min. M52 
^~ Grid-No.3 Circuit Resistance 

(unbypassed)   0.1 M4 

LOW-VOLTAGE CIRCUITS 

Grid-No.2 Circuit Resistance 
(bypassed)   10 kS2 

Grid-No.l Circuit Resistance 
(unbypassed)   1 kS2 

Effective Grid-No.l-to-Cathode 
Circuit Resistance   1.5 max. MSS 

Cathode Circuit Resistance 
(unbypassed)   1 k4 

Heater Circuit Resistance 
^, (bypassed) to one side of heater   10 k4 

b For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. 

~~~ 
Electronic 
Components 
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5AZP4 
~ Brilliance and definition may change with decreasing anode 

voltage. In general, the anode voltage should not be less 

than 30,000 volts. 

d Determined for a 3-inch high TV resolution test pattern with 
tube operating at an average screen current of 300 micro-
ampere s. 

HIGH-VOLTAGE PRECAUTIONS 

The high voltages at which this type is operated 
may be very dangerous. Great care should be taken in 
the design of apparatus to prevent the operator from 
coming in contact with the high voltages. Precautions 
include the enclosing of high-potential terminals and 
the use of interlocking switches to break the primary 
circuit of the power supply when access to the equip-
ment is required. 

X=RADIATION WARNING 

X-radiation is produced at the face of this tube 
when it is operated at normal anode voltages 

These rays can constitute a health hazard unless 
the tube is adequately shielded. Make sure that the 
shielding provides the required protection against per-
sonal injury. 

SCHEMATIC DIAGRAM OF CIRCUIT SHOWING PROTECTIVE 
ELEMENTS EMPLOYED TO PREVENT TUBE DAMAGE 

TO ANODE SUPPLY, 

0.5 MII +40 kV 
TYPE 45 kV 
5AZP4 

TO GRID-Nol 
SUPPLY 

I kf1 
IW 

IkIl 
IW 

TO CATHODE 
SUPPLY 

AC SVPPLY 

O.IMR 
ISkV MAX. 

HERMETICALLY 
SEALED 12kV MAX. 
SPARK GAP 

001 MA 
O.IPF I W 

I I kV 

IOkR — 

TO LOW IMPEDANCE SOURCE EQUAL 

TO AVERAGE VOLTAGE 4PPLIEO TO 
CATHODE. 

TO GR1D~No.3 (FOCUS 
ELECTRODEI SUPPLY 
(LAW IMPEDANCE RELA-
TIVE TO THE 0.1 Mn 
RESISTORI 
APPROX., +9 kV 

TO GRID-No.2 SUPPLY 

I LOW IMPEDANCE RELA-
TIVE TO THE 0.01 MR 
RESISTOR),+400 V. 

92L5 - 2955 

• The value of'this capacitor should be such that its charging 

time constant is at least five times greater than the firing 
time of the spazk gap.. 

~~U LJ 
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5AZP4 
DIMENSIONAL OUTLINE -Dimensions In Inches 

~+. ~ 5.00!.12 DIA, 
4.SO MIN. __ 

SCREEN DIA. 
OPTICAL-QUALITY 

CIRCLE ---

~I6 MIN. I 4.25 MIN. DIA. 
ISS 

ANODE MOLDED-ON ~ ~ 
INSULATED CABLE 
46°LONG (APPRO%.) 1.50 
TO BULB WALL !~25 

~~. (NOTES la4) 

1.25 MAX. 

REFERENCE LINE 
(NOTE 2) 

NOTE 5 

1.44 
! .O6 

SMALL-SMELL 
DUODECAL ~ 
7-PIN BASE 

JEDEC N4 87-51 
(NOTE 3) 

75 
! .19 

T 

12 19 
•.37 
- 3B 

92LM-1118 

Note 1: The plane through the tube axis and vacant pin 
position No.3 may vary from the plane through the tube axis 

,~ and anode-cable connection at bulb wall by angular tolerance 
(measured about the tube axis) of ± 20°. Anode-cable con-
nection is on same side as vacant pin position No.3 
Note 2: Reference line is determined by position where gauge 
1.500" + 0.003" - 0.000" I.D. and 2" long will rest on bulb 
cone. 

„1  Note 3: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Socket contacts corresponding to vacant pin positions No.3, 
4, 5, 8 and 9 should be removed in order to provide maximum 
insulation for pine iVo.6 and 7. 
Note 4: Anode cable should not be sharply bent within 3" of 
bulb wall. 

^. Note 5: The windings of the deflecting yoke should not ex-
tend more than 2" from the reference line toward the base. 
They should be insulated to withstand 20 kV and be spaced 
at least 1/ld' from the tube neck. 

~~U u 
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5AZP4 
TERMINAL DIAGRAM (Bottom View) 

G3 IC 

ANODE 

G4 GL G2 

Pin 1: Heater 

Pin 2: Grid iVo.l 

Pin 6: Grid i`1o.3 

Pin 7: Internal Connection — Do not use 

Pin 10: Grid No.2 

Pin 11: Cathode 

Pin 12: Heater 

Flexible Cable: Anode (Grid No.4, Collector) 

Note: Socket contacts for vacant pin positions No.3, 4, 5, 8, 
and 9 should be removed so that maximum insulation is pro-
vided for pine No.6 and 7. 

REFLECTIVE OPTICAL SYSTEM 

Arrangement of Typical Optical System and Air-Cooling 
System (or Television Projector Using Reflective Optical 
Principles. 

BLOWER 

O 

SPHERICAL 
' MIRROR 

CORRECTING LENS 
d %-RAY SHIELD 

FACEPLATE OF 
PROJECTION 
KINESCOPE 

DEFLECTING 
YOKE 

92L5 - 2952 
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5AZP4 

TYPICAL GRID.No.3 CURRENT CHARACTERISTIC 
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5AZP4 

TYPICAL SINE-WAVE RESPONSE 

EQUIVALENT PASSBANO lN~l 270 
3" X {~ TELEVISION RASTER 
LINE NUMBER lNl IS THE NUMBER OF NALF WAVELENGTN9 

OF SINE-WAVE PATTERN PER PICTURE NEIONT. 
ANODE CURRENT • 300 MICROAMPERES 
ANODE VOLTAGE 40 KILOVOLTS 

I 

0 

RESPONSE FACTOR Ir $ 

~: '. 

1 

f
-+ 

92 LS-I IOT 
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5AZP4 

TYPICAL DRIVE CHARACTERISTICS 
GRID-DRIVE SERVICE 
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ANODE-TO-CATHODE VOLTAGE=40,000 VOLTS 
GRID-Nn3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS ' 

AT 300 MICROAMPERES ANODE CURRENT. 
GRID-No.2-TO-CATHODE VOLTAGE ADJUSTED FOR SPOT  

CUTOFF AT IND CATED GRID-No. 1 VOLTAGE. 
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SAZP4 

TYPICAL DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE 

l0000  
B ANODE-TO-GRID-No.l VOLTAGE=40,000 VOLTS _ 

GRID-No.3-TO-GRID-Nal VOLTAGE 4DJUSTED FOR 

b' FOLUS AT 300 MICROAMPERES ANODE CURRENT.' : 

a 'i GR10-No.2-TO-GRID-No.l VOLTAGE ADJUSTED FOR  

SPOT CUTOFF AT INDICATED GRID-No.l VOLTAGE. 
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5AZP4 

~ TYPICAL LUMINANCE CHARACTERISTIC 

100000 
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4 

ANODE VOLTAGE • 40,000 VOLTS 
- GR D No. 3 VOLTAGE ADJUSTED fOR FOCUS 
- AT 300 MICROAMPERES ANODE CURRENT. 
- RASTER SIZE 3" % 4°. 

IW00 
B 

~~ 

i 1000 
f B 

J 6 

4 

100 

~`.: ';, 
L I: 

2 4 6 8 4 6 8 
10 100 1000 

4NODE CURRENT — MICROAMPERES 

~1 

4 6 B 
10000 

92L6-2954 

Electronic 
Components 

DATA 6 
2-69 



5AZP4 

CUTOFF DESIGN CHART 

NEATER VOLTAGE • 6.3 VOLTS 
ANODE -TO-CATHODE VOLTAGE 40,000 VOLTS 
GRID No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCU$~ 
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5BP1-A 
HIGH-VACUUM CATHODE-RAY TUBE 

Su•ersedes T •e BP3 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 30% . ac or do volts 
Current  0.6   amp. 

Girect Interetectrode Capacitances LApprox. l: 
Grid No.l to All Other Electrodes. 8.0 µµf 
DJ1 to DJ2   1.3 µuf 
DJ3 to DJq   1.2 µµf 
DJ1 to All Other Electrodes  9.5 µµf 
DJ3 to Atl Other Electrodes  12.0 µµf 
UJ1 to All Other Electrodes except DJ2 8.0 uuf 
DJ2 to All Other Electrodes except DJ1 7.5 µµf 
DJ3 to All Other Electrodes except DJ4 . 10.0 µµf 
DJq to All Other Electrodes except DJ3 7.5 µµf 

Phosphor IFor Cur vas, see front of this Section) No.l 
Fluorescence   Green 
Persistence  Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   16-3/q" ± 3/8" 

Greatest Diameter of Bu 1b  5-1/4" + 1/16" 
— 3/321,

Minimum Useful Screen Diameter   4=112" 
Mounting Position  Any 
Base   Medium Shell Magna) 11—Pin 
Basing Designation for BOTTgA VIEW   11N 
Pin 1—Heater 0 Pin 7 —Anode No.2, 
Pin 2 — No Connection © 0 Grid No.2 
Pin 3 —Deflecting 0~ ~0 Pin 8 — Deflecting 

Electrode DJ1 ©~ 1 O  Electr.DJ2 
Pin 4 —Anode No.l Pin 9 —Deflecting 
Pin 5 — Interna) Con. © ~ m Electr.DJ3 

Do not use 0 ~ Pin 10 — Grid No.1 
Pin 6 —Defecting Pin 11—Heater, 

Electrode DJq Cathode 

DJ3 and DJa are nearer the screen 
DJ3 and DJ4 are nearer the base 

With DJI positive with. respect to DJ2, the spot is de—
flected toward pin 4. With DJ3 positi-ve with respect to 
DJq, the spot is deflected toward pin I. 

The angle between the trace produced by DJ3 and DJ4 and 
its intersection with the plane through the tube axis and 
pin I does not exceed IOo. 

The angle between the trace produced by DJ 3 and DJ 4 and 
the trace produced Dy DJ ~ and DJ2 is ,90o t 3°. 

JULY 1, 1945 
RCA vlcrok DIVISION 

DATA 1 
RADIO CORNJRATION OP AMERICA, NARRISON, NEW JERSEY 
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5BP1-A 

HIGH-VACUUM CATHODE-RAY TUBE 
(continued from preceding page) 

Maximum Ratings, Absolute Values: 

ANODE-No.2 d GRID-No;2 VOLTAGE  2200 max. volts 
ANODE-No.l VOLTAGE  1100 max. volts 
GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative Value  125 max. volts 
Positive Value  0 max, volts 

PEAK VOLTAGE BETWEEN ANOCE No.2 AND 
ANY DEFLECTING ELECTRODE 550 max. volts 

Typical Operation: 

Anode-No.2 & Grid-No.2 Voltage' 1500 2000 volts 
Anode-No.l Volt. for Focus at 75% 

of Grid-No.l Volt. for Cutoff• 337 450 volts 
Grid-No.l Volt. for Visual Cutoff#. -30 -40 volts 
Max. Anode-No.l Current Range. Between -50 and +10 µamp, 
Deflection Sensitivity: 
DJ1 and DJ2   0.404 0.303 mm/v do 
OJ3 and DJq   0.446 0.334 mn/v do 

Deflection Factor: " 
DJ1 and DJ2   63 84 v do/in. 
DJ3 and DJ4   57 76 v do/in. 

* Brill iance and definition decrease with decreasing anode—N o.2 voltage. 
In general, anode—N o.2 voltage should not Oe less to an 1500 volts. 

• Individual LUDes ay regui re Detween +25f and —90f of the values shown 
w itn grid—No.1 voltages Detween zero and cutoff, 

Visual extinction of stationary focusetl spot. supply snou ld be adjust—
able tot sof of these values. 

~_ See curve for average values. 

} Individual LUDes may vary from to ese values Dy t 17f. 

Spat Position: 

The undeflect ed focused spot wi l l fal l within a 15—mm square 
centered at the geometric center of the tube face and having 
one side paral lel to the trace produced by DJI and DJ2. Suit—
able test conditions are: anode—No.2 voltage, 1500 volts; 
anode—No. l voltage, adjusted for focus; deflecting—electrode 
resistors, I megohm each, connected to anode—No.2; the tube 
sh i~e lded from al l extraneous fields. Tc avoid damage to the 
tube, grid—No. l voltage should be near cutoff before appl ica—
tion of anode voltages. 

Maximum Circuit Values: 

Grid-No.l- Circuit Resistance 1  5 max. megohms 
Impedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 mar. megohm 
Resistance in Any Deflecting-

Electrode Circuit• 5.0 max. megohms 
Y It is recommended Iha[ all deflecting—electrode—ti rcuit resistances De 

approximately egu al. 

JULY 1, 1945 Ru vlcrort nmswr+ 
uoio.cdrounaw or wNt[uu, ~umsor+, wcw lteser 
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SCPI-A 
OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 
Voltage  6 3  ac or do volts 
Current  O 6  ~P 

Direct Interelectrode Capacitances (Approx.l: 
Grid No.1 to All Other Electrodes. 8 µµf 

Cathode to All Other Electrodes. 9 µµf 

0.11 to DJ2   2 µµf 
0.13 to DJq   2 µµf 
DJ1 to All Other Electrodes  9 µµf 

0.12 to All Other Electrodes  9 µµf 
DJ3 to All Other Electrodes  7 µµf 

DJ4 to All Other Electrodes  8 µµf 
Phosphor (For Curves, see front of this Section) PI 

Fluorescence ana Phosphorescence   Green 
Persistence of Phosphorescence   Medium 

Focusing Method  Electrostatic 
Deflection Method   Electrostatic 
Overall Length   16-3/4" t 3/8" 
Greatest Diameter of Bulb   5-1/4" t 3/32" 
Minimum Useful Screen Diameter   4-1/2" 
Mounting Position  Any 
Cap  Recessed Small Ball (JETEC No.Jl-22) 
Base Medium-Shell Diheptal 12-Pin (JETEC No. 612-37) 

Basing Designation for BOTTOM VIEW   1~1 
Pin 1 -Heater Pin 9 -Anode No.2, 
Pin 2 -Cathode Grid No.2 
Pin 3 -Grid No.l Pin 10 -Deflecting 
Pin 4 -Internal Con. ~%~ t 0 Elect r. 0.12 

Do not use ©' t'O pin 11 -Deflecting 
Pin 5 -Anode No.l p!" m Elect r.DJ1 
Pin 7 -Deflecting © ~S, Pin 12 -No Con-

Electrode 0.)3 p ~ nection 
Pin 8 -Deflecting ~~ ~'=~ Pin 14 -Heater 

Electrode OJ4 Cap - Anode No.3 

DJ11 and DJQ  are nearer the screen 
DJ3  and OJ4  are nearer the base 

With pJI positive with respect to DJ2, the spot is de-
flected toward pin 5. With DJ3 positive with respect to 
DJ4, the spot is deflected toward pin 2. 

The plane through the tube axis and each of the following 
items may vary from the trace produced by DJ1 and DJp by 
the following angular tolerances measured about the {ube 
axis: Pin 5, 10 Cap (on same side of tube as pin 5), 
10°. 

The angle between the trace produced by DJ1 and DJ2 and 
the trace produced by DJ3 and DJ4 is 90° t 3°• 

OCTOBER 1,1951 Tl~ oEvwrtTA~►+r 
tMlO COtfOlATION OF AM!lld1. Id!lISON; N!W rt[s!r 

DATA 1 
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5CP1-A 
OSCILLOGRAPH TUBE 

Maxlaus RatingsE Design-Center Values: 
.ANODE-No.3 VOLTAGE   4000 max. volts 
ANODE-No.2' VOLTAGE  2000 max. volts 
RATIO OF ANODE-No.3 VOLTAGE TO 

ANODE-No.2 VOLTAGE 2.3 : 1 
ANODE-No.l VOLTAGE   1000 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value  200 max. volts 
Positive bias value'   0 max. volts 
Positive peak value  2 max. volts 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

EquipiRent Design Ranges: 
For any anode-No.3 voltage (Eb~3)between a000 " and g000 volts 
and any anode-No.a voltage /~6a) between Tgoo• and a000 volts 

-R•Anode-No.l Voltage 16.7 to 34.5% of Eb2 volts 
~ Grid-No.l Voltages 1.5% to 4.5% of Eb2 volts 

Anode-No.l Current of any 
Operating Condition -15 to +10 µamp 

Deflection Factors: 
Yhen Eb3 = a x Eba

`✓ 

~1 d DJ2   39 to 53 v do/in.ikv of Eb2 
DJ3 d DJ4   33 to 45 v do/in./kv of Eb2 

Yhen Eb3= Bba
0.!1 d 0.12   31 to 42 v do/in./kv of Eb2
0.13 6 0.14   27 to 37 v do/in./kv of Eb2

Spot Position  ~k 

ExaiRples of Use of Design Ranges: ~" 
For anode-No.g 

voLtage of. a000 g000 g000 volts 
and anode-No.a 

voltage of. a000 tgoa a000 volts 
-~ Anode-No. l Volt. 375 to 690 280 to 515 375 to 690 volts 
- Grid-No.l Volt.+ -3020-90 -22.5 to -67.5 -30 to -90 volts ,~ 

Deflection Factors: 
DJ1 & DJ2 62 to 64 59 to BO 78 to 106 u 
0.13 d DJ4 54 to 74 50 to 68 66 to 90 0 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1  5 max. megohms 
Resistance in Any 

Deflecting-Electrode Circuit• 5  0 max. megohms ~'~` 

~, ~, +, #a!, •, v: See next Oage. —s Intlicates a cnenge. 

OCTOBER 1,1951 TtR1E DEPARTMENT 
RADIO CWN)NTI(xV W MMFRIG. WIRRISON, NEW !E[SEY 
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5CP1-A 
--~ OSCILLOGRAPH TUBE 

~\ 

~~ 

^~ 

• Anode x0.2 and grid Na. 2, which are connected together within tuD e, 
are referred to herein as anode No. 2. 

• At or near this rat ing,, the effective resistance. of the anode supply 
sn ould De adequate to limit the anode-X0.2 input Dower to 6 watts. 

'~ It is recommended that anode-x0.3 voltage De not less Loan 3000 volts 
for high-speed scanning. 

~ Recanmended minimum value of anode-x0.2 voltage. 

for visual cutoff of undefl ected focused spot. 
o volts do/i n. 

Nip Mitn neater voltage of 6.3 volts, anode-No.3 oltage oT a000 volts, 
anode-No.2 voltage of 2000 volts, anode-x0.1 voltage adjusted to focus, 
grid-x0.1 vol rage adjusted to give spot that is just vlsiDle, each 
deflecting electrode connected to rough 1-me ohm rest stor to anode No. 2. 
and LuDe shielded from all extraneous fields, the center of the 
u ndeflec led, focused spot will fall within a circle having a 12.5-mm 
radius coot Ent riC with the tenter of Lhe tube face. 

• IL is recommended that the defl ecti nq-electrode-circuit resi st antes be 
approximately equal. 

9 

OCTOBER 1,1951 TUgE DEPARTMENT 
RADIO 00lROlATION OE AM!lIU, NA!lISON, NEW lF lSEY 
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5CP1-A 
OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

H I GH-
VOLTAGE 

AC 
SUPPLY 

ANODE 
+ ~ 

R8 R9

Y

~ I RIO RII~ 
C3 

~~1~f I ' 

I ~~ 

~~ 

92CS-857483 

RN3 

a°viw
°N

' oJl 

~U2 

~U3 

I~U4

VOLTAGE/jE}'
INPUT 
TO 

DEFLECTING 
ELECTRGDES 

C 

C 

C 

C7 

 O 
HEATER GRID MODU-
SUPPLV Rlg CATION INPUT 

CB 

RI7 

R5: 2-Megohm Potentiometer 
R6: 1.5 Megohms, 0.5 Watt 
R7; 0.5-Nego hm Potentiometer 
R8 R9: Dual 5-Megohm Potentiometer 
810 811: Duel 5-M egohm Pot ant i0meter 
812 813 R1# 815: 2 Megohms, 0.5 Matt 
R 16; 0.5 Megohm, 0.5 Matt 
R 17: Not less than 2000 onms per 

volt of positive signal 
R2 R9; 2 Megohms, 0.5 Watt 818: 5 Megohms, 0.5 Matt 
R#: 5.5 Megohms, 2 watts 

* when cathotle is grounded, ca0acli to rs should nave nigh voltage r Ling 
(2500 v its); when anode No.2 s grounded, they may nave low voltage 
rating (200 volts). For do ampl ifier service, deflecting electrodes 
should De connected direct to amplifier output. In this service, it 
is preferable usually to remove deflecting-elect rotle resistors to mini-
mize loading of Tect on ampl ifier. In order to mi nimize spot defocusing, 
it is assent ial tra[ anode No.2 De returned to a point in the ampl ifier 
system which will give the lowe st possible potential difference Det wean 
anode No.2 and the deflecting electrodes. 

C1: 0.1 µf, 2500 Valts 
C2; 1.0 µf, 200 Volts 
C3: 0. 1 µf, 2500 Volt s 
C# CS C6 C7; 0.05-µf, 

Blocking Capacitors*
C8: 0.0001 µf, 2500 Volts 
Ri; 50 Mego nm5 (Five 10-Meg-

ohm, 1-Watt Resistors 
in Series) 

Devices and arrangements shown or described herein may use patents of RCA 
or others. Information contained ne rein is /u rni sh ed wl tnout re sponsiDility 
Dy RCA for its use and without prejudice to RCA's patent rights. 

OCTOBER 1,1951 TUBE DEPARTMENT 
RADIO CORIOlATION Of AMFRIU, IURRISON, NEW 1HSEY 

CE-657483 



SCPI-A 
OSCILLOGRAPH TUBE 

SCREEN RADIUS 

2 %4  MIN. 

B 
I/4. 

* ~4 

ANODE Ns 3 
RECESSED 

SMALL BALL 
CAP 

JETEC NQJI-22 

5 {q i  X32 

I O 3/g 

MAX. 

18 3/4 

t 3/8 

2, t  i/18 

MEDIUM-SHELL 
DIHE PTAL 

12-PIN 
BASE 

JETEC Ng B12-37 

OF BULB WILL NOT DEVIATE MORE THAN 2~ 
IN ANY DIRECTION FROM PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE 

92CM-6408R4 

OCTOBER 1,1951 TUBE DEPARTMENT 
RADIO C01101ATION Of AME[ICA, HAA[ISON, NEW JEtSEY 

CE-6408R4 



SCPI—A 
CHARACTERISTICS 

Ef =6.3 VOLTS 
ANODE-Nsl VOLTS ADJUSTED FOR FOCUS 

ANODE-Ns3 VOLTS= 2 x ANODE-Ns2 VOLTS 
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SCPI- A 

CHARACTERISTICS 

E f = 6.3 VOLTS 
ANODE-NSIVOLTS ADJUSTED fOR FOCUS 

ANODE-N$ 3 VOLTS GREATER THAN 
ANODE-N8 2 VOLTS. 

GRID-N4 I VOLTS=O 
MAX. TOTAL CURRENT FOR ANY TUBE 

---TYPICAL FLUORESCENT -SCREEN 
(ANODE Ns 3) CURRENT •••••••~ 

1400 1600 1800 
ANODE-Ns2 VOLTS 

2000 

DEC. 24, 1946 TUBE DEPARTMENT 
RADIO CORPWATION Of AMERICA. NARRISON. NFW IFRSFY 
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5CP1-A 
AVERAGE CHARACTERISTICS 

E; = 6.3 VOLTS 
ANODE-NCI VOLTS ADJUSTED TO GIVE FOCUS 

::C. 
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iiiu 
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-60 -40 -20 
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DP C.28,1948 TUBE DEPARTMENT 
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5CP11-A 
OSCILLOGRAPH TUBE 
POST—DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5CP11—A is the same as the 5CP1—A, except that it has 
a screen of the short—persistence, blue—fluorescence 
type designated P11. Its highly actinic fluorescent 
spot of unusually high brightness makes the 5CP11—A par—
ticularly useful for photographic recording. Because 
its improved phosphor has exceptional brightness for 
a blue screen, the SCP11—A is also quite useful for 
visual observation of phenomena. 

The SPECTRAL—ENERGY EMISSION CHARACTERISTIC, 
as well as the PERSISTENCE CHARACTERISTIC 

for the Pil PHOSPHOR are shown at the 
beginning of this Section. 

APRIL 15, 1947 TUBE DEPARTMEM TENTATIVE DATA 
RA010 CORWI~TION M AA1E lIG, NARR ISON, NEW 1E lSEY 





5 FP4A 
View-Finder Kinescope 

'~ MAGNETIC FOCUS 

GENERAL DATA 

MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  8 pf 
Grid No.1 to all other electrodes  5 pf 

Heater Current at 6.3 volts  600 ma 

ODtical: 

Phosphor (For Curves, see front of this Section) P4—Sulfide T)'pe 
Fluorescence   White 
Phosphorescence  White 

Persistence  Short 
Focusing Method  Magnetic 
Deflection Method  Magnetic 

53° Geflection Angle (Approx.) 

Mechanical: 

Overall Length   11-i/8" + 3/S" 
Greatest Diameter  4-15/16" + 3/32" 
Minimum Useful Screen Diameter   4-1/4" 
Cap  Recessed Small Ball (JEDEC No.Jl-221 
Bases (Alternates): 

Long Mediurr~Shel l Octal: 
8-Pin (JEDEC Grcup 1, No. BS-65) 
5-Pin (JEDEC Group 1, No. 65-80) 

Medium-Shell Octal 8-Pin: 
8-Pin (JEDEC Group 1, No.88-11) 

Pin 1 -No Internal 
Connection 

P i n 2 -Heater 
Pin 3 -Grid No.2 
Pin 4 -Same as 

Pin 1 
Pin 5 -Grid No.l 

NC ANODE ° 

2 
NC Pin 6 -Same as 

Pin 1 
Pin 7 -Cathode 
Pin 8 -Heater 

K Cap -Anode 
(Grid No.3 
Collector) 

NC N 

Maximum Rating3, Destgn—Center Values: 
ANODE VOLTAGE' 
GRID-No.2 VOLTAGE   410 max. volts 
GRID~lo.1 VOLTAGE: 

Negative bias value   125 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

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

8000 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 8-63 

DATA I 



SFP4A 
Typical Operation: 

Anode Voltageb  6000 volts 
Grid—N o.2 Voltage   250 volts 
Grid—N o.1 Voltage for Visual Extinction 
of Undeflected Focused Spot   —25 to —7U volts 

Focused—Coil Current (DC, approx.)c 120 ± 15~ ma 

Maximum Circuit Values: 

Grid—N o.l—Circuit Resistance 1  5 max. megohms 

a 
The product of anode voltage and average anode current should be l imited 
to 6 watts. 

b 
Brill iance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than u000 volts. 

~ For specimen focusing coil similar to JED EC Focusing Coil No. 106 
positioned with air gap toward kinescope sc re~en, and center l ine of air 
gap 9-1/4• from Reference Line (see Dutl ine Drawing). The indicated 
current ~s for condition with combined grid—N o.1 Dias voltage and video—
signal voltage adjusted to prod uce a highl ight brightness of 10 foot—
lamberts on a 9-7/B" x 2-7/8" picture area sharply focused at center 
of screen.' 

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



5 FP4A 

T\ 

~, 

t~~ 

~\ 

41546 f 3/32 
DIA. 

SCREEN 4%4 MIN. 
~^ DIA. 

I/8 R 

i 
31 

/Ib 3/8
f i/i6 

.950 
MAX. 

REFERENCE 
LINE 

(NOTE 2) 

EU+SE 
JEDEC GROUP I 

No BB-II 
E18-65 
OR 

BS-80 
(NOTE 3) 

7°46' 

CAP 
JEDEC No. J I-22 

(NOTE I) 

EFFECTIVE 
CENTER OF 109/ 16 
DEFLECTION t  3~ 

1.375 1.055 
DIA. 

DIMENSIONS IN INCHES 

I I /8

t 3/g 

92CM-6362 R5 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE 

TERMINAL 8Y AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 

AXIS) OF 10°. ANODE TERMINAL IS ON SAME SIDE OF TUBE AS 

PIN 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

GAUGE 1.430" +.003" —000" INSIDE DIAMETER AND 2" LONG 

WILL REST ON BULB CONE. 

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 

2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 

CENTER OF THE BOTTOM OF THE BASE. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA 2 
8-63 



5FP4A 

AVERAGE GRID-DRIVE CHARACTERISTICS 
E{ = 6.3 VOLTS 
ANODE VOLTS = 6000 
GRID -N°2 VOLTS = 250 
GRID -NCI 87ASED TO CUTOFF OF 
U NDEFLECTED FOCUSED SPOT 

RASTER SIZE = 3~/8 X 2~/g (FOCUSED 
FOR AVERAGE BRIGHTNESS) 
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MAGNETIC 

SFP7-A 

OSCILLOGRAPH TUBE 
FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6 

Direct Interelectrode Capacitances: 
Grid No.l to All Other Electrodes  8 Nµf 
Cathode to All Other Electrodes. 5 ~yaf 

Phosphor (For Curves, see front of this Section) ... P7 
.Fluorescence 
Phosphorescence  Greenish-Yellow 
Persistence of Phosphorescence   Long 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   530
Overall Length   11-1/8" t 3/e" 
Greatest Diameter of Bulb  4-15/16" t 3/32" 
Minimum Useful Screen Diameter   4-1/4" 
Mounting Position. Any . . . . . . . . . . . . . . 
Cap  Recessed Small Ball (JETEC No.Jl-22) 
Base Long Medium-Shell Octal 8-Pin (JETEC No.BB-65) 

BOTTOM VIEW 
Pin 1 -No 

Connection 
Pin Z -Heater 
Pin 3 -Grid No.2 
Pin 4 -No 

Connection 

Blue 

Pin 5 -Grid No:l 
Pin 6 -No 

Connection 
Pin 7 -Cathode 
Pin 8 -Heater 
Cap - Anode 

Naximum Ratings, Design-Center Yalues; 

ANODE VOLTAGE 
GRID-No.~ VOLTAGE 
GRID-No.l VOLTAGE: 

Negative bias value  180 max. volts 
Positive bias value'   0 max. volts 
Positive Deak value  2 max. volts 

PEAK GRID-No.l DRIVE FROM CUTOFF   65 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

amp 

Typical Operation: 

Anode Voltage"  4000 
Grid-No.2 Voltage  250 

8000 max. volts 
700 max. volts 

7000 volts 
250 volts 

' qt or near this ratio 
snould oe ode uate tog l imit tneeanode insult 

ante of the zoo de supply 
q p power to 6 watts. 

" Brill iance and definition decrease with decreasing anode voltage. In 
general, the anode voltage snould not De less than Y000 volts. 

E-- Indicates a change. 

AUG. 1, 1951 TUBE DEPARTMENT 
R A[IIO CORPORATION Of AMERICA, HA0.RISON, NEW JERSEY 

DATA 
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5FP7-A 
OSCILLOGRAPH TUBE 

Grid-No.l Voltage°  -25 to -70 -25 to -70 volts 
Grid-No.2 Current -15 to +15 -15 tc +15 µamp 

Focusing-Coil Current 
(OC, approx.)k  96 t 15% 128 t 15% ma 

Spot Position J~k —

Maximum Circuit Yalues: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

0 For visual extinction of undefl ect ed focused spot. 

$ For specimen focusing coil similar to JETEC Focusing Coil No.106 
positioned with air gap toward face plate, and center l ine of airgap 
2—g/1{ inches from Reference Line (see Outl ine Orawi rtg), and total 
anode current of 100 microamperes. 

N# The center oT the undeflect ed, unfocused spot will tali within a circle 
having 9-mm radius concentric with center of tube face. 

OPERATING NOTES 

The 5FP7-A uti l izes along-persistence, cascade Itwo-layer) 

screen which exhibits bluish fluorescence of short per-

sistence and greenish-yel low phosphoYescence. 

Because of its long persistence, the 5FP7-A is particularly 

useful where either low-speed non-recurring phenomena or 

high-speed recurring phenomena are to be observed. Further-

more, two or more phenomena can be observed simultaneously 

on the screen by means of a suitable switching arrangement. 

The persistence is such that the 5FP7-A without fi lter can 

be operated with scanning frequencies as low as 30 cycles 

per second without excessive fl icker. When used with 

yel low fi lter, such as Wratten No.l5 1G 1, the 5FP7-A can 

be operated with much lower scanning frequencies. 

In general, operation of the 5FP7-A at an anode voltage 

below 4000 volts wi l l not give persistence of useable 

brightness. 

OUTLfNE DIMENSIONS for Type 5FP7-A 
are the same as those for -Type 5FP4-A 

AVERAGE CHARACTERISTIC CURVE 
for Type 5FP7-A is the same as that shown for 

Type 76P7-A 

Indicates a change. 

~.' 

v 

AUG. 1, 1951 TUBE DEPARTMENT 
tAelO CO[FO[ATION OF AMEtICA, FIAttI50N, NEW JF [SEY 
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SUPI 
OSCILLOGRAPH TUBE 

ELECTRUSTATIC FOCUS ELECTROSTATIC DEFLECTION 

General: 
Heater, for Unipotential Cathode: 

Voltage  6.3 t so% . ac or do volts 
Current  0.6  amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes. 8.0 µµf 
DJ1 to DJ2   2.5 µµf 
DJ3 to DJq   2.5 µµf 
DJ1 to All Other Electrodes  11.0 µµf 
DJ2 to All Other Electrodes. 8.0 µµf 
DJ3 to All Other Electrodes. ._ . 7.0 µµf 
DJ4 to All Other. Electrodes  8.0 µµf 

Phosphor (For Curves, see front of this Section) No.1 
Fluorescence   Green 
Persistence  Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   14-3/4"'± 3/8" 
Greatest Diameter of Bulb  5-1/4" t 3/32" 

4-1/2" 
Mounting Position  Any 

Small-Shell Duodecal 12-Pin 
for 60TTOM VIEW   12E 

Minimum Useful Screen Diameter 

Base  
Basing Designation 
Pih 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Cathode 
P i n 4 -Anode No. 1 
Pin 5 -Internal Con. 

Do Not Use 
Pin 6 -Deflecting 

Electrode DJ3 
Pin 7 - Deflecting 

Electrode DJ4 

DJ1 and DJa are nearer the screen 
DJ3 and DJ4 are nearer the base 

KEY 

P i n 8 - Anode No. 2, 
Grid No.2 

Pin 9 -Deflecting 
Electrode DJ2 

Pin 10- Deflecting 
Electrode OJ1 

Pin 11- Internal Con. 
Do Not Use 

P i n 12- Heater 

With DJI positive with respect to DJ2, the spot is de-
flected-toward pin 4. With DJ3 positive with respect to 
DJ q, the spot is deflected toward pin I . 

The angle betweenthe trace produced by DJI and DJ2 and 
its intersection with the plane through the tube ax-is and 
pin I does not exceed IDO. 

The angle between the trace produced by DJ 3, and. DJ 4 and 
the trace produced by DJI and DJ 2 is 900 ± 30. 

DEC. 20, 194 f; TUBEDEVARTMENT TENTATIVE DATA 
RADIO COtPOtATiON OP AMERICA, MAPPISON, NEW IE RSEY 
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SUPT 

OSCILLOGRAPH TUBE 

Maximum Ratingsf Design-Center Values: 

ANOGE-No.2 • VOLTAGE  
ANODE-No.l VOLTAGE  
GRID-No.l (CONTROL ELECTRODEI VOLTAGE: 

P'egative bias value 
Positive bias value 
Peak positive value 

PEAK VOLTAGE BETWEEN ANODE No.2 
AND ANY DEFLECTING ELECTRODE. . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

2500 max. 
1000 max. 

200 max. 
0 max. 
2 max. 

500 max. 

125 max. 
125 max. 

volts 

volts 

volts 
volts 
volts 

volts 

volts 
volts 

For any anode-No.a voltage fEba/ 6et>veen t000' and agoo volts 

Anode-No.l Voltage 17w to 3251, of Eb2 volts 
Max. Grid-No.l Voltage 

for Visual Cutoff 4.5% of Eb2 volts 
Anode-No.i Current for 
Any Operating Condition -15 to +10 microamp 

Deflection Factors: 
DJ1 8 DJ2   28 to 38.5 v do/in./kv of Eb2 
DJ3 8 DJq   23 to 31 v do/in,/kv of 

EbE 
Examples of Use of Design Ranges: 

For anode-No.a voltages o1 t000 a000 volts 

Anode-tio.l Voltage 170 - 32D 340 - 640 volts 
!tax. Grid-No.l Voltage 

for Visual Cutoff -45 -90 volt<_ 
Deflection Factors: 
DJ1 d DJ2   28 -38.5 56 - 77 volts do/in. 

DJ3 d DJ4   23-31 46-62 volts do/in. 

M•xi•tgi Circuit Values: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 
Resistance in Any Deflecting 

Electrode Circuit° 5.0 max. meyohms 

~ Recommended minimum value. 

° It is rec ommerWed that the deflecting-e leCtrOde-Ci«uit resistances 
Oe aDOr ox imate ly equal. 

• Anode xo.2 aM grid xo.2, wnien are connected toget her within LuOe, 
are re to rred to herein as anode xo.2. 

`✓' 

DEC. Z0, 1946 TUBE DEPARTMENT TENTATIVE DATA 
PADIO CORiOP~tiON OE AMERI U, hAAf ISON, NFW IF PSfY 
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5U P1 
OSCILLOGRAPH TUBE 

TYPICAL CIRCUIT 

O 
HIGH 

VOLTAGE 
AC 

SUPPLY 
O 

1690v 
DC 

R4

2400V 
D

I
{

C

120V R 6 
DC 

Rg C3 

O 
GRID MODULATION 

INPUT 

RI R2: 2.5 Megonms, 0.5 Watt 
R3: 6 Meg onms, 3 Watts 
Ru; 2-Meg onm potent iometer 
R5: 1 Me gohm, 0.5 Watt 
R6: 0.5-Megonm Potentiometer 
R7; 0.5-Megonm, 0.5 Matt 
i7a: NO[ less Loan 2000 OnmS per 

volt of positive signal 
R9: 5-Megohms, 0.5 Matt 

HEATER 
SUPPLY 

` ^ 4 

1~~3

C 

671 " IC ~/ 

RorroN VOLTAGE view INPUT 
TO 

DEFLECTING 
ELECTRODES 

92CM-6819 

R10 -RI1, R12 -R13: DOaI Poten-
tiometers, R10, R11, R32, R13: 

0.5 Meg ohm 
RIY R15 R16 R1 T; 2.2 Neg onms, 

0.5 Watt 
C1: 0.1 µf, 2500 Volts 
:2: 1 µf., 200 Volts 
C3: 0.0001 µf, 2500 Volts 
CY CS C6 L7: 0.1 µf., 600 Volts 

Tne l icense exte n0 ed to ine purc naser of [uDes appears in 
[ne license Not ice acC om pa ny inq them. Informat ion contain-
ed herein ~s furnished wit pout assuming any oDl igat ions. 

DEC. 20, 194( TUBE DEPARTMENT 
RADiO COtfORATiON OF AMERICA. NARR ISON, NFW 1fRSEY 

CE-6S 19 



JQ\h 
5UP1 

OSCILLOGRAPH TUBE 

9 3/8' 

MAX. 

SCREEN 
RADIUS 
Z 

I/4„MIN. 

SMALL-SHELL 
DUODECAL 

12 -PIN BASE 
(NOTE 1~~= 

14 3/4" 

t Sig 

E OF BULB MILL NOT DEVIATE MORE TXAN 2D IN ANY DIRECTION FROM 

ixE PERPENDICULAR ERECTED AT 7NE CE LATER OF BOTTOM OF THE BASE. 

MOTE 1: THIS BASE MAY BE SUPERSEDED BY AN AIiERMATE BASE 

WMICN WILL FI7 THE SAME SOCKET RUT WXICM MILL NAVE A FLARED 

S NE LL INDICATED RY THE DASHED LINES AND DIMENSIONED APPR O%I-

MA TE LY AS FOLLOWS: 

A=1. RS' MAX. , 8-0.500', C=0.200• MIX., D~0. 925•. 

92C M-6763 

fir' 

DEC. 20, 1946 TUBE DEPARTMENT 
RADIO COtpRATION O! AME RI U. MARRISOH, NEW IF ISEY 

CE-6763 
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5UP1 

AVERAGE CHARACTERISTICS 

  E f = 6.3 VOLTS 
  ANODE—NCI VOLTS ADJUSTED  

FOR FOCUS  

1000 1500 2000 
ANODE—N~ 2 VOLTS 

2500 

NOV. 7, 1946 TUBE DEPARTMENT 
uow coeroe~noH oe ~reuu. Hnxeiwrr, Hew Reeser 

92CM-6808 



4.0 

3.5 

SUPI 

CHARACTERISTICS 
—. E f = 6.3 VOLTS 
— ANODE-N°I VOLTS ADJUSTED 
—_ FOR FOCUS 
--GRID-N41 VOLTS=O 
—_ --TYPICAL FLUORESCENT-

SCREEN CURRENT 
—' (SEE TEXT) ` 
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OG T. 21, 1949 TUBE DEPARTMENT 
tADlO CORPOGTION Of AMER~<A, HARRISON, NEW IFRSEY 

92GM-8811R1 



5UP1 

AVERAGE CHARACTERISTICS 

E{=6.3 VOLTS 
ANODE-N~IVOLTS ADJUSTED FOR FOCUS 
ANODE-Ns2 VOLTS=2000 
- ANODE-N42 CURRENT 
---FLUORESCENT-SCREEN CURRENT (SEE TEXT) 

 u 

:~p ~w  ~~~~~~N~~ 

 CL::~ C:::=:~.~:::::::::::~ :: C ~~ 'T. =5.7....  
.IBC ...............:,............. 

 ~tt~~tl~~p~Y~~~1~ IS 

iA~i~~~~~~~~~~w.•~NV~~ii~~ ~ii 

-60 -40 -20 
GRID-N-' I VOLTS 

0 

N OV. I I, 1946 TUBE DEPARTMENT 
MD~O CORPORATION OF AMERICA, NARRISON, NFW 1Fl5fY 

92CM-6E10 





5UP7 
Oscillograph Tube 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 
For Extremely Low-Speed Recurrent, or Medium-Speed 

Non-Recurrent Image Displays 

The 5UP7 is the same as the 5UP1 except for the following it 

GENERAL 

,~.~ Phosphor (For curves, see front of this section)   P7 
Fluorescence  White 
Phosphorescence Yellowish-Green 

Persistencea~h  Very-Long 

5UP11 
Oscillograph Tube 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 
For Photographic Recording and Visual Observations 

The SUP11 is the same as the 5UP1 except for the following it 

GENERAL 

Phosphor (For curves, see front of this section)   PI I 
Fluorc-sc~-r.=  Actinic-Blue 
Phosphoreu en~e  Actinic-Blue 

Persistence8+b   Medium-Short 

5UP31 
Oscillograph Tube 

~~ 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 
For Low- or Medium-Speed Non-Recurring Image Displays 

The 5UP 31 is the same as the 5UP1 except for the following items: 

GENERAL 
Phosphor (For curves see type 7VP31)   P31 

Fluor-~   Green 
Green Phospho~ ~- 

Pers~ r-terve~  Medium-Shortc (Approx. 38 µsec) 

a Pe of able hri ghtness can be o6cained wi ch an anode-No.2 
.olcage eof yes lou~as 1500 volv~. 

b 
Time foc ini ciel bri gh mess co decay io 10% poin ~.. 

~ Pho spho ~esc en ce may have ause[ul bri gh cn ess [or o ~ emin~ce ~~~der con-
ditions of edequ ace exci cation and low-ambient it lu minacion. 

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

DADA 
4-E5 





5WP11 
TRANSCRIBER KINESCOPE 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6 3 
Current  0 6 

ac or do volts 
amp 

Direct Interelectrode Capacitances: 
Grid No.l to All Other Electrodes. 7.5 Nµf 
Cathode to All Other Electrodes  5 ~f 

External Conductive Coating to Anode No.2 500 max. µlf 
100 min. µNf 

Phosphor (For Curves,see front of this Section)  Pil 
Fluorescence   Blue 
Persistence  Short 

Focusing. Method 
Deflection Method 
Deflection Angle (Approx.)  
Overall Length  
Greatest Diameter of Bulb 
Minimum Useful Screen Diameter 

El ect rostat i c 
Magnetic 

~o 

11-7/16".t 3/8" 
5" t 1/8" 

4-1/4" 
Raster Slze (Approx  )  2-1/2" x 3-3/B" 
Mounting Position  Any 
Cap  Recessed Small Cavity 
Base 

Basing Designation for BOTTOM VIEW 
O O Pin 1 -Heater 

Pin 2 -Grid No.l 
Pin 6 - Anode No. l 
Pin 7 -Internal Con.-

- Do Not Use 

Small-Shell Duodecal 7-Pin 
12C 

Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 
Cap - Anode No.2 

Maximum Ratings, Design-Center Values: 

ANODE-No.2 VOLTAGE   27000 max. volts 
ANODE-No.1 VOLTAGE   6000 max'. volts 
GRID-No.2 VOLTAGE  3~ max. volts 
GRID-No.l VOLTAGE: 

Negative bias value  150 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds. 410 max. volts 

- After equipment warm-up period 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Typical Operation: 

Anode-No.2 Voltage'  27000 volts 

See nett Dag e. 

FEB. 1, 1949 
TUBE DEPARTMENT 

TENTATIVE DATA 1 
RA D!O COARORAT!ON OF AMERICA, HARR!SON, NEW 1EKEY 

J 



SWPI I 
TRANSCRIBER KINESCOPE 

Anode-No.l Voltage Range for 
Anode-No.2 Current of 20 camp  4200 to 5400 volts. 

Grid-No.2 Voltage"  Z00 volts 
Grid-No.l Voltage for Visual. Cutoff -42 to -98 volts 
Anode-No.2 Current   20~ µamp 
Max. Anode-No.i Current  25 camp 
Grid-No.2 Current Range  -15 to +15 µamp 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent regu-
lation of the power supply permits the instantaneous short-
circuit current to exceed 1 ampere, the effective resistance 
in circuit between indicated electrode and the output capacitor 
should be as follows: 

Grid-No.1-Circuit Resistance   180 min, ohms 
Grid-No.2-Circuit Resistance   390 min. ohms 
Anode-No.l-Circuit Resistance  6800 min. ohms 
Anode-No.2-Circuit Resistance  30000 min. ohms 

The resistors used should be capable of withstanding the volt-
ages involved. 

Components: 
Deflecting Yoke  RCA Type No. 201D11 
Ho r. Deflection Output Transformer: 

for use with aA57—G booster scanni ng to De 
and sap orate alga—voltage supply RCA Type No. 204T1 

For use wi to single alga-voltage iripler 
supply employing 9 iB3-G7/8015's. RCA Type No. 211T2 

Ver. Deflection Output Transformer RCA Type No. 204T2 

' Brilliance and de/initi on decrease with decreasing anode voltages. In 
general, anode-No.2 voltage should not De less Loan 15000 volts. 
Subject variation of t NOS when grid-No.t voltage cutoff is desired at 
-70 volts. 

OPERATING NOTES 

Soft x-rays are produced when the 5wPt l is operated with an 

anode-No.2 voltage above approximately 20000 volts. These rays 

can constitute a health hazard unless the LuDe is adequately 

shielded. Relatively simple shielding should prove adequate, 

but the need fOr this precaution should"be considered in equip—

ment design. 

Resolution of better then 700 l ines at the center of the re-

produced picture can be produced by the 5WP11. To uti l ize such 

resolution capabi l ity in the horizontal direction with the 

standard scanning rate of 525 l ines, it is necessary to use a 

video ampl ifier having aband-widt h~of at least 10 megacycles. 

FEB. 1, 1949 ~~~~~ TENTATIVE DATA 1 
G010 COtrONATIgI or AMF~IG, xaKlsfln, hew eKFY 
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SW PI I 
TRANSCRIBER KINESCOPE 

The screen of the 5Wp1 1 has highly actinic blue radiation, and 

is particularly effective for photography. The presistence of 

the radiation is sufficiently short to prevent "carry over" 

from one frame to the next. The persistence is dependent to 

some extent on the current density in the focused spot, and 

decreases with current density. 

Operation of the 5WP1 1 results in gradual browning of the face. 

The rate of browning increases markedly with increase in anode-

No.2 voltage, is proportional to beam current, and is inversely 
proportional to the scanned area. The browning is most notice-
able during initial operation; thereafter, a gradual increase 
in the amount of browning wi l l be observed during the l ife of 

the tube. 

OUTLINE DIMENSIONS for the 5WP11 are the same 
as those for the 5WP15 

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 2 
RA010 CORPORATION OF AMERICA, HARRISON, NEW IE RSEY 



5W P1 I 

AVERAGE CHARACTERISTICS 

Ep= 6.3 VOLTS 
ANODE-N'2 VOLTS=27000 
ANODE-N~ 1 VOLTS ADJUSTED TO GIVE FOCUS 
GRID-N' 2 VOLTS=200 
RASTER SIZE ~ 2 %z x 3 ~8 

1200 

1 100 

1000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

q 

10 20 30 40 50 60 70 
PEAK GRID-N$ I DRIVE FROM CUTOFF-VOLTS 

OCTOBER 28[1948 TUBE DEPARTMENT 92CM-7105 
RADIO <ORPORALION OF MAfAiU. MAR[iSpN. Nfw lf[SFv 
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5ZP16 
FLYING-SPOT CATHODE-RAY TUBE 

HIGR RESOLUTION CAPABILITY ALUMINIZED SCREEN 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Far aEse as scanner to high~iity flbink-spot video-signai generators 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6 t 10%  amp 

Direct Interelectrode Capacitances: 
Grid No.l to 'all other electrodes 
Cathode to all other electrodes 
External conductive neck coating to ultor 

Faceplate, Flat 
Phosphor (vor curves, see trout of this Section)  

8 µµf 
5 µµf 

500 max. µµf 
100 min. µµf 

Clear Glass 
Pi6 

Aluminized 
Fluorescence—

Visible radiation  Violet 
Invisible radiation  Near Ultraviolet 

Phosphorescence—
Persistence of visible radiation   Very Short 
Persistence of invisible radiation   Very Short 

Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angle (Approx.) 
Tube Dimensions: 

Overall length   14-3/8" t 3/8" 
Greatest diameter of bulb  5" t 1/8" 

Minimum Useful Screen Diameter   4-1l4" 
Weight (Approx.)   1-1/2 ibs 
Operating Position  Any 
Cap  Recessed Small Cavity IJETEC No.Jl-21) 
Socket  ~ See Oberating Considerations 
Base  Small-Shell Duodecal 7-Pin IJETEC No.87~i) 

Basing Designation for BOTTOM VIEW  12C 

Pin 1 -Neater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.3 
Pin 7- Internal 

Connection—
Do Not Use 

Pin 10 -Grid No.2 
Pin 11-Cathode 

40° 

Pin 12 -Heater 
Cap-Ultor 

(Grid No.4, 
Collector) 

C -External 
Conductive 
Neck Coat-
ing 

Ma%IBNIIII RatingsR Design-Center Values: 

ULTOR VOLTAGE  27000 max. volts 
GRID-No.3 VOLTAGE  7000 max. volts 
GRID-No.2 VOLTAGE  350 maz. volts 

f Indicates a change. 

7~8 ELECTRON TUBE DIVISION 
RADIO CORWRA110N Of AMERICA, NAEIISON, NEW JERSEY 

DATA 1 



5ZP16 
FLYINGSPOT CATHODE-RAY TUBE 

GRID—No.1 VOLTAGE: 
Negative bias value  150 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm—up period not 
exceeding 15 seconds   410 max. volts 

After equipment warm—up period 150 max. volts 
Heater positive with respect to cathode. 150 max. volts 

Equipment Design Ranges: 

For any ultor voltage (Eogl between 20000` and z'7000 volts 

Grid—No.3 Voltage for focus 
with ultor current of 
25 la or less  20.5% to 26.5% of EC4 volts 

Grid—No.2 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design utilizes fixed 
grid—ND.l voltage  2 to 5 times Ec k volts 

Grid—No.1 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design util izes fixed 
grid—No.2 voltage  —20% to ~0% of Ec2 volts 

Grid—No.2 Current  —15 to +15 µa 

Examples of Use of Design Ranges: 

For uLtor voltage o} 20000 z~000 volts 

Grid—No.3 Voltage for focus 
with ultor current as 
indicated  4100 to 5300 5500 to 7100 volts 

Grid—No.2 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design utilizes fixed 
grid—No.l voltage of 
—70 volts  140 to 350 140 to 350 volts 

Grid—No.l Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design utilizes fixed 
grid~lo.2 voltage of 
200 volts  —40 to —100 —40 to —100 volts 

Ultor Current  25 15 µa 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance   1.5 max. megohms 

' Brill iance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 20,000 volts. 

+ Indicates a Change. 

7~8 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HAR BISON, NEW IE RSET 

DATA 1 
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5ZP 16 À6
FLYING-SPOT CATHODE-RAY TUBE 

OPERATING CONSIDERATIONS 

X—Ray Warning. X—ray radiation is produced at the face 
of the 52P16 when it is operated at its normal ultor voltage. 
These rays can constitute a health hazard unless the tube is 
ad equatelyshielded for X—ray radiation. Although relatively 
simple shielding should prove adequate, make sure that it 
provides the required protection against personal injury. 

The base gins of the 5ZP16 fit the Duod ecaf 12—contact 
socket. The socket contacts corresponding to the vacant pin 
positions (pin positions 3,4,5,8, and 91 should be removed 
in orderto provide the maximum insulation forthe high—voltage 
pins 6 and 7, The socket should be made of high—grade, arc—
resistant, insulating material and should preferably be de—
signed with baffles. 

Resolution of better than 1000 l ines at the center of the 
reproduced picture can be produced by the 5ZP16 when it is 
operated with 27,000 volts on the ultor. At lower ultor 
voltages, the resolution capabi l ity decreases. To obtain 
high resolution in the horizontal direction, it is neces—
sary to use a video ampl ifier having a bandwidth of about 
20 megacycles. 

The ultraviolet output of the 5ZP16 is a l inear function 
of the ult or current. For any particular value of ultor 
current, the ultraviolet output is approximately 50 per cent 
higher when the 5ZP16 is operated with 27,000 volts on the 
u ltor than when operated with 20,000 volts. 

Underscanning over a protracted period should be avoided 
because an underscanned area of the screen wi l l be burned and 
thus give diminished radiation when the raster is again scanned 
to ful l size and be sl ightly noticeable in the reproduced 
picture. Furthermore, it is inadvisable to permit a modulated 
stationary pattern to remain more than a few minutes on the 
face of the tube. If it remains fora longer time, the phosphor 
wi l l be burned unevenly over the pattern area. 

Never allo>uthe beam to remain stationary, even momentari ly, 
because the high peak energy in the beam wi l l seriously damage 
the screen. Provision should be made to prevent such a possi—
bi lity. Provision should also be made in equipment design to 
insure that the ultor voltage wi l l drop as fast as the scanning 
current when the equipment is turned off; or to bias grid No. l 
to beam—current cutoff when the equipment is turned off, 

f rnd i[at es a change. 

7-58 ELECTRON TUBE DIVISION 
Rg010 CORRORATION Of AMERICA, HAR RISON, NEW JERSEY 

DATA 2 



5ZP16 
FLYING-SPOT CATHODE-RAY TUBE 

BLOCK DIAGRAM OF FLYING-SPOT VIDEO-SIGNAL 
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES 

VERTICAL 8 HORIZONTAL 
SAWTOOTH GENERATORS 

8 
VERTICAL OUTPUT 

AMPLIFIER 

VERTICAL
SCANNING 

HORIZONTAL 
OUTPUT 

AMPLIFIER 

NORIZONTAL 

SCANNING 

HIGH 

HIGH-VOLTAGE 
POWER 
SUPPLY 

VOLTAGE 

~ULTOR 

MUITIPLIER-
PHOTOTUBE 

POWER SUPPLY 

TO  ___~ ~- -___ VIDEO AMPLIFIER 

GRID N41 ~~  ___ -'$~- WITH 

OBJECTIVE/* TYPE  
EQUALIZATION 

DEFLECTING- 
LENS / ~ 

IP21 
YOKE TYPE I 

5ZP16 
SLIDE 

SYNCHRONIZING 
SIGNAL 

GENERATOR 

MIXED 

 ~ CONDENSER LENSES 

BLANKING 
SIGNAL 

BLANKING 
AMPLIFIER 

TO LINE 
AMPLIFIER 

92CS-7597R2 

Devices and arrangements shown or described herein may 
use Patents of RCA or others. Information contained 
herein is furnished without responsibil ity by RC0. for 
its use and without prejudice to RCA's patent rights. 

7-58 ELECTRON TUBE DIVISION CE-7597R2 
RADIO CORPORATION Of AMERICA, MARPISON, NEW JERSEY 
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5ZP16 
FLYING-SPOT CATHODE-RAY TUBE 

's 

I 
4 5/g 

EXTERNAL 
TRANSPARENT 

INSULATING 
COATING 

5"": r8 

~— 41/q MIN. _ 
I SCREEN DIA. 

23 1/8 DIA.-

4 1/4

* 3/~ 

9 3/q EXTERNAL 
CONDUCTIVE 33

6 NECK
NC

(N TE 3) 

SEE NOTE 4 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JETEC N^JI-21 

-  +  (NOTE 1) 

REFERENCE 
LINE 

(NOTE 2) 
1220 
MAX. 

EFFECTIVE 
CENTER OF 
DEFLECTION 

1 ~iCi 3 I/16 

SMALL-SHELL 
DUODECAL 
7-PIN EVASE 

JETEC N~87-51 

I~Y3/e 

33/8

92CM-7574R2 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 

POSITION 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 

AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT 

THE TUBE AXIS) OF t 10° , THE ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION 3•

NOTE 2: WIiH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JETEC No.1 10 (SHOJJN AT FRONT OF THIS 
SECTION( AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 

IS DETERMINED BY INTERSECTION ON PLANE CC' OF THE GAUGE 

WITH THE GLASS FUNNEL. 

NOTE 3: EXTERNALCONDUCTIVENEOK COATING MUST BE GROUNDED. 

NOTE 4: ~ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

THE BOTTOM OF THE BASE. 

7-~ ELECTRON NBE DIVISION CE-7574R2 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 



5ZP16 
AVERAGE CHARACTERISTICS 
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E { = 6.3 VOLTS 
ULTOR VOLTS= 20000 
GRID-N~ 3 VOLTS ADJUSTED TO GIVE FOCUS. 
GRID-N~ 2 VOLTS=200 
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R^'1 
AVERAGE 

E f = 6.3 VOLTS 

ULTOR VOLTS= 27000 
GRID-N~ 3 VOLTS ADJUSTED TO GIVE FOGUS. " 
GRID-N~ 2 VOLTS = 200 

'~ 
S~ 
A~ 
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5ZP16 

CHARACTERISTICS 

-70 -60 -50 -40 -30 -20 
GRID-N' I VOLTS 
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ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARPISON, NFW JERSEY 
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7 BP7-A 
OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEf LECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0'.6   amp

Direct Intereiectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes  8  5 Nµf 
Grid No.2 to All Other Electrodes  7 f.µf 
Cathode to All Other Electrodes  5 fycf 

Phosphor (For Curves, see front of this Section) No.7 
Fluorescence   Blue 
Phosphorescence Greenish-Yellow 
Persistence of Phosphorescence   Long 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   530
Overall Length   13-1/4" t 3/8" 
Greatest Diameter of Bulb  7" t 1/8" 
Maximum Useful Screen Diameter   6" 
Mounting Position  Any. 
Cap  Recessed Small Ball 
Base 

Pin 1 -No 
Connection 

Pin 2 -Heater 
Pin 3 -Grid No.2 
Pin 4 -No 

Connection 
Pin 5-Grid No.l 

Long Medium-Shell Octal 8-Pin 
BOTTOM VIEW 

Pin 6 -No 
Connection 

Pi n 7 - Cathode 
Pin 8 -Heater 

Cap - Anode, 
Grid No.3 

Maximum Ratings, Design-Center Values: 

ANODE VOLTAGE   8000 max. volts 
GRID-No.2 VOLTAGE  700 max. volts 
GRID-No.l VOLTAGE: 
Negative bias value  125 max. volts 
Positive bias value°   0 max. volts 
Positive peak value  2 max. volts 

PEAK GRID-No.1 DRIVE FROM CUTOFF   65 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Typical Operation: 

Anode Voltage'  
Grid-No.2 Voltage 

- Grid-No.l Voltage Range° 
Focusing-Coil Current• 
Spot Position 

~, °, ~, °, ~, #: See next page 

4000 7000 
250 250 

-25 to -70 -25 to -70 
75 to 102 99 to 135 

;K - 

volts 
volts 
volts 

ma 

JUNE 15, 1948 NBEDEPARTMENT TENTATIVE DATA 
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OSCILLOGRAPH TUBE 

Maxiwum Circuit Values: 
Grid-No.l-Circuit Resistance   1.5 max. megohms 

Miniwuw Circuit Values: 
When the output capacitor of the power_ supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulation of the power supply permits the instantaneous short-
circuit current to exceed 1 ampere, the effective resistance 
in circuit between indicated electrode and the output capacitor 
should be as follows: 

Grid-No.l-Circuit Resistance   150 min. ohms 
Grid-No.2-Circuit Resistance   820 min. ohms 
'Anode-Circuit Resistance   9100 min. ohms 

The resistors used should be capable of withstanding the volt-
ages involved. 

Cowponents: 
RCA Focusing Coil   RCA Type No. 202D1 

~ Anode and grid Bo. 3. which are connected together within LUD e, are re-
ferred to herein as anode. 

~ AL Or near this rating the effective racist ante of the mode supply 
should De adequate to limit the anode input power to 6 watts. 

~ Brilliance and tle.f inition decrease with decreasing anode voltage. In 
general, the anode voltage should not De less to an u000 volts. 

~ For visual extinction of undeflec ted facu sed spot. 

• For JETEC Focusing Coil Bo. 106, or equivalent, with center l ine of gir 
gap approximately 2-3/r' from referencellne (see Outline Orawi ng), and 
total anode current of 200 microamperes. 

iF The center of the undeflect ed, unfoc used spot will fall within a circle 
paving 12 mm radius concentric with the center of the tube Iac e. 

~E/ 

`are 

~' 
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OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6   amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes  6 µµf 
Cathode to All Other Electrodes  5 µµf 

Phosphor (For Curves, see front of this Section) P7 
Fluorescence   Blue 
Phosphorescence  Greenish-Yellow 
Persistence  Long 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle (Aoprox.)   500
Overall Length   12-3/4" t 3/8" 
Greatest Diameter of Bulb  ~-3/16" t 1/8" 
Minimum Useful Screen Diameter   6" 
Mounting Position  AnY 

Cap  Recesseo Small Cavity 1JETEC No.Jl-21) 
Base   Smal l-Shell Duodecal 5-Pin (JETEC No.65-57) 

BOTTOM VIEW 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 10 -Grid No.2 

Pin 11-Cathode 
Pin 12 -Heater 
Cap - Grid No.3, 

Collector 

Mexilwuwl Ratings, Dasign-Center VaGues: 

Ultor• VOLTAGE   8000 max. volts 
GRID-No.2 VOLTAGE: 

Positive Value (DC or Peak AC)  
Negative Value (DC or Peak AC)  

GRID-No.l VOLTAGE: 
Negative bias value 

700 max. volts 
180 max. volts 

180 max. volts 
Positive bias value/   0 max. volts 
Positive peak value  2 max. volts 

PEAK GRID-No.l DRIVE FROM CUTOFF   65 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. volts 
Neater positive with respect to cathode. 125 max. volts 

~ In the 71*types, grid No.3 which has the ultor function, and collector 
are connected together within the LuDe and are conveniently referred 
to collectively as •ultor•. The •ultor• in a cathode—ray Cube is the 
electrode, or the el ec[rode in comDi nation witD ane or mo re additional 
electrodes connected within the tube to it, to which is applied the 
highest tic voltage for accelerating the electrons in the beam prior to 
its def }ection. 

~ At or near this rat ing, the effective re515t ante of the ultor supply 

should De adequate to l imit the ultor inD ut power to 6 watts. 

OCTOBER 1,1951 TUBE DEPARrMEM 
uolo carounou or gnu, lumsoH, wew ~tncr 
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OSCILLOGRAPH TUBE 

Typical Operation: 
Ultor Voltage*  4000 7000 volts 
Grid-No.2 Voltage   250 250 volts 
Grid-No.1 Voltage ° -27 to —63 —27 to -63 volts 
Grid—No.2 Current   —15 to +15 —15 to +15 Vamp 
Focusing—Coil Current 

(~C Approx.) " &4 t 15% 85 t 15% ma 
Spot Position   — #~( 

Maximum Circuit Values: 
Grid—No.l—Circuit Resistance 1  5 max. megohms 
~ Brilliance and definition decrease with decreasing allot voltage. In 

general, the altar voltage should not be less Loan Y000 volts. 

° For visual extinction of undeftected, focused spot. 

~~ For specimen focusing coil similar to JETEC Focusing Coil No. 1.09 po—
sitioned with airgap toward faceplate antl cent er l ine of air gap 2-3/M• 
tram Reference Llne (see Outl ine Drawing) and allot current of 200 
microamperes. 

The ce nter of the undefl acted, unfocused spot will fall within a circle 
having 12—mn radius concentric with the center of the tube face, 

y Indicates a change 

l 

OCTOBER 1,1951 
Tt18E DEPARTMENT 

lADNJ CO[IOGTION OF AMERIG. NAlRISON, NEW JEESEY 
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OSCILLOGRAPH TUBE 

SCREEN   7 ~jg" _ fig" ~ TUBE SUPPORT RADIUS 
3"MIN. — 

2 

~•"MA%~ 
"'! 15/16 
r 3i~ 

1 REFERENCE 
2 ~, •• LINE 

Z (NOTE 2) 
(NOTE 4) 

92CM-743gR3 

■. 

' '14 

,R 

4 ~ g
~ 4 ,. 

SEAL 
DIA. 

7 516 
MAx 

GRID N>z 3, COLLECTOR 
RECESSED SMALL 

CAVITY CAP (NOTE 1 ) 
JETEC NQ JI-21 12 3/4' 

~ .950 MAX. 

EFFECTIVE 
CENTER OE 
DEFLECTION 

Z 6 1 16 
1 16 = ~8 

t 3/I g"
SIAALL-SMELL 
DUOOECAL 

5-PIN BASE 
(NOTE 3) 

JETEC N>t 85-57 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT 

PIN POSITION No.3 MAY VARY FROM THE PLANE THROUGH 

THE TUBE AXIS AND BULB TERMINAL 8Y AN ANGULAR 

TOLER+INCE (MEASURED ABOUT THE TUBE AXIS( OF t 10°. 

BULB TERMINAL IS ON SAME SIDE AS VACANT PIN PO-

SITION No.3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

REFERENCE-LINE GAUGE (JETEC No. 1 121 1..500 + .003"-

.000" I. D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 

MOUNTED: IT SHOULD HAVE FLEXIBLE LEADS AND BE 

ALLOWED TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF 

BASE SHELL WILL FALL WITHIN CIRCLE CONCENTR IC.WITH 

BULB AXIS AND HAVING DIAMETER OF I-7/8". 

NOTE 4: LOCATION OF DEFLECTING YOKE MUST BE WITHIN 

THIS SPACE. 

OCTOBER 1,1951 TUBE DEPARTMENT 
lA1110 CORpGTION OF AMFIIU, IU[lISON, NEW 1EISEY 
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AVERAGE GRID —DRIVE CHARACTERISTICS 
;ter  

Ef =6.3 VOLTS 
U LTOR VOLTS = 7000 
GRID NCI BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

SCANNING AREA: 12 X 12 GM 
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7NP4 
Projection Kinescopes 

FORCED-AIR COOLED MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS 20 FT. x 15 FT. PROJECTED PICTURES 

For Black-and-White Projection Systems in Theater and Closed-

Circutit Television Applications 

ELECTRICAL 

Heater, for Unipotential Cathode 
Voltage (AC or DC) 6  6 ± 5~ V 
Current  0.62 A 

Focusing Method  Electrostatic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   35°
Direct Interelectrode Capacitances (Approx.) 
Grid No.1 to all other electrodes  12 pF 
Cathode to al l other electrodes  6 pF 

OPTICAL 

Faceplate Spherical, Non-Browning Glass 
Quality Rectangle of Faceplate 
(See Dimensional Outl ine)   5 x 3-3/4 in 
Refractive Index of Faceplate 1 469
Projection-Throw Distance for 
20 ft x 15 ft Picture   60 feet 
Phosphor  Aluminized P4-Silicate-Sulfide Type 

Luminescence   White 
Persistence  Medium 

MECHANICAL 

Air Flow to Face   40 cfm 
The specified air flow should be delivered perpendicularly 
from a nozzle having a diameter of about 2 irzches onto the 
face of the tube while it is in operation. See REFLECTIVE 
OPTICAL SYSTEM. In a typical system with air filter, the 
total system static pre ssure is approximately 0.25 inch of 
w ¢te r. The cooling air must not contain water, dust, or other 
foreign matter. The air-cooling system should be electrically 
interconnected with the anode power supp ly to prevent operation 
of the tube without cooling. 

Cooling of the tube by a tangential flow of airacross its 

face is not recommended because the temperature gradient 
produced across the face may result in immediate or de layed 
crackirzg of the face. 

Operating Position   Any 
Tube Dimensions 

Overal l Length   19-I/2 ± 5/8 in 
Greatest Diameter of Bulb 
(Excluding side cap or cable)   7 ± 3/I6 in 

Cap   Medium (JEDEC No.CI-5) 
Base• Plastic Filled, Small-Shell Diheptal 14-Pin, 

(JEDEC No.Bl4-15) 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater 
Pin 2 -Cathode He Nc ~4 ANODE Pin 3 -Grid No.1 
Pin 4 -Grid No.2 r~cQ~,Q s 
Pin 5 -No Connection NCEi~~~~Hc 
Pin 6 -No Connection 
Pin 7 -No Connection opQ~~ntc 
Pin 8 -No Connection 
Pin 9 -Grid No.3 cl~~~~/~~ 
Pin 10 -No Connection 
Pin 11 -No Connection 
Pin 12 -No Connection 
Pin 13 -Internal Connection—

Do Not Use 
Pin 14 -Heater 

Cap -Anode (Grid No.4, Collector) 

Note: Socket contacts for Pins No. S, 6, 7, 8, 10, 11, 12, and 
13 should be removed sothat maximum insulation is provided for 
Pin No.9. 

K 
H H 
14N 

IC 

CATHODE-DRIVEa SERVICE 

Absolute-Maximum Ratings 

Anode-to-Grid-No. l Voltageb  80000 V 
Grid-No.3-to-Grid-No. l Voltage   20000 V 
Grid-No.2-to-Grid-No. l Voltage   1300 V 
Cathode-to-Grid-No. l Voltage 

Positive bias value  250 V 
Negative bias value  0 V 
Peak negative value  2 V 

Average Anode Currentb   2 mA 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period not 
exceeding 15 seconds  410 V 
After equipment warm-up period   150 V 

Heater positive with respect to cathode  150 V 

Equipment Design Ranges 
With any anode-to-grid-No.1 voltage (Ec4g1~ betmeea 

70000c and 80000 volts and grid-No.2-to-grid-No.l voltage 
(Ec2g1) 6etmeen 400 and 850 volts 

Grid-No.3-to-Grid-No. l 
Voltage for Focus   20% to 22.6% of Ecqgl V 

Grid-No.2-to-Grid-No. l Voltage 
for Visual Extinction of Focused 
Raster when Circuit Design 
Util izes Fixed Cathode-to-Grid-
No. l Voltage (Ekgl)   2.58 to 3.87 times Ekgl V 

plus Ekgl voltage 
Cathode-to-Grid-No. l Video Drive 
from Raster Cutoff (Black Level) 
to White-Level Value  Same values as fixed cathode-

to-grid-No. l voltage except video 
drive is a negative voltage 

In dicac es a ch an ee 

~/ 

V 

a_,. 

`~ 

..~ 
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Grid-No.3 Current See footnoted
Grid-No.2 Current  -15 to +15 µA 

/'1 Examples of Use of Design Ranges 

For anode-to-grid-No.1 voltage of 75000 V 

Grid-No.3-to-Grid-No. l 
Voltage for Focus   15000 to 17000 V 

Grid-No.2-to-Grid-No. l Voltage for 
Visual Extinction of Focused Raster 
when Circuit Design Util izes Fixed 
Cathode-to-Grid-No. l Voltage (Ekgl) 
of 125 V  447 to 609 V 
Cathode-to-Grid-No. l Video Drive from 
Raster Cutoff (Black Level) to White 
Level Value   -125 V 

Maximum Circuit Value 

Grid No. l Circuit Resistance   1.5 megohms 

GRID-DRIVEe SERVICE 

Absolute-Maximum Ratings 

Anode-to-Cathode Voltageb  80000 V 
Grid-No.3-to-Cathode Voltage   20000 V 
Orid-No.2-to-Cathode Voltage   1050 V~ 
Grid-No.l-to-Cathode Voltage 

Negative bias value  250 V 
Positive bias value  0 V 
Peak positive value  2 V 

Average Anode Currentb   2 mA 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period not 
exceeding 15 seconds  410 V 
After equipment warm-up period   150 V 

Heater positive with respect to cathode. 150 V 

Equipment Design Ranges 
With any anode voltage (Ec4k) hetween 70000 and 80000 

volts and grid-No.2 vo Ltage (Ec2k) between 400 and 600 volts 
Grid-No.3 Voltage far Focus. 20% to 22.6q of Ec4k V
Grid-No.2 Voltage for Visual 
Extinction of Focused Raster 
when Circuit Design Uti l izes 
Fixed Grid-No. l Voltage (Eclk)' 2.58 to 3.87 times Eclk V

Grid-No. l Video Drive from 
!'~ Raster Cutoff (Black Level) to 

White-Level Value  Same value as fixed grid-No. l 
voltage except video drive is 

a positive voltage 
Grid-No.3 Current See footnoted — 
Grid-No.2 Current  -15 to +15 µA 

~— Indi caces a change.. 

®., RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Examples of Use of Design Ranges 

For anode voltage 15000 C 

Grid-No.3 Voltage for Focus  15000 to 17000 V 
Grid-No.2 Voltage for Visual 
Extinction of Focused Raster when 
Circuit Design Utilizes Fixed 
Grid-No. l Voltage (Eclk) of 
-155 V  400 to 600 V 

Cathode-to-Grid-No. l Video Drive from 
Raster Cutoff (Black Level) to White-
Level Value   155 V 

Maximum Circuit Value 

Grid-No. l Circuit Resistance   1.5 megohms 

a C chode drive is the operating condition in which the video signal vas es 
[he cathode potenci 1 

it The product of anode-co-grid-No.l olcag e, node-co-cechode voltage, 
end a erase anode enc should be limicedreo 160 watts. 

a Br'lli and definition decrease wi ch decreasing node-to-grid-N .1 
olca gen node-co-cathode voltage. In gen al, the node-co-grid-No.l 
o lta ge ors the anode-to-cechode voltage should not be less ch an 70000 
volts. 

d Cri d-No.3 current will be pp xim ately IO% co 5%, or les of anode 
enc. However, a grid-No.3al eak age current of up to 15 µA mays be presen c. 

e Grid drive rs the operating con di ci on in which the video signal vary es 
the grid-No.l pocenci al. 

GENERAL CONSIDERATIONS 

The high voltages at which this type is operated may be very 
dangerous. Great care should betaken in the design of apparatus 

to prevent the operator from coming in contact with the high 

voltages. Precautions include the enclosing of high-potential 
terminals and the use of interlocking switches to break the 
primary circuit of the power supply when access to the equip-
ment is requ red. 

In the use of this tube, it should always be remembered 
that high voltages may appear at normally low-potential points 
in the circuit because of capacitor breakdown or incorrect 
circuit connections, end that the tube surface maintains a 
static charge for some time after the power has been turned 
off. Therefore, before any part of the circuit or the cube 
is touched, the power-supply switch should be turned off, 

both terminals of high-voltage capacitors should be grounded, 
and the terminals of the high-voltage power supply should be 

grounded. After these steps have been taken and before touching 
the tube, discharge the anode terminal, the surface of the 
faceplate, and the coated surface of the cone by use of asuita-
ble wand which is connected Co ground. It is to be noted that 
the entire surface of the cone and of the faceplate will not 
be discharged by touching the wand to a single point on either 
surface, because the surfaces have high resistance. Therefore, 
to discharge each surface, it will be necessary to sweep over 
the entire surface with the wand. 

The fluorescent screen, utilizing phosphor No.4 of the 
silicate-sulfide type, is aluminized. The white fluorescence 
of the screen hasa color temperature of approximately 6300° K. 

onra z RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



7NP4 
The spectral energy emission characteristic is shown in 
Spectral-Energy Emission Characteristic of Phosphor No.4. 
The persistence of the phosphorescence is suc h that its 
brightness does not exceed 7 per cent of the peak value in 

33 milliseconds afCer excitation is removed. 

Darkening of face occurs during normal operation of the 
tubes with resulting decrease in the light transmitted by 

the face. The rate of darkening increases rapidly with 

increase in ano de voltage, is proportional to the beam current, 
and is inversely proportional to the scanned area. The 

darkening develops rapt dly~du ring initial operation; there-
after, a gradual increase in the amount of darkening will be 
observed during the life of the tube. 

The anode connection is made to the medium cap on the side 
of the bulb-. The anode connector should have aball-type corona 
shield with a diameter of about 1-1/2 inches in order to 
prevent corona. 

OPERATING HINTS 

1. Never apply power input to the screen suddenly because 

immediate or delayed cracking of the face may result. Always 

increase or decrease the anode current gradually. 

2. Never exceed the rated maximum anode current of 2 milli-
amperes. 

3. Never overscan the screen because the beam will strike the 
neck and liberate occluded gas which may cause internal 

arcing. 

4. Never fail to operate this tube in its equipment at 

intervals of about 2months to keep the tube in condition. 

For X—radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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SCHEMATIC DIAGRAM OF CIRCUIT SNOWING PROTECTIVE ELEMENTS 
EMPLOYED TO PREVENT TUBE DAMAGE 

TYPE 7NP4, 
7WP4 OR 
4486 

TO GRID-No. I 
SUPPLY 

TO CATHODE 
SUPPLY 

AC SUPPLY 

92LS-1223R2 

TO ANODE SUPPLY, 
O.SM11 +75 KV 
60 KV 

0.1 M11 TO GRID-N0.3 (FOCUS 
40KV ELECTRODE)SUPPLY 

(LOW IMPEDANCE RELA-

HERMETICALLY TIVE TO THE O.IMl1 

SEALED 20KV 
RESISTOR) 

SPARK GAP 
APPROX.,+20 KV 

TO GRID-N0. 2 SUPPLY 
(LOW IMPEDANCE RELA-
TIVE TO THE 0.01 MIL 

0 lµ F 
Mn 

RESISTOR), ~ 600 V 
IKV /'~ 

IKV 

TO LOW IMPEDANCE SOURCE EQUAL 
TO AVERAGE VOLTAGE APPLIED TO 
CATHODE. 

SCHEMATIC DIAGRAM SHOWING PRINCIPLES OF CATHODE DRIVE AS 
WELL AS METHOD FOR AUTOMATICALLY PROTECTING THE TUBE 

AGAINST OVERDRIVE AND SCANNING FAILURE 

VIDEO 
OUTPUT 
TUBE 

ALSO SUPPLY FOR 
SCANNING CIRCUITS 

ELECTRONIC 
SWITCH 

TYPE 7NP4,7WP4, 
OR 4486 

. 1~5 v.  ~1L 
+ 50 V. A..4J VMS. 

+ 659 V. 

+497 V. 

+ 100 V. 

+ 50 V. 

9205-7517R3 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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DIMENSIONAL OUTLINE 

I 
9 516 

~ 316 

QUALITY 
RECTANGLE 

(NOTE I) 

I.- 3/4 MAX. 

2s/4

15.315 —► - ANODE 
MEDIUM CAP 

LR. \ I / ~ JEDEC NCI -5 
(NOTE 2) o (NOTE 4) 

~/ A 

REFERENCE 
213

/16

LINE (NOTE 8) 
(NOTE 5) 5 4 L—

t~B 

EXTERNAL 
CONDUCTIVE 

COATING 
(NOTE 6) 

EXTERNAL 
TRANSPARENT 

INSULATING 
COATING 

1 3.E 

191/2 a 
5/8 

2 t 16 DIA. 

BASE 
JEDEC GROUP 5, 

N B14-45 (NOTE 7) 

DIMENSIONS IN INCHES 

92CM-7476R2 

See Notes oo next page. 

Q RADIO CORPORATION OF AMERICA 
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N o4e 1: When v wed from the face of the tube, the minor a 
of the 6 x 3-3/4 inch quality rectangle is located 46° ± 10°
in a counter-clockwise direction from a plane through the 
anode terminal and the tube axis. 

Note 2: Inside surface of faceplate within the quality rec-
tangle may vary ± 0.006" from the spherical surface having a 

15.315 inch radius, 

Note 3: Inside surface of faceplate within the quality rec-

tangle may vary ± 0.006 inch from the spherical surface having 
a 20.3 inch radius (Type 7N'P4 only). 

Note 4: The plane through Base Pin No.9 and the tube axis may 
vary from the plane through the anode terminal and the tube 
axis by an angular tolerance (measured about the tube axis) 
of ± 10°. The anode terminal is on same side as Pin No.9. 

Note 5: Reference line is determined by position where gauge 
2.100 ± 0.001 inch I. D, and 3 inches long will rest on bulb 
cone. 

Note 6: External conductive coating must be grounded. 

Note 7: Socket for this base should not be rigidly mounted, 

it should have flexible leads and be allowed to move freely. 
Socket contacts for Pins S, 6, 7, S, 10, 11, 12, and 13 should 

be removed in order to provide maximum insulation for Pin No.9. 

Note 8: Effective deflecting field must be within this space. 

REFLECTIVE OPTICAL SYSTEM 

Arrangement of Typical Optical System and Air-Cooling System 

for Theater-Television Projector Using Reflective Optical 

Principles and 7NP7 
CORRECTING LENS 
8 X—RAY~SHIELO 

DI 

SPHERICAL 
M IRROR 

FACEPLATE OF 
~7"DIA, PROJECTION 

KINESCOPE 

BLOWER 
7'DIA, 

O 

~ DEFLECTING 

~~~D2 

92CS-7518R2 t

YORE 

D3

Dq a 

DS

WOR KING 
DIA. 

3~• 

DIMENSIONS (APPROX.) 

VIEWING 
SCREEN 
20~ X I5~ 

p6 .~—_' 

Dl 26 inch Diameter D4 15 inches 
D2 30 inch Radius D6 21.5 inches 
D3 30 inches D6 60 feet 

DATA a RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



7NP4 

Spectral-Energy Emission Characteristic 
of Phosphor No.6 
SILICATE—SULFIDE TYPE 

COLOR 
I.C.I COORDINATES 
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7NP4 

Typical Luminance Characteristic 
ANODE VOLTAGE •80,000 VOLTS 
GRID-N0.3 VOLTAGE ADJUSTED FOR FOCUS AT I.S MILLIAMPERES ANODE LURRENZ 
RASTER SIZE: S'X 3 3M' 
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7NP4 
Typical Drive Characteristics 

GRID—DRIVE SERVICE 
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ANODE-TO-CATHODE VOLTAGE•90,000 VOLTS 
GRID-N0.3-TO-CATHODE VOLTAGE ADJUSTED FOR 
FOCUS AT I,S MILLIAMPERES ANODE CURRENT. 

GRID—N0.2 —TO-CATHODE VOLTAGE ADJUSTED 
FOR SPOT CUTOFF AT INDICATED GRID-N0.1 
VOLTAGE. 

•• 2ER0 BIAS POINT 

~:zn~ue •~~M.:.ca~:: 
~~•a:l„mmr. 

4 6 B 2 4 6 6 2 4 6 8 
IO 100 1000 

VIDEO SIGNAL FROM SPOT CUTOFF-VOLTS 

92LM-1564 
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7NP4 

Typical Drive Characteristics 
CATHODE—DRIVE SERVICE 
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ANODE-TO-GRID-NO.I VOLTAGE=80,000 VOLTS 
GRID-N0.3-TO-GRID-NO.I VOLTAGE ADJUSTED 

FOR FOCUS AT I.5 MILLIAMPERES ANODE 
CURRENT. 

GRID-N0.2-TO-GRID-NO.I VOLTAGE ADJUSTED 
FOR SPOT CUTOFF AT INDICATED CATHODE-
TO-GRID-NO.I VOLTAGE. 
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7TP4 
MONITOR KINESCOPE 

.~. METAL—BACKED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage  6 3 ac or do volts 
Current  0 6  amP 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes 6 µµf 
Cathode to All Other Electrodes   5 µµf 

Faceplate   Clear Glass 
Phosphor, Metal-Backed°   P4—Sulfide Type 

Fluorescence and Phosphorescence  White 
Persistence of Phosphorescence  Short 

Focusing Method•   Electrostatic 
Deflection Method   Magnetic 

~o Deflection Angle (Approx  )
Overall Length  13-1/8" t 3/8" 
Greatest Diameter of Eulb   7-3116" t 1/8" 
Minumum Useful Screen Diameter  6" 
Picture Si Ze (Within minimurr~usef ul-screen area) ry-3/$" x 4" 

Cap   Recessed Small Cavity (JETEC No. J1-21) 
Base  Small-Shell Duodecal 6-Pin (JETEC No. 66-63) 

BOTTOM VIEW 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 6 - Grid No.3 
Pin 10 - Grid No.2 
Pin 11 - Cathode 

Pin 12 - Heater 
Cap - Grid No.4, 

Collector 
(Ultor.) 

Maximum Ratings, Design-Center Values: 

ULTOR' VOLTAGE  12000 max. volts 
GRID-No.3 VOLTAGE   2000 max. volts 
GRID-No.2 VOLTAGE   410 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value   125 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

For curves, see front of this Section. 

~ In Lhe 7TP4, grid N0.4 which has the Ult Or fODttlOn, and COl7eCtOf arc 
connected together within the tube antl are conveniently referred to 
Collectively as •ultor•. The "ultor• in a Cathode—ray tube is the 
electrode, or the electrode in combination with one or more additional 
electrodes connected within the tube to it, LO which is applied the 
highest dC voltage }or accelerating the electrons in the beam Or for 
to its deflection. 

FEB. 1, 1952 
TUBE DEPARTMENT TENTATIVE DATA 

RADIO CORRORATION OF AMERICA, HARRISON, NEW JERSEY 



~~ 7TP4 
MONITOR KINESCOPE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds 410 max. volts 

After equipment warm-up period. 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

For any ultor voltage lEul between 20000` and 2zo oo volts 
and grid—No.2 voltage (EL 21 between 25o and q2o volts 

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 µamp. 11.6% to 15.8% of Eu volts 

Grid-No.l Voltage for Visual 
Extinction of Undeflected 
Focused Spot  11% to 25.7% of Ec2 volts 

Grid-No.3 Current "  See Curves 
Grid-No.2 Current  -15 to +15 ramp 

Field Strength of Adjustable 
Centering Magnet  0 to 8 gausses 

Examales of Use of Design Ranges: 
For ultor voltage o} 20000 volts 

and grid—No.z voltage o} zoo volts 

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 µamp 1160 to 1580 volts 

Grid-No.l Voltage for Visual 
Extinction of Undeflected 
Focused Spot   -22 to -52 volts 

Maxilxum Circuit Yalues: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

* Brill iance and tletinit ion decrease with decreasing ultor voltage. In 
y Yg eneral, the allot voltage mould not De less than 10000 volts. 
Grid—Mo.3 Current Increases as tfte allot voltage is tlec reasea. 

FEU. 1, 1952 
TUBE DEPARTMENT 

TENTATIVE DATA 
[MIO CO[RO[~TION OE ~tMERIU, NARRISON, HEW IERSET 



L 
515/16 
: 3 i8 

3q MAX. 

7TP4 

MONITOR KINESCOPE 

REFERENCE 
LINE 

(NOTE 2) 

8~~ MIN. USEFUL 
SCREEN DIA. 

7 3/18 •• 
t 3/18/ 

1 
92CM - 7891 

-'YB R.~ 

1~~ FOR 
TUBE SUPPORT 

4 3~8 
_,,. 

SEAL 
DIA. 

_7 S18 
MAX. 

~~ 
A 
A 

GRID Ns4, COLLECTOR 
RECESSED SMALL 

CAVITY CAP 
JETEC Ns JI-21 

(NOTE t) 

~`~ 950 MAX. 13 /8~ 

! 3/B 
1 7i~ i il6 

SMALL-SHELL 
DUODECAL 

8 -PIN BASE 
JETEC Ns BB-63 

(NOTE 3) 

MOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TERMI-
NAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS 
OF t 10°. BULB TERMINAL IS ON SAME SIDE AS PIN No.6. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-LINE GAUGE (JETEC No. 1 121 1.500" + O.00i" 
- 0.000" I.D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WI IL FALL 
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DIA-
METER OF i-7/B". 

FEB. 1, 1952 TUBE DEPARTMENT 
IADIO COtWfAT10H Ot AMf[ICA, NAltI30N, NFW /Ft3EY 

CE-7691 



7TP4 

AVERAGE GRID—DRIVE CHARACTERISTICS 
i 4 I! I I I I I

_ Ef = 6.3 VOLTS 

_ ULTOR GRID-N~ 4 AND 
COLLECTOR VOLTS = 10000 

-~ GRID-NQ 3 VOLTS ADJUSTED TO GIVE FOCUS 
—_ AT AVERAGE RASTER BRIGHTNESS 

.- GRID N~ I BIASED TO CUTOFF OF 
UNDEFLEGTED FOCUSED SPOT 

— RASTER SIZE = 5 3/B % 4" 
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7TP4 

AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef =6.3 VOLTS 
ULTOR GRID-N$ 4 AND 

COLLECTOR VOLTS=10000 
GRID-N$ 3 VOLTS ADJUSTED TO GIVE FOCUS  

AT AVERAGE RASTER BRIGNTNE SS 
GRID NQ. I 81ASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT 
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7VP1 
.-_ OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage   6.3 
Current   0.6 

Direct Interelectrode Capacitances (Approx.): 
Grid No.i to All Other Electrodes  
DJ1 to DJ2  
DJ3 to DJq  
DJ1 to All Other 
DJ2 to All Other 
DJ3 to All Other 
DJq to All Other 

Faceplate  

ac or do volts 
amp 

6 µµf 
3 w~f 
2 µµf 

Electrodes   9 µµf 
Electrodes   9 µµf 
Electrodes   7 µµf 
Electrodes   7 µµf 

Clear Glass 
Phosphor (for Curves, see front of this Section) P1 
Fluorescence and Phosphorescence   Green 
Persistence of Phosphorescence   Medium 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Overall Length   14-1/2" t 3/8" 
Greatest Diameter of Bulb   7".t 1/8" 
Minimum Useful Screen Diameter   6" 
Mounting Position   Any 
Bulb   J56H 
Base Medium—Shell Diheptal 12—Pin (JETEC No.612-37) 

BOTTOM VIEW 
Pin 1 —Heater 
Pin 2 —Cathode 
Pin 3 —Grid No.l 
Pin 4 —No 

Connection 
Pin 5 —Grid No.3 
Pin 7 —Deflecting 

Electrode 
DJ3 

Pin 8 —Deflecting 
Electrode 
DJq 

Pin 9—Ultor• 
(Grid No.2, 
Grid No.4, 
Collector) 

Pin 10 — Deflecting 
Elect. DJ2 

Pin 11 —Deflecting 
Elect. D.11 

Pin 12 —Internal 
Connection—
Do Not Use 

Pin 14 —Heater 

DJ= and DJ~ are ncarer the screen 
DJ? and DJq are ncarer the base 

With DJ1 positive with respect to DJ2, the spot is de—
flected toward pin 5. With D.13 positive with respect to 
DJq, the spot is deflected toward pin 2. 

The plane through the tube axis and pin 5 may vary from 
the trace produced by DJ1 and DJ2 by an angular tolerance 
(measured about the tube axis) of t10o. Angle between 
DJ 1 — DJ2 trace and DJ3 —DJq trace i s 90o t 3°. 

~: See next page. 

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 1 
AA010 COA,OAATION OE AMERICA, HAAAISON, NFW JE ASEY 



7VP1 
OSCILLOGRAPH TUBE 

Maximum Ratings a Design-Center Values: 

ULTOR' VOLTAGE   4000 max. volts 
GRID-No.3 VOLTAGE   2000 max. volts 
GRID-No.1 VOLTAGE: 
Negative bias value   200 max. volts 
Positive bias value"   0 max. volts 
Positive peak value   2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE   750 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 125 max, volts 
Heater positive with respect to cathode 125 max. volts 

Equipment Design Ranges: 

For any ultor voltage (Eul between t000N awd g000 volts 

Grid-No.3 Voltage for focus 27% to 40% of Eu volts 
Maximum Grid-No.l Voltage 

for Visual Extinction of 
Undeflected Focused Spot 2.8% of Eu volts 

Grid-No.3 Current -15 to +10 µamp 
Deflection Factors: 

DJ1 & DJ2   31 to 41 v do/in./kv of Eu
DJ3 & DJq   25 to 34 v do/in./kv of Eu

Spot Position   ~g 

Examples of Use of Design Ranges: 

For ultor voltage of t5oo g000 volts 

Grid-No.3 Voltage 
for Focus 400 to 600 800 to 1200 volts 

Maximum Grid-No.l Volt-
aye for Visual Extinc-
tion of Undeflected 
Focused Spot   -42 -84 volts 

Deflection Factors: 
OJ1 d DJ2   47 to 62 93 to 123 volts do/in. 
DJ3 & DJq   38 to 51 75 to 102 volts do/in. 

IAaximum Circuit Values: 

Grid No.i-Circuit Resistance 1  5 max. megohms 
Resistance in Any Deflecting-

Electrode Circuito 5.0 max. megohms 

• 
In the 7V P1, grid xo.A wn ich has the ult or function, grid Mo.2. and col—
lector are connected together within the tube and are conveniently re—
ferred to collectively as •ult or.• Tne •ult or• in a cathode—ray tube 
is the electrode, or the electrode in combination with one or more 
additional electrodes connected witnin the tube to it, to which is 
applied the highest do voltage for accelerating the electrons in the 
beam prior to its del lection. 

` At or near this rating, the effective resistance of the ult or supply 
should De adequate to limit the ult or input power to 6 watts. 

M,MM,o: See next page. 

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 1 
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7VP1 

~`' OSCILLOGRAPH TUBE 

i~ 

i~ 

/~ 

# Brilliance and tlefinit ion decrease with decreasing ult or voltage. A 
value as law as 1000 volts is recommended only for lowweloc icy deflec—
tion and low ambient—light levy. l5. 

## with ult or voltage of 1500 volts, the center of the undef lec tetl focused 
S Dot will fall within a Circle having a SO—mm redlu5 concentric with 
the center of the tune face. I 

° IL is recommended that the deflecting-e lectrodeK ircuit resistances De 
a ppr oximmte ly equal, 

The 7VPt can be used as a direct req lac ement 
for the 7JP3 in all equiynAent where the high—voltage 

suggly does not provide more than g000 volts. 

SCREEN 
RADIUS 
3" MIN.---

/ 
1.134" 

9 /8

MAX. t 3/8

3"R J 

7"~ I/g 
_.______.~ 

MEDIUM-SHELL 
D IHE PTAL 

12 -PIN BASE 
J ETEC Ntt 812-37 

92CM-8687RI 

14 I/2' 

2 t %16 

OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIREC—

TION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

NOV. 1, 1952 TU9E l~PARTMENT TENTATIVE DATA 2 
s.n~n MRRORATION OF AMERIU, NARRISON, NFW JF ASEY 
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7VP1 

AVERAGE CHARACTERISTICS 
1{1111:111 II"' I I I II I I I{t"4'11'1""""""""' 
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~VP31 

.-. 
ELECTROSTATIC FOCUS 
ELECTROSTATIC DEFLECTION 

Oscillograph Tube 
MEDIUM-SNORT-PERSISTENCE SCREEN 

NIGH DEFLECTION SENSITIVITY 
The pVPgx is the same as the gVPx except for the following items: 

General: 

Phosphor (See accompanying curves)   P31 
Fluorescence   Green 
Phosphorescence  Green 

Persistencea  Medium Shortb (Approx. 38 µsec) 

b Time for initial bright ness to decay t0 10; point. 

Pho sp ho rescence may have au5e ful on ght ness for Gvera minute under co~—
ditions of adequate excitation and lour amb lent illumination. 

SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P31 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P31 
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7WP4 
Projection Kine§cope 

~"! 

~~ 

~~ 

'̂ 1 

FORCED-AIR COOLED MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS 20 FT. x 15 FT. PROJECTED PICTURES 

For Black-and-White Projection Systems in Theater and 
C Lo s~ed-Circuit Te Levision App iic atioas 

The 7WP4 is the s¢me as the 7NP4 except for the folio 

OPTICAL 

Projection—Throw Distance for 20 ft x 15 ft Picture. .80 ft 

MECHANICAL 

Overall Length   19-7/I6 ± 5/S in 

7z~ 6
DIA. 

3 
T i6 20.3 

[.R. 
(NOTE 3) 

DIMENSIONAL OUTLINE 

~'

\
SID' 

1 

/ + 
REFERENCE 2116

LINE (NOTE B) 
(NOTE 5) 514 f--

•~ 

EXTERNAL 
CONDUCTIVE 

COATING 
(NOTE 6) 

QUALITY 
RECTANGLE 

(NOTE I) 

~ 3/4 MAX, 

1 1516 = ~4 

ANODE 
MEDIUM CAP 

JEDEC No.CI-5 
NOTE 4) 

EXTERNAL 
TRANSPARENT 

INSULATING 
COATING 

2 = 16 DIA. 

g 

19716 
=5~ 

BASE 
JEDEC GROUP 5, 

No. BI4-45 (NOTE 7) 

DIMENSIONS IN INCHES 

92CM-7731R2 

See roves o 
o th ec side. 
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7WP4 
Nate I: When v wed from the face of the tube, the mrnor 
axis of the 6 inch x 3-3/4 inch quality rectangle is located 
45° ± 10° in a counter-clockwise direction from a plane 
through the anode terminal and the tube axis. 

Note 2: Inside surface of faceplate within the quality rec-
tangle may vary ±0.006 inch from the spherical surface having 
a 15.315 inch radius (Type 7NP4 only). 

Note 3: Inside surface of faceplate within the quality rec-
tangle may vary ± 0.006 inch from the spherical surface having 
a 20.3 inch radius. 

Note 4: The plane through base Pin No.9 and the tube axis 
may vary from the plane through the anode terminal and the 
tube axis by an angular tolerance (measured about the tube 
axis) of ± 70°. The anode terminal is on same side as Pin 
No.9. 

Note 5: Reference line is determined by position where gauge 
2.100 inch ± 0.001 inch I. D, and 3inch long will rest on bulb 
cone. 

Note 6: External conductive coating must be grounded. 

No to 7: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Socket contacts for Pins 5, 6, 7, 8, 10, 11, 12, and 13 should 
be removed in order to provide maximum insulation for Pin No.9. 
Note 8: Effective deflecting field must be within this space. 

REFLECTIVE OPTICAL SYSTEM 

Arrangement of Typical Optical System and Air-Cooling System 
for Theater-Television Proj actor Using Reflective Optical 

Principles and 7WP4 

DI 

CORRECTING LENS 
SPHERICAL R X—RAY SHIELD 
/ MIRROR 

~7"DIA. 
FACEPLATE OF 
PROJECTION 
KINESCOPE 

BLOWER 

O 7`OIA. 

92CS-7518R2 

I DEFLECTING 
YOKE 

D3

Dq 

os
WORKING 

DIA. 

DIMENSIONS (APPROX.) 

Dl 27 inch Diameter 
D2 40 inch Radius 
D3 40 inches 

VIEWING 
SCREEN 
20' X 15' 

D6 ~—~ 

D,l 20 inches 
DS 24.5 inches 
D6 80 feet 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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8DP4 

PICTURE TUBE 
SMALL, COMPACT, RECTANGULAR GLASS 

LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 
Current  0.6 t 10% 

Capacitance between External Conduc-
tive Coating and Ultor  

Faceplate, Spherical 

  ac or do volts 
 amp 

350 max. µµf 
250 min. µµf 
 Filterglass 

Phosphor (ror curve:, see trust oe.tnis section) P4—Sulfide Type 
Deflection Angles (Approx.): 

Diagonal   90° 
Horizontal   85°
Vertical   68° 

Electron Gun   Ion-Trap Type Requiring External 
Single-Field Magnet 

Tube Dimensions: 
Overall length  
Greatest width  
Greatest height 
Diagonal  
Neck length 
Radius of curvature of faceplate 
(External surface)  

Screen Dimensions (Minimum): 

10-7/16" 3 5/16" 
7 7/8" + 1/16" - 1/32„

6-1/16" + 1/16" - 1/32" 
8-7/16" + 1/16" - 1/32" 

6-1/z" t 3/16" 

27" 

Greatest width   7-3/16" 
Greatest height  5-318" 
Diagonal   7-13/16" 
Projected area  35  5 sq. in. 

Operating Position  Any 
Cap  Recessed Small Cavity (JETEC No.Jl-21) 
Base .Dwarf-Shell Duodecal 6-Pin (JETEC Group 4, No.86-158) 
Basing Designation for BOTTOM VIEW   12AB 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 3 -Grid No.4 
Pin 10-Grid No.2 
Pin 11 -Cathode 
Pin 12 -Heater 

Cap - Ul for 
(Grid No.3, 
Grid No.5, 
Collector) 

C —External 
Conductive 
Coating 

Maximum RatingE, Design-Center Values: 

ULTOR VOLTAGE  8000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   500 max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE  ~00 max. volts 

f In0 hates a change. 

9-58 ELECTRON N8E DIVISION 
IA010 CO[/0[ATION Of AME[IG, HA[IISON, NEW IE RSEY 
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PICTURE TUBE 

GRID—No.l VOLTAGE: 
Negative—peak value  130 max. volts 
Negative—bias value  100 max. volts 
Positive—bias value  0 max. volts 
Positive—peak value  2 max. volts 

PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode. 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance 1  5 max. megohms 

9-58 ELECTRON TUBE DIVISION 
RA010 CORRO[AiION OF AMERICA, HAR RISON, NEW IE RSEV " 

DATA 
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Monitor Kinescope 
NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  pf 
Grid No.l to all other electrodes  9 pf 

External conductive coating to anode j350 max. pf 
1250 min. pf 

Heater Current at 6.3 volts  600 ± 60 ma 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see frontoitnis section) . .P4—Sulfide Type, 
Aluminized 

Faceplate  Fi lterglass 
Light transmission (Approx.)   80~ 

Mechanical: 

Weight (Approx.)  2  5 lbs 
Overall Length   9.94" ± .31" 
Neck Length  6.00" ± .19" 
Projected Area of Screen   36 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding  Near Reference Line 

for Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J6'7-tl2A 
sheets at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, 86-63) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1 -Heater 
Pin 2 -Grid Nc.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11 -Cathode 
Pin 12 -Heater 

Cap -Anode (Grid No.3. 
Grid No.5, Screen, 
Collector) 

C —External Conductive 
Coating 

RADIO CORPORATION OP AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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8HP4 
Maximum and Minimum Ratings, Ahsolute-Maximum valaes: 

Unless otherwise s>secified, voltage val-
nes are yositive with respect to cathode 

Anode Voltage  14000 max. volts 
Grid-No.4 (Focusing) Voltage: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

Grid-No.2 Voltage  550 max. volts 
Grid-No.l Voltage: 

Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value,   0 max. volts 
Positive peak value  2 max. volts 

Heater Voltage   f6.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode   180 max. volts 
Neater positive with 

respect to cathode   180 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise syeci}ied, voltage val-
ues are positive with respect to cathode 

Anode Voltage  11000 volts 
Grid-No.4 Voltage  0 to3OO volts 
Grid-No.2 Voltage  300 volts 
Grid-No.l Voltage for 

visual extinction of 
focused raster   -28 to -72 volts 

Maximum Circuit Value: 
Grid-No.i~ircuit Resistance 1  5 max. megohms 

For X-radiation shielding considerations, see sheet 
%RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section. 

RADIO CORPORATION OF AMERICA ~a . 1 
Electronic Components and Devices Harrison, N. J. 
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Monitor Kinescope 

NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90o MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 pf 
Grid No.1 to al l other electrodes  6 pf 

Heater Current at 6.3 volts  600 ± 30 ma 
Heater Warm-gip Time (Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). .P4— Sulfide Type, 
Aluminized 

Faceplate  Filterglass 
Light transmission at center (Approx  ) 80~ 

Mechanical: 

Weight (Approx.)  2-1/2 lbs 
Overal l Length  9 75" ± .19" 
Neck Length 5 81" ± ,12" 
Projected Area of Screen  36 sq. in. 
External Conductive Coating None 
For Additional Information on Dimensions: 
See Bulb J6~-ilaA sheets at front of this Section. 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base .Smal l-Shell Duodecal 6-Pin (JEDEC Group 4,No.66~i3) 

Basing Designation for BOTTOM VIEW   12M 
Gq 

ANODE 
Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11 -Cathode 
Pin 12 -Heater 

Cap -Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Col lector) 

Maximum and Minimum Ratings, Design-Maximum values: 
Unless otherwise sb eci}ied, voltage val-
ues are positive with resyect to cathode 

Anode Voltage   22000 max. volts 
Grid-No.4 Voltage: 

Positive value  1100 max. volts 
Negative value  550 max. volts 

Grid-No.2 Voltage   j550 max. volts 
1200 min. volts 

Grid-No.l Voltage: 
Negative peak value   220 max. volts 
`?azt:ve bias value   155 max. volt~ 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. , J. 
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8NP4 
Positive bias value  max. ~ciTs 
Positive peak value  2 max. volts 

Heater Voltage   f6.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period   200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC Voltage   200 max. volts 
DC Component   100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise syecijied, voltage val—
ues are bositive with respect to cathode 

Anode Voltage  16000 volts 
Grid-No.4 Voltages   200 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage far visual 

extinction of focused raster  -28 to -72 volts 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance   1.5 max. megohms 

a 
The grid—No.4 voltage required Por optimum Pocus of any 
wi ll have a Value anywhere Det wean 0 t0 +400 volts. 

nd ividual tube 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION Of AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Test Picture Tube 
.,, 

NO ION-TRAP MAGNET REQUIRED 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
ELECTROSTATIC SELF FOCUS 90° MAGNETIC DEFLECTION 

Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes  5 pf 
Grid No.l to all other electrodes  6 pf 

Heater Current at 6.3 volts  600 ma 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Phosphor (For Curves, see front of this section) . .P4—Sulfide Type, 

Aluminized 
Faceplate Filterglass 

Light transmission (Approx.)   BO% 

Mechanical: 
Weight (Approx.)   3 lbs 
Overall Length   11.44" t .31" 
Neck Length  7.50" t .19" 
Projected Area of Screen   36 sq. in. 
External Conductive Coating  None 
For Additional Information on Dimensions: 

See Picture-Tuhe Dimensional-Outlines and Bulb Jbq-i/aA 
sheets at front of this section 

Cap  Recessed Smal l Cavity (JEDEC No.Jl-21) 
Base Small-Shell Duodecal 5-Pin 

(JEDEC Group 4, No.65-57) 
Basing Designation for BOTTOM VIEW  12S 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 10 -Grid No.2, 

Grid No.4 
Pin 11 -Cathode 
Pin 12 -Heater 

Cap -Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

ANODE 

MaxIIlUR Ratings, Design—Maximum Vdlues: 

Unless otherwise syecified, voltage val—
ues are Positive with respect to cathode 

Anode Voltage  22000 max. 
Grid-No.2 and Grid-No.4 Voltage  .550 max. 
Grid-No.1 Voltage: 

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value.  

220 max. 
155 max. 

0 max. 
2 max. 

volts 
volts 

volts 
volts 
volts 
volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment-warm-up period  200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 
Unless otherwise specified, voltage val-
uesaregositive with respecttoGrid No.i 

Anode Voltage   16000 volts 
Grid-N o.2 and Grid-No.4 Voltage   400 volts 
Cathode Voltage for 

visual extinction of 
focused raster  36 to 78 volts 

Maximum Circuit Value: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Test Picture Tube 

NO ION-TRAP MAGNET REQUIRED 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
ELECTROSTATIC SELF FOCUS I 10° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  4 pf 
Grid No.l to all other electrodes  6 pf 

Heater Current at 6.3 volts  600 ma 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Phosphor (For Cu ry es, see fro nt of tnis Section) .P4—Sulfide Type, 

Aluminized 
Faceplate  Filterglass 

Light transmission (Approx.)   80~ 

Mechanical: 

Weight (Approx.)   2 lbs 
Overall Length   8.69" t .31" 
Neck Length  5.19" t .19" 
Projected Area of Screen   39 sq. in. 
External Conductive Coating  None 
For Additional Information on Dimensions: 
See Picture—Tube Dimensional—Outlines and Bulb J6~—ila B 
sheets at front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bases (Alternates): 

Special 6-Pin (JEDEC No. 66-185) 
Special 6-Pin (JEDEC No. 66-214) 
Basing Designation for BOTTOM VIEW  7FG 

Pin 2 -Cathode 
Pin 3 -Neater 
Pin 4 -Heater 
Pin 5 -Grid No.l 
Pin 6 - No Internal Connection 
Pin 7 -Grid No. 2, Grid No.4 

Cap - Anode 
(Grid No.3, Grid No. 5, 
Screen,Collector) 

Maximum Ratings, Design—Haximum Values: 
Unless otherwise sy ecified, voltage values 

are bositive with resyect to cathode 

Anode Voltage  22000 volts 
Grid-No.2 and Grid-No.4 Voltage  550 volts 
Grid-iJo.1 Voltage: 

Negative peak value  220 volts 
Negative bias value  155 volts 
Positive bias value  0 volts 
Positive peak value  2 volts 

ANODE 
H Gi 

NC 

G 

RADIO CORPORATION OF AMERICA DnrA 
Electronic Components and Devices Harrison, N. 1. a-65 



SYP4 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warTo-up period 

not exceeding 15 seconds   450 volts 
After ecuipment-warm-up period   200 volts 

Heater cc=-five rv i-th respect t~ -__ 200 volts 

Typical Operating Conditions for Cathode-Drive Service: 
Unless otherwise specified, voltage values 

are positive with re sbect to Grid No.i 

Anode Voltage  16000 volts 
Grid-No.2 and Grid-No.4 ̀ ✓olta^ye  400 volts 
Cathode Voltage for visual extinction 
of focused raster  42 to 78 volts 

Maximum Circuit Value: 

Grid-No.l-Circuit Resistance   1.5 megohms 

nor X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

DATA RADIC CORPORATION OF AMERICA 
Electronic Components and Devices Harrison: N. 1. 
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Picture Tube 

'"~+, 

PAN-O-PLY TYPE 
90° MAGNETIC DEFLECTION LOW-GRID-No.2 VOLTAGE 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrcdes. 5 pF 
Grid No.1 to all other electrodes 6 pF 
Fxterral conducti~~e ~^=t'~q to anode. 300 min —750 max pF 

Heater Current at 12V  75 t 7 mA 
Heater Warm-Up Time (Average)  I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4 —Sulfide Type, Aluminized 
o- ~ rues, see from of this sect~oa ~U 

Faceplate  Fi lterglass 
Llght traosrr~ssion at center (/~porox. '~  49.5 

MECHANICAL 

Weight (Approx.)   3. 1 Ib 
Overal l Length  8  28 max in 
Neck Length  3  55 max in 
Projected Area of Screen   38 sq in 
External Conductive Coatings

Type (see cer ou~uNes lat,rentottnlssection). Regular-Band 
!;ontact a-eu ror gre~anding  Near Reference Line 

Cap  Recessed Smal l Cavity (JEDEC No.JI-21 ) 
Base   Small-Button Special Miniature 7-Pin 

(JEDEC No.E7-91) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Grid Vo.~ N D ~ 
Pin 2 -Cathode 
Pin 3 -Heater 

ANODE 

Pin 4 -Heater 
Pin 5 -Grid No.1 
Pin 6 -Grid No.2 
Pin 7 -Grid No.4 

Cap -Grid No.3, Grid 
No.5, Screen, Col lector 

C - External Conductive 
Coating 7GR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Anode Voltage  8000 min— 12000 max V 
Grid-No.4 Voltage 

Poslt~ve value   1 100 max V 
N eoat~ve value   550 max V 

Grid—No.2 Voltage  75 min-250 max V 

G~ 

2 

4 

Q RADIO CORPORATION OF' AMERICA 
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Grid-No.l Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   10.8 min— 13.2 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period< 15 s 450 max V 
After equipment warm-up period 200 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage   200 maz V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.l 

Anode Voltage  9000 V 
0 to 300 V 

100 V 
32 to 50 V 

For visual extinction of focused raster 
Oto8 G 

Grid-No.4 Voltage 
Grid-No.2 Voltage 
Cathode Voltage 

field Strength 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance   I.5 max M4 

a Includes implosion protection hardware. 

DfMENSIONAL OUTLINE (BULB J71-I/2 BI) 

P~' 
~~a 

~`2FA 

DIMENSIONS 
IN INCHES 

SCREEN 
HEIGHT 626 
SSOO 2012 
MIN. 

SCREEN WDTH 
7.188 MIN. 

e.ze MAx.--
4.57 2.92 

30.16 ~ = 0.12 

REFERENCE LINE-
07e7 DETERMINED BY GAUGE 

JEDEC No. G156 ~,0~ 
DIA. 

SI MA%. 

BASE 
~E7-91 

CAVITY CAP 
1.84 JEDEC Na JI-21 

_0.20 

92CL-14672 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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MONITOR KINESCOPE 

ALUMINIZED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6  amp 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes  6 ~Jµf 
Cathode to all other electrodes  5 /yJf 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)   76% 

Phosphor(rorcurves,seefrontoftnissection). P4—Sulfide _Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection A°qle (Approx.)   50°
Overall Length   16-5/8" t 3/8" 
Greatest Diameter of Bulb  10-1/2" t 1/16" 
Minimum Useful Screen Diameter   9-1/8" 
Picture Size (Within minimum useful screen area) 8" x 6" 
Weight (Approx.)   10 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JETEC No.J1-21) 
Bulb  J84 

(JETEC No.66~i3) 
12Q 

Base  Small-Shell Duodecal 
Basing Designation for BOTTOM VIEW  

Pin 1 -Heater 
Pin 2 -Grid Na.1 
Pin 6 -Grid No.3 
Pin 10 -Grid No.2 
Pin 11-Cathode 

6-Pin 

Pin 12 -Heater 
Cap - Ul for 

(Grid No.4, 
Col lector) 

MaxilBUm Ratings, Design-Center Values: 

ULTOR VOLTAGE 
GRID-No.3 VOLTAGE 
GRID-No.2 VOLTAGE 
GRID-No.l VOLTAGE: 

Negative bias value 
Positive bias value 
Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  

After equipment warm-up period  
Heater positive with respect to cathode 

20000 max. 
3000 max. 
410 max. 

125 max. 
0 max. 
2 max. 

volts 
volts-
volts 

volts 
volts 
volts 

410 max. volts 
180 max. volts 
180 max. volts 

r -Indicates a change. 

8-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMf RICA, HAAAISON. NEW JERSEY 
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I OS P4 
MONITOR KINESCOPE 

Equipment Design Ranges: 

For any ultor voltage (Ecµl between t0000` and a0000 volts 
and grid-No.2 voltage (Ecz) between 15o and qio voCts 

Grid-No.3 Voltage for 
focus with ultor 
current of 100 µa  11.7% to 15.9% of Ec4 volts 

Grid-No.l Voltage for 
visual extinction of 
8" x 6" raster   9% to 24% of Ec2 volts 

Maximum Grid-No.3 
Current "  See Curves 

Grid-No.2 Current  -15 to +15 
Field Strength of Adjustable 
Centering Magnet   0 to 8 gausses 

Examples of Use of Design Ranges: 

For ultor voCtage of la000 Ig000 volts 
andgrid-No.2 voltage of 20o aoo volts 

Grid-No.3 Voltage for 
focus with ultor 
current of 100 µa  1400 to 1900 1640 to 2225 volts 

Grid-No.1 Voltage for 
visual extinction of 
8" x 6" raster   -18 to -48 -18 to -48 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1  5 max. megohms 

" Brilliance and definition decrease with decreasing ultor voltage. 
In general, the ultor voltage should not be less than 10,000 volts. 

~" Grid—No.3 current increases as the ultor voltage is decreased. 

For X-ray shieCding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATBODE-RAY TUBES 

at front of this Section 

+Ind icate5 a change. 

8-57 ELECTRON TUBE DIVISION 
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MONITOR KINESCOPE 

A 

7/16 + 3/ 16,_,6~ ,~ 
2 1 1 FOR 

10 Ii2 } I~16  TUBE. SUPPORT 
SCREEN DIA. 
9 I/A"MIN, 

} 

2 7/8 ~,. 
.650 

_~. 

3/4"MAX. 

9 7/ 16 2 

3 ~e ~ 

REFERENCE 

1 

LINE 

}I 

(NOTE 2).~ 

EFFECTIVE 
CENTER OF 

73~fi DEFLECTION 

t ~6 17/ 16 ! I/ly 

1 

7 I/B 
4 /Z 
- I/4" 

SEAL DIA. 
0 5/8 MAX. 

ULTOR 
RECESSED SMALL 
CAVITY CAP 

JETEC N" JI-21 
~~(NOTES I&4) 

.950'MAX. 165/8

} 3/ " 
SMALL-SMELL 9 

DUODECAI 
6-PIN BASE 

JET~OTE 
;6-63 

92CM-7729RI 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 

AXIS( OF t 10°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

REFERENCE-LINE GAllGE (JETEC No. 1 121 1.500" + 0.003" - 
0.000" I.D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 

MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED 
TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 
FALL Wt THIN CIRCIE.CONCENTRIC WITH BULB AXIS AND HAVING 

DIAMETER OF I-7/8". 

NOTE 4: TUBE SUPPORT MUST BE KEPT AT LEAST 2" AWAY FROM 

BULB TERMINAL. 

8-57 ELECTRON TUBE DIVISION CE-7729R1 
RADIO CORIORAiION Of AMERICA, NARRISON, NEW JERSFY 
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AVERAGE GRID —DRIVE CHARACTERISTIC 

Ep=6.3 VOLTS 
ULTOR (GRID-N~ 4-AND-

COLLECTOR) VOLTS=12000 
'GRID-N°3 VOLTS ADJUSTED TO GIVE FOCUS 

AT AVERAGE RASTER BRIGHTNESS-. 
GRID N"I BIASEDF TO RASTER CUTOFF: 
RASTER SIZE = 8 x 6 
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AVERAGE GRID—DRIVE CHARACTERISTICS 
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GRID-N+:3 VOLTS ADJUSTED TO GIVE FOCUS ~F

AT AVERAGE RASTER BRIGHTNESS 
GRID N41 BIASED TO CUTOFF OF RASTER 
RASTER SIZE= 8 F x 8M

mnuu.:uuno.~. 

".~~~i:a:e ~~ 
.n':. ':::::" ~'.: 

: mm~ •■~u•  
R.i. 

N::. 

n:.n .............n "..o:o'o~......'::: 
....~i~ A'~ii'   :••::::5 

...■. 

u ni: 

::::' 
: 

."•:: 
:::.: 

 ..:: •o.0 

 ~ ES.RA~.~  : 

nnu.~.::::n:::o ei°•"0°0° 
 ~~: ::...n.:uu.u.m::.n  .nnu..i~•u::::  .um 

:::..:  :::i N • :mn.ouA~::::o..~i  ~ 

: 
: 

.uunum 

oo.000uu000. oe 

: 

oon....uouuuu.o w~■nu .~ 

:  :    ~i. Z:u n~u u•~.~in::iii: 

:::::::.:rn.n:. ~ e~ leer: ~;....n 
 :...  s:..:.......? 

: ..............n........n....n 
  ~aix.. 

 ..ii:: u.....i;.   .. '.: 

r::i :?  ' a... ..i .......... ....~ 
::•: ~ i  • ::::::i......:: :•• ........
::::::::: : : i::::..Y:::::.:u., 

-  :ee::::::~::::: ~.:i:q  ii\~:i:.~.F..nj.~ 

..nn  H 

 : 
~:•~/RN •.n.In•    

... 

ieis~; rree?:ss~~ 
.==i:'s:: __ es~.:r.:=::s~'~ap°~ 5 

.  
e~?r.:e:aeii~::::s:::.::••    : ~:~•x~r~s::.•s~. 

uu ~r 

• n ::=ei?~=:::~no n:nna.n.::u~=••nnnu 

.n 

  s::::.e..   ~..:~~~,, 

 :; ••••~'i  
~ :=Fi:ii 

~=ES=n~.~•iriu:•i:••i~i"•~x'o:::mu::::. 

0 10 20 30 40 50 60 70 
VIDEO SIGNAL VOLTS FROM CUTOFF 

MAR. 21, 1952 TUBE DEPARTMENT 
RADiO CORKXAlIOh OF AME4iCA, nARAi50N, NEw AERSFY 

92GM-7773 



IOSP4 

GRID-DRIVE CHARACTERISTICS 

Ep=8.3 VOLTS 
ULTOR (GRID-N' 4 AND 

COLLECTOR) VOLTS=12000 
GRID-Ns3 VOLTS ADJUSTED TO GIVE FOCUS 

AT AVERAGE RASTER BRIGHTNESS 
GRID N~ I BIASED TO fUTOFF OF RASTER 
RASTER SIZE = 8 x 8 
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11 CP4 
Picture Tube 

PAN-O-PLY TYPE 
I 10° MAGNETIC DEFLECTION LOW-VOLTAGE ELECTROSTATIC FOCUS 

Direct Interelectrode Capacitances 
Cathode to all other electrodes. 5 pF 
Grid No.ltoallotherelectrodes. 6 pF 
External conductive coating to anode 500 min-750 max pF 

Heater Current at 6.3 V   450 ± 20 mA 
Heater Warm-Up Time (Average)  I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate Filterglass 
Light transmission at center (approx.)   79~ 

MECHANICAL 

Weight (Approx.) 
Overall Length 8  785 ± .250 in 
Neck Length 4  125 ± .125 in 
Projected Area of Screen   60 sq in 
External Conductive Coatinga 

Type (See CRT OUTLINESIatfirontofthissectionl Regular-Band 
Contact area for grounding .Near Reference Line 

Cap  Recessed~Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No. 67-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater 
Pin 2 -Grid No.1 Gq 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 GzE►/~~AOI 
Pin 6 -Grid No.l 
Pin 7-Cat-hode 
Pin 8 -Heater 

Cap -Anode (GridNo.3, Grid GI 

No.5, Screen, Collector) 
C - External Conductive 

Coating 8NR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Vo ltaRes are positive with respect to cathode 

Anode Voltage  8000 min— 15000 max V 
Grid-No.4 Voltage 
Positive value   1 100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  200 min-550 max V 
Grid-No. l Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   5.7 min-6.9 max V 

4 lb 

H H 

ANODE 

C 

O RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA 
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11CP4 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up periods 15 s  450 max V 
After equipment warm-up period   300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR GRID-DRIVE SERVICE 

Voltages are positive with respect to cathode 
Anode Voltage  12000 V 
Grid-No.4 Voltage  0 to 400 V 
Grid-No.2 Voltage  400 V 
Grid-No. l Voltage  -39 to -94 V 

For visual extlncticn of focused raster 

MAXIMUM CIRCUIT VALUE 
Grid-No. l Circuit Resistance 1 5 max M4 

a Includes implo anon pro cecci on hardware. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES at 

front of this section 

DIMENSIONAL OUTLINE (BULB J87A) 

SCREEN WIDTH 
6.838 MNV. 

- 9.750 6.126 

~~ ~~~ 

1.125 `.O2S qA. 

BASE JEDE NaB7-208 

6.785 
1250 

4.860 ~4.125 y , :.Izs :.as 
1.500 
:azs BEN a~O i e 

zlzs :.Ixs ~~ MIM. 1 ~~ cAwTY cAP 
JEOEC NaJI-21 

L
~6 "~Q,. 

REFEE~
REyN~CEE LINE 

QAI~ JEOIL NaGY l28 

arcs-I+oss 
DIMENSIONS IN INCHES 

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



11GP4 
Picture Tube 

~\ 

~\ 

FILLED-RIM TYPE 
I IOo MAGNETIC DEFLECTION INTERMEDIATE-GRID-No.2 VOLTAGE 

Direct Interelectrode Capacitances 
Cathode to all other electrodes_ 5 pF 
Grid No.l to all other electrodes. 6 pF 
External conductive coating to anodes 500 min-750 maz pF 

Heater Current at 6.3 V  450 ± 20 mA 
Neater Warm-Up Time (Average)  I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate  Fi lterglass 
Light transmission at center (Approx.)   52 

MECHANICAL 

Weight (Approx.)     5 lb 
Overal l Length 8  785 ± .250 in 
Neck Length 4  125 ± ,125 in 
Projected Area of Screen   60 sq in 
External Conductive Coating 

Type (see car ourue[s Satlrontortnis sect~ionl Regular-Band 
Contact area for grounding .Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.B7-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater 
ANODE Pin 2 -Grid No.l ~,q 

Pin 3 -Grid No.2 0 •_.0 
Pin 4 -Grid No.4 Gzw ~~~ sGl 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 

/'~ Cap -Anode (Grid No.3, Grid 
No.5, Screen, Collector) 

C -External Conductive H H 
Coating anli 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Anode Voltage  8000 min — 15000 V 
Grid-N o.4 Voltage 

Positive value   1 100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  100 min-250 max V 
Cathode Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 

r.~ Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage 5.7 min-6.9 max V 

max 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

D ATP 
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11GP4 
Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period < 15 s  450 max V 
After equipment warm-up period   300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage   1 1000 V 
Grid-No.4 Voltage   0 V 
Grid-No.2 Voltage   150 V 
Cathode Voltage  31 to 49 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance 

a Inclu dea implosion procecci on hardware. 

7.062 
±.031 

1.5 max MC1 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

9.562 ±.031 

DIMENSIONAL OUTLINE 

M/N/MUM SCREEN 
DIAGONAL 10.250 
GREATEST WIDTH 9.000 
GREATEST HEIGHT 7.062 

~-10.168 ±.016 
~--• SHEL-=OPENING 

9.250 MIN. 

92L5-1573 

8.437 
±AI6 

SHELL 
OPEN NG 

7 375 
MIN. 

15R 

8.785'_ 250 
4660 4,125 ±.125 
t 125 

1.500 
±.125 

I ~~ 
I 1~~ 

CAP 
JEDEC 

-~ I N0. J1-21 

h00 ~.~'q h /~ r 
~2 y~~xo/

►~ ~ t0 e~ / ~vo r 
~/ 

1.125'•043 DIA - 025 / 

DIMENSIONS IN INCHES 

BASE 
JEDEC N0. 
87-208 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC N0. G-126 

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



11HP4A 
Picture Tube 

PAN-O-PLY TYPE 
I 10° MAGNETIC DEFLECTION LOW-VOLTAGE ELECTROSTATIC FOCUS 

Direct Interelectrode Capacitances 
Cathode to all other electrodes. 5 pF 
Grid No.lto all other electrodes. 6 pF 
External conductive coating to anode 500 min-750 max pF 

Heater Current at G.3 V  450 t 20 mA 
Heater Warm-Up Time (Average)  I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate Filterglass 
Light transmission at center (approx  )  52% 

MECHANICAL 

Weight (Approx.)  
Overall Length 
Neck Length 
Projected Area of Screen  
External Conductive Coatinga 

4 Ib 
8  785 ± .250 in 
4  125 ± . 125 in 

60 sq in 

Type fSee CRT OUTLINES lat front of this section) Regular-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No. 67-206) 
TERMINAL DIAGRAM (Bottom View) 

Pin 1 - Heater ANODE 
Pin 2 -Grid No.l Gq 
Pin 3 -Grid No.2 ii ■ C 

Pin 4 -Grid No.4 OZAI~tiAGI 
Pin 6 -Grid No.1 
Pin 1-Cathode 
Pin 8 -Heater 

Cap -Anode (GridNo.3, Grid GI 
No. S, Screen, Collector) 

C -External Conductive H h 
Coating BHR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Voltoges are positive with respect to cathode 

Anode Voltage  9000 min— I5000 max V 
Grid-No.4 Voltage 

Positive value   1 100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  100 min-250 max V 
Grid-No.l Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   5.7 min-6.9 max V 

RC~i RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA 
6-66 



11HP4A 

Peak Heater-Cathode Voltage 
Heaternegative with respect to cathode: 

During equipment warm-up period < 15 s   450 max V ,`♦ 
After equipment warn~up period   300 max V 

Heaterpositive with respect to cathode: 
Combined AC & DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.l 

Anode Voltage  1 1000 V 
Grid-No.4 Voltage  0 y 
Grid-No.2 Voltage  150 V 
Cathode Voltage  31 to 49 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance 1 5 max hK2 1 , 

a Includes rmplosr on protection hardware. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES at 

front of this section 

DIMENSIONAL OUTLINE (BULB J876) 

SCREEN 
HEIGHT 8.052 
7.062 1.125 
MIN. 

SCREEN WIDTH 
9.000 MIN. 
9.825! .125 

►~~ 

1.125 

.025 pA' 

8.785'—.250 

4.660 ~ 125 w 4125 i

I ''' 
~C  

CAP 
~'~ JEDEC No. JI-21 

~'~ REFERENCE LINE 
BASE JEDEC DETERMINED BY GAUGE 
No. 87-208 JEDEC No. G-126 

92C5 -i<Oa< 

DIMENSIONS IN INCHES 

DATA RAD~10 CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



12BNP4A 
Picture Tube 

~\ 

PAN-O-PLY TYPE LOW-VOLTAGE ELECTROSTATIC FOCUS 
NO ION-TRAP MAGNET FEQUIRED 1 10° MAGNETIC DEFLECTION 

Direct Interelectrode Capacitances 
Cathode to al l other electrodes 5 pF 
Grid No.1 to al l . other electrodes 6 pF 
External conductive corting to anodes 550 min - 850 max pF 

Heater Current at 6.3 V   450 ± 20 mA 
Heater Warm-up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate   Filterglass 
Light transmission at center (Approx  )  49~ 

MECHANICAL 

Weight (Approx  )  5 ib 
Overall Length  9.348 ± .250 in 
Neck Length   4.375 ± •125 in 

74 sq in Projected Area of Screen 
External Conductive Coating 

Type (see car ouru ses i at font or cr.l=. section) .Regular-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base  Small-Button Neoeightar7-Pin, 

Arrangement I, (JEUEC No. B7-208) 
Basing Designation for BOTTOM VIEW  SHR 

Pin 1 -Heater 
Pin 2 -Grid No.i 
Pin 3 -Grid NC.2 
Pin 4 -Grid NC.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 

GZ 

G 

ANODE Gq 

G~ 

Cap - Anede 
(Grid No.3, 
Grid No. 5. 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 
Anode Voltage   9000 min -15000 max V 
Grid-No.4 Voltage 

Positive value  1 100 max V 
Negative value  550 max V 

Grid-No.2 Voltage   125 min - 550 max V 
Grid-No. l Voltage 

Negative peak value   220 max V 
Negative bias value   155 max V 
Positive bias value   0 max V 
Positive peak value   2 max V 

~(,~ RADIO CORPORATION OF AMERICA 
~' Electronm Components and Devices Harrison, N. 1. 
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12BNP4A 

Heater Voltage 5  7 min - 6.9 maz V 
Peak Neater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warn~upperiod < 15 sec. 450 max V 
After equipment warn~up period 300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 
Volt¢ges are positive with respect to grid N¢.1 

Anode Voltage   13000 V 
Grid-No.4 Voltageb  100 V 
Grid-No.2 Voltage   140 V 
Cathode Voltage   22 to 42 V 

For visual extinction of focused raster 
Field Strength  0 to 12 G 

Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance  1.5 max µ, 

a Includes imploai on procec ci on hardware. 
b The grid-N o.4 voltage required for optimum focus of eny i dividual tube 
will have ova lue en ywhere between -100 and+300 voles wi ch the combined 
cathode of ca ge end video-sig 1 volca ge adjusted to give an an de -
enc of 75 m amperes on a 6-3/4-inch by 9-inch pattern from an RCA-2 F21 

mon oscope, or re qu va len c. 

DIMENSIONAL OUTLINE (BULB J99C/E) 

~P~ 
GO 

OAP ~~' ~G~~~62h~ 

92CL-13275 

r 

SCREEN 
HEIGHT 8.619 
7.625 ±.125 
MIN. 

SCREEN WIDTH_, 
10.125 MIN. 

10.991 ±.125 --~ 

25.0 R. 

L.

_ 9.348 __~ 
± .250 i

4.375 

4.973 _ +- .125 

± .125 
BASE 
JE DEC 
No. B7 
-208 

+043 REFERENCE LINE 
1.125 _.025 DETERMINED BY GAUGE 

JEDEC No.G-126 
DIA. 

DIMENSIONS IN INCHES 

CAVITY CAP 
'JEDEC No. 

JI-21 

- 1.625 
± .125 

V 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. . 



14RP4 
PICTURE TUBE 

SHORT RECTANGULAR GLASS TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

The 14RP4 is the same as the 14RP4-A except that it utilizes a 
non-aluminized ghosghor. 

9—SS ELECTRON TUBE DIVISION DATA 
RADIO CORIOGTION OF AMERICA, NARR~SON, NEW JERSEY 





14WP4 
Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes 5 pf 
Grid No.l to all other electrodes 6 pf 

External conductive coating to anode. !1200 max. pf 
l 800 min. pf 

Heater Current at 6.3 volts   600 t 30 ma 
Heater Warm—Up Time (Average)   11 seconds 
Electron Gun  Type Requiring No Ion—Trap Magnet 

Optical: 

Phosphor (For curves, see front of this section). P4—Sulfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  78% 

Mechanical: 

Weight (Approx  )  8.5 lbs 
Overall Length  13-3/16" t 5/16" 
Neck Length   5-1 /2" t 3/16" 
Projected Area of Screen  104 sq. in. 
External Conductive Coating; 
Type 
Contact area for grounding 

For Additional Information on Coatings and Di 
See Picture-Tube Dimensional-Outlines and Bul 
at front of this section 

Cap  Recessed Small Cavity 
Bases (Alternates)': 
Small-Shell Duodecal 6-Pin (JEDEC Group 4, 
Short Small-Shell Duodecal 6-Pin (JEDEC No. 
Basing Designation for BOTTOM VIEW  12L 

 Regular-Band 
  Near Reference Line 

mensions: 
6 ~uaAlB sheets 

(JEDEC No.Jl-21) 

No.66-631 
66-203) 

Gq 
pin 1 —Heater ANODE 
Pin 2 -Grid No.l 
pin 6 —Grid No.4 
pin 10 -Grid No.2 
Pin 11 -Cathode 
Pin 12 -Heater 

G~~ ~ fE1 ~ K 
H 

Gp 

Cap -Anode 
(Grid No.3, 
Grid No.S, 
Screen, 
Collector) 

C —External 
Conductive 
Coating 

~;~. ► RADIO CORPORATION OF AMERICA 
'~' Electron Tube Division Harrison, N. 1. 

DATA 
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14WP4 
Maximum and Minimum Ratings, Design-Naximum Values: 

Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

ANODE VOLTAGE f15500 max. 
l 9000 min. 

volts 
volts 

GRID-No. 4 (FOCUSING) VOLTAGE: 
Positive value   1100 max. volts 
Negative value   550 max. volts 

GRID-No. 2 VOLTAGE   550 max. volts 
GRID-No. 1 VOLTAGE: 

Negative peak value  220 max. volts 
Negative bias value  200 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

HEATER VOLTAGE   j6.9 max. volts 
15.7 min. volts 

PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warrr~up period 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage.   200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise syecified, voltage val—
ues are yositive with respect to cathode 

Anode Voltage  12000 
Grid-No.4 Voltage  -50 to + 350 
Grid-No.2 Voltage  300 
Grid-No.l Voltage for 

visual extinction of 
focused raster   -28 to -72 

Maximum Circuit Value: 

Grid-No.l~ircuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATRODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

volts 
volts 
volts 
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15AEP22 
Color Picture Tube 

This data sheet is to be used in conjunction 
with data for RCA-15NP22 

For general data, maximum and minimum ratings, equip-
ment design ranges, limiting circuit values, and terminal dia-
gram of the 15AEP22, refer to 15NP22 except as noted 
below. 

MECHANICAL 

Tube Dimensions (excluding mounting lugs): 

Diagonal   14.910±.093 in (378.21 ±2.36 mm) 

Greatest width   12.949±.093 in (328.90±2.36 mm) 

Greatest height )including tension-
band clip)   10.613±.100 in (269.57±2.54 mm) 

Weight (Approz.)   17.3 Ib (5.7 kg) 

DIMENSIONAL OUTLINE 

Dimensions shown are only those which are different from 
the corresponding dimerlsions for the t 5NP22. 

Top View Mounting Lug Detail 

, -- ~---

S44 
13.62 

328 OIA 

[.3~3 pIA 7.95 
.625 

[ f IS.69 

i~ 
12.9491.093
328.90± 2.36 

O.D. OF TENSION BAND 

2 
(NOTE 1I 

.SOO k 
12.70 

1.000 
25.40 

3 7a •.loo 
.332.54 

I__I U~./L_./ l_.l 
Electronic 
Components 

DATA 
2-~0 



15AEP22 

DIMENSIONAL OUTLINE (Coot°d) 

Front View 
_ - _ 13.946 MA%. ______~. 

334 26 

  12 8901NOTE 21 327.41 
5 604 

~- 142.34 

/ ______-Y______ ` ~
1

4.3732.123 j ~//~~~ 
116.21 ! 3.18 

9. 30 
23241 

10.264 I NOTE21 
260 7I 

MAX. 

Front Side View 

3 977 
101 02 

I O O 

`6LUE GW 

~~_ ~ ___-t___~--

t  

  14.910! .093 
376.712 2 i6 

0.0 OF TENSION BANG 

3.206 
132.23 

I 
10.6132.100 
269 37~ 2.34 

OD. OF TENSION BAND 
6 CRIMP SEAL 

1 

Inches 
Dimensions in unless otherwise noted. 

mm 

CLEARANCE FOR 
TENSION -BAND CLIP 

Note 1: "Z" is located on the outside surface of the faceplate, 

on the screen diagonal at a point .094 in (2.39 mm) beyond the min-
imumscreen. This point is used as a reference for the mounting lugs. 

Note 2: The tolerance of the mountinglug hples will accommodate 
mounting straws up to 0.250 in (6.35 mm) in diameter when posi- 
tinned on the true hole canters. 

~~U LJ 
Electronic 
Components 

DATA 



16BGP4 
Picture Tube 

PAN-O-PLY — INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands around Periphery of Tube 
Panel--- No Separate Safety—Glass or lnteg ral Protective Window Required) 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Electrical: 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes . 
Cathode to all other electrodes . 

External conductive coating to anode° 

Heater Current at 6.3 volts  
Heater Warm-Up Time (Average)  
Electron Gun  Type Requi 

Optical: 

Phosphor (For Curves, see front of this section). .P4—Sulfide Type 
Aluminized 

Faceplate   Filterglass 
Light transmission at center (Approx  )  54~ 

Mechanical: 

Weight (Approx  1  9.5 lbs 
Overall Length  10  569" t .242" 
Neck Length  4  375" t .125" 
Projected Area of Screen  125 sq. in. 
External Conductive Coating: 
Type R@gular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings, Dimensions, and Deflec-
tion Angles, See Picture-Tube Dimensional-Outlines and Bulb 
JizS B sheets at front of this Section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No. B7-208) 
Basing Designation for BOTTOM VIEW  8HR 

ANODE 
c Pin 1 -Heater 

Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pin 7 -Cathode 
Pin 8 -Heater 

GZ 

G 

Gq 

Gi 

6 pf 
5 pf 

(1300 max. pf 
l 800 min, pf 

450 t 20 ma 
11 seconds 

ng No Ion-Trap Magnet 

Cap -Anode 
(Grid No.3, 
Grid No. 5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA 
4-65 



16BGP4 

Anode Voltage  

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise sgeci}ied, voltage values 
are positive with respect to cathode 

f20000 max. 
112000 min. 

volts 
volts 

Grid-No.4 Voltage: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

Grid-No.2 Voltage   550 max. volts 
200 min. volts 

Grid-No.l Voltage: 
Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max, volts 
Positive peak value   2 max. volts 

Heater Voltage  j6.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment warn~up period  300 max. volts 
Heater positive with respect to cathode: 

Peak value  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless of h.e rwise sgect}tied, voltage values 
are positive with respect to grid No.i 

Anode Voltage   16000 volts 
Grid-No.4 Voltageb  i00 volts 
Grid-No.2 Voltage   300 volts 
Cathode Voltage for visual extinction 
of focused raster   28 to 60 volts 

Field Strength of required adjustable 
centering magnet  0 to 8 gauss 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  1.5 max. megohms 

a Incl utles implosion protection hardware. 
b Tne grid—No.N voltage requi re0 for optimum focus of any individual tube 

will have avalue anywhere between —100 and +9 o0 volts with the combine0 
cathode voltage and video—signal voltage adjusted to give an anode cur—
rent of 100 microamperes on a 9—inch Dy 12—inch pattern from an RCA-2F21 
monosC ope, or equivalent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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



16CHP4A 
Picture Tube 

,-~ 
PAN-O-PLY TYPE LOW-VOLTAGE ELECTROSTATIC FOCUS 
1 14o MAGNETIC DEFLECTION LOW GRID-No.2 VOLTAGE 

Direct Interelectrode Capacitances 
Cathode to al l other electrodes 5 pF 
Grid No.ltoall other electrodes 6 pF 
External conductive coating to anodea .1000 min— 1500 max pF 

/\ Heater Current at 6.3 V   450 ± 20 mA 
Heater Warm-Up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 
Focus Lens Unipotential 

OPTICAL 

Phosphor P4—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate   Filterglass 
Light transmission at center (Approx  ) 54~ 

MECHANICAL 

Weight (Approx  )
Overall Length  10.569 ± .242 in 
Neck Length   4.375 ± .125 in 
Projected Area of Screen  125 sq in 
External Conductive Coating 

Type (see car ounleEsiat Mentor tnis section) .Regular -Band 
Contact area for grounding  Near Reference Line 

Cap   Recessed Small Cavity (JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.67-208) 
TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin j -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 

Cap -Anode (Grid No.3, Grid 
No. S, Screen, Collector) 

C -External Conductive 
Coating 

~ MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are posdtive with respect to grid No.l 

Anode Voltage   12000 min —20000 max V 
Grid-No.4 Voltage 

Positive value  1250 max V 
Negative value  400 max V 

Cathode Voltage 
~1, Negative peak value   2 max V 

Negative bias value   0 max V 
Positive bias value   100 max V 
Positive peak value   150 max V 

ANODE 

9  5 lb 

BHR 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. 1. 
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-E~ 



16CHP4A 
Grid-No.2 Voltage  20 min-60 max V 
Heater Voltage   5.7 min-6.9 max V 
Peak Heater-Cathode Voltage 

Heaternegative with respectto cathode: 
During equipment warm-up period < 15 s 450 max V 
After equipment warm-up period   300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 
Voltages are positive with respect to grid No.l 

Anode Voltage  16000 V 
Grid-No.4 Voltageb   100 V 
Grid-No.2 Voltage  30 V 
Cathode Voltage  22 to 45 V 

For visual extinction of focused raster 

Field Strength   0 to 8 G 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance 1 5 max MS2 

a 

b 

L SCREEN WIDTH 
12.938 MIN. 

13.835'-.125 
25.75 R. 

~a~ ~. 

EXTERNAL ~~F%~~/ 
CONDUCTIVE ~ 

COATING 

1.125 ~ ,025 
DIA. 

`I I 
SCREEN 11280 HEIGHT 1.125 
10.250 
~N. 975 

x.25 
♦—

~~ 325 F.1~P6 
~' 0 ~2

JEDEC No, B7-208 ~FF~~`~ev° 'G'

DINENSIONS IN INC NES pE~~F'~~ 

Includes implosion protection hardware. 

The grid-No.4 voltage required for optimum focus of any individual tube 
will have avalue anywhere between -100 a d +300 voles wi ch the combined 

ch ode voltage and video-sign 1 voltage adj usced [o a ode arrant 
of 100 m amperes on a 9-inch by 12-inch pattern from an RCA -2 F21 mono-
scope, orce quivalenc. 

See X-RADIATION PRECAUTIONS at front of this section 

DIMENSIONAL OUTLINE (BULB J125 62A) 

10.
242 

61174 1.125 

'i 25 
1 

TRANSPARENT 
INSULATING 
COATING 

- t CAVITY LAP 
JEDEC No. JI-21 

CLY25'.125 
3.500 x.250 

92LM-1942 

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



16C11AP4A 

Picture Tube 
~` PAN-O-PLY TYPE 1 14° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes 5 pF 
Grid No.1 to al l other electrodes 6 pF 
External conductive coatino to anode. 1000 min — 1500 max pF 

i.~, Heater Current at 6.3 V   450 - 20 mA 
Heater Warm-Up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4—Sulfide Type, Aluminized 
For a;rves, see front of this ser_tion 

Faceplate   Fi lterglass 
C ght '.ransr~ls=ior at center (Aporox  )  54~ 

MECHANICAL 

Weight (Approx  ) 9  5 lb 
Overall Length 10  569 ~ 0.242 in 
Neck Length 4  375 ± 0.125 in 
Projected Area of Screen  125 sq in 
External Conductive Coatinga 

T~,c= =~ ~ ~ I ~i iTUi~LS' .t *ror' of Lhis ~xtion) .Regular-Band 
Cont rt area for ground~no  Near Reference Line 

Cap  Recessed Smal l Cavity (JEDEC No. JI-21) 
Base Smal l-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No. B7-208) 

TERMINAL DIAGRAM (Bottom View) 

ANODE 

/"~a 

Pin 1 -Heater 
P'.n ~-Grid No. '_
Pin }-Grid 1eo. 
P'n 4 -Grid No.A 
Pin 6 -Grid No.1 
°Ir 7 -Cathode 
Pin 8 -Heater 

Cap - Anode 
(Grid No.3, 
Grid No. 5, 
Screen, 
Col lector) 

C- External 
Conductive 
Coating 

H 8HR H 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are posttiue with respect to cathode 

Anode Voltage   10000 min —18000 max V 
Grid-No.4 Voltage 
°ositive va1 ~~e   1 100 max V 
L-a _tive value  550 max V 

Grid-No.2 Voltage   200 min-550 max V 
Grid-No. l Voltage 

.o:l ~ti ,~ peak value  220 max V 
,~ Negative blas value   155 max V 

Positive bias value  0 max V 
Positive peak val .aF   2 max V 

O RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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16CMP4A 
Heater Voltage   5.7 min-6.9 max V 
Peak Neater-Cathode Voltage 

Neater negative wlth respect to cathode: 
During equipment warm-up period_< 15 s 450 max V 
After equipment warm-up period   300 max V \./ 

Heater positive with respect to cathode: 
Combined AC & DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No. 1 

Anode Voltage   16000 V 
Grid-No.4 Voltage  -100 to 300 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to 60 V 

For visual extinction of focused raster 
Field Strength   0 to8 G 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance   1.5 max Mfg 
``.~ 

a Includes mplo sion pros action hardware. 

For X-radiation shielding ccnside ration s, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TURFS 

at front of this section 

~~\NG , 

P~~~ 
\5~ 

OxPGN 

92CL-10510 

DIMENSIONAL OUTLINE 
10.569 
±.242 

4.375 
2.125 - 

— 6.194 ±.117--
1 

 } 

SCREEN 
HEIGHT 11.270 
10.250 ±.125 
MIN. 

~ — ~  s , 

RIM-BAND 
OPENING 
10.494 
MIN. 

SCREEN WIDTH 
" 12.938 MIN. -` 

RIM-BAND OPENING 
13.141 MIN. 

--- 13.840 ± .125 

25.75 R. 

BASE 
JEDEC No. 

87-208 

CAVITY CAP 
'JEDEC No.JI-21 

- 1.312 ± .125 

O°
'yX2h

Xy1 

REFERENCE LINE 
DETERMINED BY GAUGE 

.125 ±'043 DIA JEDEC No.G-126 
.025 

DIMENSIONS IN INCHES 

~~ 

`~ 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



16RP4B 
Picture Tube 

.-. 
NO ION-TRAP MAGNET REQUIRED 

MAGNETIC FOCUS 70° MAGNETIC DEFLECTION 

/1 

+'"'\ 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes  5 pF 
Grid No.1 to all other electrodes  6 pF 

External conductive coating to anode f2000 max pF 

L 750 min pF 
Heater Current at 6.3 V  600 ± 30 mA 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
`or curves, see frort of this section 

Faceplate  Fi lterglass 
~~~.ght Tracsmiss~on ;Aoorox.)   66~ 

MECHANICAL 

Weight (Approx.)   I6 lb 
Overal l Length   18.750 ± 0.375 in 
Neck Length  7.500 ± 0.188 in 
Projected Area of Screen   139 sq in 
External Conductive Coating 

Tyo^~    Regular-Band 
Con'ac'. area *or grounding   Near Reference-Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dimeasionai-Outlines anaBulb J129A/B 3~^~eets 
at 'ronz of ihl_ section 

Cap  Recessed Smal l Cavity (JEDEC No.JI-21 
Base Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57; 
Basing Designation for BOTTOM VIEW   12N 

Pin 1 -' •eater 
Pin - vrid No.1 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Cap -Anode iGrid No.3, 
Screen, 
Collector) 

C -External 

ANODE 

H H 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

fln ie ss otherwise sp ecifCed, voltage values 
are positive with respect to cathode 

Anode Voltage  17500 max V 
Grid-No.2 Voltage  450 max V 
Grid-No. l Voltage 
'Vegative blas value  140 max V 
Poslt ive bias value  0 max V 
?osltive ~e=.k v31ue   2 max V 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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16RP4B 

Heater Voltage   f6.9 max V 
15.7 min V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

Curing equipment warm-up period not 
exceeding 15 seconds  450 max V 

After equipment warm-up period   165 max V 
Heater positive with respect to cathode: 

Combined AC and DC voltage   165 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR GRID-DRIVE SERVICE 
Unless otherwise specified, voltage values 

are positive with respect to cathode 
Anode Voltage  12000 V 
Grid-No.2 Voltage  300 V 
Grid-No. l Voltage  -28 to -72 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 
Grid-No. l-Circuit Resistance   1.5 max MCl 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

oaTn RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



17BJP4 
Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-YOLTAGE ELECTROSTATIC FOCUS 90o MAGNETIC DEFLECTION 

GENERAL DATA 
Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 pf 
Grid No.l to all other electrodes. 6 pf 

External conductive coating to anode 1500 max. pf 
1000 min. pf 

Heater Current at 6.3 volts  600 t 30 ma 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (ror Curves, see front of tnis sections .P4—Sulfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission (Approx.)   74~ 

Mechanical: 

Weight (Approx.)   15 lbs 
Overall Length   14-5/B" t 3/8" 
Neck Length  5-1/2" 3 3/16" 
Projected Area of Screen   149 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Jigg FlG 
sheets at front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bases (Alternates): 
Smal l-Shell Duodecal 6-Pin (JEDEC Group 4, No. 66-63) 
Short Smart-Shell Duodecal 6-Pin (JEDEC No.66-203) 
Basing Designation for BOTTOM VIEW   12L 

Pi n 1 -Heater ANODE 
Pin 2 -Grid No.l 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin il-Cathode 
Pin 12 -Heater 

G4 

GIB A ~ ~K 

H 

Gz 

Cap — Anode 
(Grid No.3, 
Grid No. 5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

f Indicates a cnang e. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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17BJP4 
-- Maximum and Minimum Ratings, Design-Maximum Yatue s: 

Unless otherwise stiecified, voltage values 
are yositive with res4ect to cathode 

ANODE VOLTAGE  
j17500 max. volts 
111000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value   1100 max. volts 
Negative value   550 max. volts 

GRID-No.2 VOLTAGE  550 max. volts 
GRID-No.l VOLTAGE: 

Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

HEATER VOLTAGE   
J6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period 200 max. volts 

Neater positive with 
respect to cathode: 
Combined AC and DC voltage   200 max. volts 
DC component   100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage valves 
are bositive with respect to cathode 

Anode Voltage  14000 volts 
Grid-No.4 Voltage  -55 to +300 volts 
Grid-No.2 Voltage  300 volts 
Grid-No.l Voltage for 

visual extinction of 
focused raster   -28 to -72 volts 

Maximum Circuit Value: 
Grid-No.l-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
%RADIATION PRECAUTIONS FOR CATNODR-RAY TUBES 

at front of this Section 

~Indicat es a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



17BP4D 

Picture Tube 
NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS 70° MAGNETIC DEFLECTION 

Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes   5 pf 
Grid No.1 to al l other electrodes 6 pf 

f1500 max. pf External conductive coating to anode. l 750 min. pf 
Heater Current at 6.3 volts   600 ± 60 ma 
Electron Gun Type Requiring 

No Ion-Trap Magnet 

Optical: 
Phosphor (For curves, see ProntoPtnis section) P4—Sulfide Type, 

Aluminized 
Faceplate, Spherical   Fi lterglass 

Light transmission (Approx  )  74% 

Mechanical: 
Weight (Approx  )  18 lbs 
Overall Length  19-3/16" ± 3/8" 
Neck Length   7-1 /2" ± 3/16" 
Projected Area of Screen  149 sq. in. 
External Conductive Coating: 

Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional -Outlines and Bulb Jtg3BlD sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base Small -Shell Duodecal 5-Pin (JEDEC Group 4, 

No. B5-57) 
Basing Designation for BOTTOM VIEW  12N 

ANODE 
Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Cap -Anode 
(Grid No.3, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. 1. 
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17BP4D 
Maximum and Minimum Ratings, Design-Maximum Valaes: 

Unless otherwise s¢eci}tied, voltage val—
ues are ¢ositive with respect to cathode 

Anode Voltage   17500 max. volts 
Grid-No.2 Voltage   550 max. volts 
Grid-No.l Voltage: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

Heater Voltage  f6.9 max. volts 
5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 165 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  165 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise s¢eci}tied, voltage val—
ues are ¢ositive with respect to cathode 

Anode Voltage   12000 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -28 to -72 volts 

Maximum Circuit Value: 

Grid-No.l~ircuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

e 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



17CF P4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE 
LOW—VOLTAGE ELECTROSTATIC FOCUS 

DATA 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 volts 
Current 6 t 10% amP 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes. 6 µµf 
Cathode to all other electrodes  5 µµf 

,J15b0 max. µµf 
111200 min. µµf 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)   79% 

Phosphor (ror Curves, see front or Lnis sect ton) P4—Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 
Persistence  Medium-Short 

Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal  
Horizontal  
Vertical  

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length   15" t 3/8" 
Greatest width  
Greatest height 
Diagonal  
Neck length 
Radius of curvature of faceplate (External 

Screen Dimensions (Minimum): 
Greatest width  
Greatest height 
Diagonal  
Projected area  

Weight (Approx.)  
Operating Position  
Cap Recessed Small Cavity (JEDEC No. J1-21) 
Bulb   J132-1/2 CS/D1 
Base   Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No. B6-203) 
Basing Designation for BOTTOM VIEW  12L 

External conductive coating to ultor . 

0

90° 
85° 
68° 

15-5/8" t 1/8" 
12-3/4" t 1/8" 

16-9/16" t 1/8" 
5-1/z" f 3/is" 

surface) 20-3/4" 

Pin 1-Heater 
Pin 2-Grid No.l 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 

14-3/4" 
11-11/16" 
15-3/a" 

155 sq. i n. 
10 lbs 

Any 

Gap- U) for 
(Grid No.3, 
Grid No. 5, 
Col lector) 

C- External 
Conductive 
Coating 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, NARRISpI, NEW 1EREEY 

DATA 1 



17CFP4 
PICTURE TUBE 

ARID-DRIYE~ SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE {16000 max. 
120001 min. 

volts 
volts 

GRID-No.4 (FOCUSING► VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2 VOLTAGE 500 max. volts 
GRID-NO.1 VOLTAGE: 

Negative-peak value 200 max. volts 
Negative-bias value 140 max. volts 
Positive-bias value 0 max. volts 
Positive-peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment wane-up period not 
exceeding 15 seconds  410 max. volts 

After equipment warn-up period 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (Ecgkl between i2000l and 26000 volts 
and grid-No.a voltage (EcZk) between aoo and goo volts 
Grid-No.4 Voltage for 

focus§.   -50 to +350 volts 
Grid-No.l Voltage for 

visual extinction of 
focused raster  See Raster-Cutoff-Range Chart 

for Grid-Drive Service 
Grid-No.l Video Drive 

From Raster Cutoff 
(Black level): 
White-level value 
(Peak positive)  Same value as determined for 

Ecik except video drive is a 
positive voltage 

Grid-No.4 Current   -25 to +25 µa 
Grid-No.2 Current   -15 to +15 µa 
Field Strength of Adjust-

able Centering Magnet'  0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of 26000 volts 
and grid-No.z voltage of goo volts 

Grid-No.4 Voltage for focus -50 to +350 volts 
Grid-No.l Voltage for 

visual extinction of 
focused raster  -28 to -72 volts 

10-59 ELECTRON TUBE DIVISION 
RADIO CORIORATION OF AMERICA, HARRISON, NEW JERSEY 
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17C F P4 

PICTURE TUBE 

Grid-No.1 Video Drive from Raster 
Cutoff (Black level): 
White-level value 28 to 72 volts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance   1.5 max. megohms 

CATHODE-DRIVE' SERVICE 

finless othenlRise syecified, voltage values 
are bositive with respect to Arid No.3 

Maximum and Minimum Ratings, Design—Center Yalaes: 

ULTOR-TO-GRIC-No.l VOLTAGE  f16000 max. volts 
112000° min. volts 

GRID-No.4-TO-GRID-No.l VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2-TO-GRID-No.l VOLTAGE  640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE  500 max. volts 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value 200 max. volts 
Positive-bias value 140 max. volts 
Negative-bias value 0 max. volts 
Negative-peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  410 max. volts 

After equipment warrrrup period 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

With any ultor—to—grid—No. 

ia000'~ and x6000 volts 
No.T voltage (fic ygil he 

Grid-No.4-to-Grid-No.l 
Voltage for focus§  

Cathode-to-Grid-No.l 
Voltage (Ekgi) for 
visual extinction 
of focused raster 

3 voltage (fic5g1) between 
and grid—No.a—to—g rid—
tween aao and 6qo volts 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black level): 
White-level value 
(Peak negative) 

Grid-No.4 Current 

0 to 400 volts 

See Raster—Cutoff—Range Chart 
for Cathode—Drive Servtice 

Same value as determined for 
Ekgi except video drive is a 

negative voltage 
  -25 to +25 µa 

10-59 ELECTRON TUBE DIVISION 
RADIO CORRORATION Of AMERICA, NARRISON, NEW IE RSEY 
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17CFP4 
PICTURE TUBE 

Grid-No.2 Current  -15 to +15 µa 
Field Strength of Adjust-
able Centering Magnet'   0 to 8 gausses 

Examples of Use of Design Ranges: 
With ultor-to-grid-

Na.1 voltage of  16oao volts 
and grid-No.2-to-grid-

No.: voltage of  30o volts 

Grid-No.4-to-Grid-No.l 
Voltage for focus  0 to 400 volts 

Cathode-to-Grid No.l 
Voltage ,for visual 
extinction of focused 
raster   28 to 60 volts 

Cathode-torrid-No.l 
Video Drive from Raster 
Cutoff (Black level): 
White-level value  -28 to ~0 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1  5 max. megohms 

~ Grid drive is the operating condition in which the video signal varies 
the grid-N o.i pole nt tai with respect to cathode. 

~ This value is a working design-center minimum. The equivalent absolute 
rainisus ultor- or ultor-to-grid-N o.1 voltage is SO,B00 volts, below 
which the se ry iceaDil ity of the 17CF Pu wilt be impaired. The equipment 
designer has the responsibil ity of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply-voltage variation and equipment variation the absolute minimum 
ulto r- or ultor-to-grid-N o.i voltage is never less than 10,800 volts. 

The grid-N o.0 voltagge or grid-x o. u-to-grid-N o.1 voltage required for 
focus of any ind iv itlual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor-to- 
grid-No.1 voltag e),or grid-No.2 voltage (or grid-N o.2-to-grid-No.1 
voltage) within design ranges shown for these items. 

• Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/2`. Excluding extraneous Pields, the center oP the 
u ndeTl ec led focused spot will tall It hin a circle having a 5/16-inch 
lad i,a5 content rlc with the Center oP the tube Pace. IL i5 to De not etl 
that Lhe ea rth'S magnetic field can cause a5 much a5 1/2-inch defleC-' 
t ion of the Spot fran the tenter of the tube fate. 

• Cathode tlrive i5 the operating condition in which the video signal 
varies the cathode potential with respect to grid Xo.i and the other 
electrodes. 

For X-ray shielding considerations, see sheet 
%RAY PRECAUTIONS FOR CATRODE-RAY TUBES 

at front of this Section 

10-59 ELECTRON TUBE DIVISION 
RADIO CORRORATION Of AMERICA, HARRISON, NEW JERSEY 
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17CFP4 
RASTER-CUTOFF-RANGE CHARTS 

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR YOLTS=12000 TO 16000 
GRID-Ns4 VOLTS ADJUSTED 

FOR FOCUS. 

200 
GRID~Ns2 VOLTS 

400 

CATHODE-DRIVE SERVICE 

500 

92CS-10246 

Ef=6.3 VOLTS 
ULTOR-TO-GRID-Nsl VOLTS=12000 TO 16000 
GRID-Ns4-TO-GRID-Nsl VOLTS ADJUSTED 

FOR FOCUS. 

200 300 400 
GRID-NY2-TO-GRID-N$I VOLTS 

500 

ELECTRON TUBE DIVISION 92CS-10247 
RADIO CORIORATION OF AMERIG, MARRISON, NfW JERSEY 
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17CFP4 
PICTURE TUBE 

SCREEN WIDTH 
143/4 MIN. 

IS 5/gam 21/gH

3.56 R~ 

REFERENCE 
LINE 

(NOTE 2) 

SHORT SMALI-
SHELL DUODECAL 

6-PIN BASE 
JEDEC GROUP 4 

NIID6-203 
(NOTE 3} 

1 x/16 = X16 

SCREEN 
HEIGHT 
11 11/16 
MIN. 

313rIG : I/4 

10-59 ELECTRON TUBE DIVISION 
RAplO CORPORA110N OF AMERICA, HARRISON, NEW JERSEY 

CE-10261A 
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17CFP4 

PICTURE TUBE 

i 

I 

^\ 

.^. 

12 3i4 

~ ~B 

10-59 

4 

I/2 R. 

912 = 316 . ~  512 * 3 16 —►' 

—`\ 

93/4 R. 

.~ ~4 

g l~4 a 

~2.06~~ R. 

~— ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC NQ JI-21 

(NOTE 1) 

ELECTRON TUBE DIVISION 
RADIO CORIORATION OF AMERICA, NARRISON, NEW !E[SFY 

CE-102616 



17CFP4 
PICTURE TUBE 

23/ „ I/8 MAX. 
4 (NOTES 6 8 7) 

SPLICE LINE 

7~6 
~7 

w SEE NOTE 7 
MAX. /16 

(NOTE 8) 
(NO E X8 ) DETAIL

NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS1 
OF t 30°. ULTOR TERMINAL IS ON SAME SIDE AS. PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-L INE GAUGE JEDEC No.G-I 16 (SHOWN AT FRONT OF 
THIS SECTION( AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3; SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT-
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET 
CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE 
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 
AND HAVING A DIAMETER OF 2-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH. 

MOTE 6: MEASURED 2-9/32" t I/32" FROM THE PLANE TANGENT 
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN-
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN I/4", BUT AT ANY POINT AROUND 
THE SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/8" BE-
YOND THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR 
DIMENSIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF 
THE BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE 
FOR THE MAXIMUM DIMENSIONS OF THE BULGE. 

10-59 ELECTRON TUBE DIVISION 
RADIO CORRORATION Of AME[IG. XA[1I50N, NEW 1ERSEY 

CE-10261C 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
Ef=6.3 VOLTS 
ULTOR-TO-GRID-NQI VOLTS=16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N>tl TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14"x 10%2" 

GRID-DRIVE SERVICE 
Ef = 6.3 VOLTS 
ULTOR VOLTS =16000 
GRID Nsl BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14'z IOIAZ" 

I.G:I. GORDINATES OF SCREEN: X=0.270 =0.300   ""-" 

 ---CATHODE DRIVE  
GRID DRIVE 

m 

Q 
J 600 
H 
O 
O 

0 10 20 30 40 50 60 70 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON NBE DIVISION 92GM-9241R1 
RADIO CORRORATION Of AMERICA, MARRISON, NEW 1ERSEY 



17CFP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
Ef= 6.3 VOLTS 
ULTOR-TO-GRID-N>zl 

VOLTS=12000 TO 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID Nsl TO GIVE 
FOCUSED RASTER CUTOFF. 

GRID-DRIVE SERVICE 
Ef = 6.3 VOLTS 
ULTOR VOLTS=12000 TO 16000 
GRID NQI BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

---CATHODE DRIVE 
GRID DRIVE 

2.5 

2 

h 
W 
K 

a 

I.5 

a 
J 
J_

K 
O I 
J 

0.5 

G 
7 

1 

0 20 40 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION g2CM-9243 
RADIO CORRORAiION Of AMFRIU. MARRISON. NEW 1ERSEY 



17DQP4 
Picture Tube 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS I 10° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts 
Heater Warrr~Up Time (Average) 
Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. .~ 
Cathode to all other electrodes. 

r 
External conductive coating to ultor { 

Electron Gun  Type Requiring 

Optical: 

Faceplate 
Light transmission (Approx.) 

450 t 5% ma 
11 seconds 

6 µµf 
5 µµf 

1700 max. µµf 
1200 min. µµf 
No Ion-Trap Magnet 

Phosphor (ror curves, see front of this section) 

Filterglass 
  77% 

. P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx.)   10 lbs 
Overall Length   12-1/8" t 1/4" 
Neck Length  5" t 1/B" 
Projected Area of Screen   155 sq. in. 
External Conductive Coating: 
Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-2'ube Dimensional-Outlines and Bulb Jigz-1l2 AlB 
sheets at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base  Special 6-Pin (JEDEC No.66-214) 

Basing Designation for BOTTOM VIEW  7FA 
H 

Pin 2 -Cathode 
Pin 3 -Heater 
Pin 4 -Heater 
Pin 5 -Grid No.l 
Pin 6 -Grid No.4 
Pin 7 -Grid No.2 c- `_~Gp 

• 
~3,GS,c~, 

UITiDR 

Gq 

Cap - Ul for 
(Grid No.3, 
Grid No.S, 
Collector) 

C -External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 
3-62 



17DQP4 

Maximum Ratings, Design-Maximum Values: 
ULTOR-TORRID-No.l VOLTAGE  17600 max. volts 
GRID-No.4-TORRID-No.l (FOCUSING) 

VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2-TORRID-N o.1 VOLTAGE  70 max. volts 
CATHODE-TORRID-No.l VOLTAGE: 

Positive bias value   150 max. volts 
Negative peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.i voltage of iggoo volts 
¢nd grid-No.2-to-grid-No.i voltage of go volts 

Grid-N o.4-torrid-No.l Voltage 
for focus   -200 to +350 volts 

Cathode-to-Grid-No.l Voltage for 
visual extinction of focused raster 31 to 49 volts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.J. 
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Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS I 10° MAGNETIC DEFLECTION 

INTERNAL MAGNETIC SHIELD 
With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 
Cathode to all other electrodes. 3.65 pf 
Grid No.l to all other electrodes. 4.15 pf 

External conductive coating to anode 
J1400 max. pf 
l 900 min. pf 

Heater Current at 2.68 volts   450 ± 45 ma 
Heater Warm-Up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

ODtical: 
Phosphor (For Curves, see front of this section). .P4—Sulfide Type, 

Aluminized 
Faceplate, Spherical  Filterglass 

Light transmission (Approx.)   77% 

Mechanical: 
Weight (Approx.)   10 lbs 
Overall Length   10-13/16" ± 3/16" 
Neck Length  3-11/16" t 1/16" 
Projected Area of Screen   155 sq. in. 
External Conductive Coating: 
Type   Modified-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Ji3z-i/z A/B 
sheets at front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No. 87-208) 
Basing Designation far BOTTOM VIEW   8JK 

Pin 1-Heater 
Pin 2-Grid No.2 
Pin 3-Grid No.l G 

Pin 4-Grid No.4 
Pin 6-Grid No.2 
Pin 7-Cathode 
Pin 8-Heater G 

Gq

c 
Gp 

ANODE 

K 

Cap -Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

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

DATA 
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17DRP4 
Maximum and Minimum Ratings, Design-Xaximum Values: 

Unless otherwise s¢eci}'ied, voltage values 
are ¢ositive with res4ect to cathode 

ANODE VOLTAGE   17600 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value  950 max. volts 
Negative value  700 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.l VOLTAGE: 

Negative peak value   400 max. volts 
Negative bias value   155 max, volts '~ 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

NEATER VOLTAGE  f2.9 max. volts 
12.4 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: ,. 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise s¢ecified, voltage values 
are ¢ositive with res¢ect to cathode 

Anode Voltage   14000 volts 
Grid-No.4 Voltage   100 to 500 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.l Voltage for visual 

extinction of focused raster  —35 to -72 volts 

Maximum Circuit Value: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 
W 

for X-radiation shielding considerations, see sheet 
R-RADIATION PRBCAUTIONS FOR CATBODB-RAY TUBBS 

at front of this Section 

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



17DSP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW—VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Ntth heater hauin¢ controlled warm-up time 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 
Current  
Warm-up time (Average) 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 
Cathode to all other electrodes  

External conductive coating to ultor.  

Faceplate, Spherical  
Light transmission (Approx  ) 

Phosphor (ror curves, see front of this section) . 

s.3 
o.s 

11 

volts 
amp 
sec 

6 µµf 
5 µµf 

J1500 max. µµ.f 
11000 min. µµf 

Filterglass 

Fluorescence 
Phosphorescence  
Persistence  

Focusing Method  
Deflection Method  
Deflection Angles (Approx.): 

Diagonal 
Horizontal  
Vertical  

Electron Gun 
Tube Dimensions: 

Overall length  
Greatest width 
Greatest height 
Diagonal 
Neck length  
Radius of curvature of 
faceplate (External surface)  20-3/4" 

Screen Dimensions (Minimum): 
Greatest width  14-3 /4" 
Greatest height   11-11/1.6" 
Diagonal"  15-3/4" 
Projected area  155 sq. in. 

Weight (Approx  1  10 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bulb  J132-1/2 Al/B1 
Socket  Ucinite Part No.115446, or equivalent 

78% 
.P4—Sulfide Type 

Aluminized 
White 
White 

Medium-Short 
Electrostatic 

Magnetic 

110° 
105° 
870

Type Requiring No Ion-Trap Magnet 

11-1/4" t 3/16" 
15-5/8" t 1/8" 
12-3 /4" t 118" 
i6-9116" t 1/8" 
4-1/8" t 1/8" 

4-60 EIECfRON TUBE DIVISION 
RADIO CO[N)[ATION OF AMERICA, NARRISON, NEW JERSEY 
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Base 

17DSP4 
PICTURE TUBE 

Small-Button Neoeightar 7-Pin, Arrangement 1, 
(JEDEC No. 67-208) 

Basing Designation for BOTTOM VIEW  SHR 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pin 7 -Cathode 
Pin B -Heater 

Cap -Ul for 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

ARID-DRIYE~ SERVICE 

Unless otherwise specified, voltage val-
ues are yositive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE  f18000 max. volts 
1120001 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value 1000 max. volts 
Negative value 500 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 
GRID-No.1 VOLTAGE: 

Negative-peak value  200 max. volts 
Negative-bias value  140 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds 410 max. volts 

After equipment warm-up period. 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (RcS kl between ia000~ and i8000 volts 
and grid-No.2 voltage (Ecakl between soo and goo volts 

Grid-No.4 Voltage for 
focus§  0 to 400 volts 

Grid-No.l Voltage (Ec1k) 
fdr visual extinction 
of focused raster   See Raster-Cutoff-Range Chart 

for Grid-Drive Service 
Grid-No.l Video Drive 

from Raster Cutoff 
(Black level): 
White-level value 
(Peak positive)  Same value as determined for 

E~1k except video drive is a 
positive voltage 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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17DSP4 

PICTURE TUBE 

ij 
OS, 

A 
Y 

Grid-No.4 Current  -25 to +25 µa 
Grid-No.2 Current  -15 to +15 µa 
Field Strength of Adjust-
able Centering Magnet" 0 to 8 gausses 

Examples of Use of Design Ranges: 

With altar voltage of i6000 i6000 volts 
and grid-No.s voltage o} qoo qoo volts 

Grid-No.4 Voltage for 
focus  0 to 400 0 to 400 volts 

Grid-No.l Voltage for 
visual extinction of 
focused raster   -38 to -72 -45 to -90 volts 

Grid-No.l Video Drive 
from Raster Cutoff 
(Black level): 
White-level value  38 to 72 45 to 90 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1  5 max. megohms 

CATHODE-DRIVE SERVICE 

Unless otherwise speci}ied, voltage values 
are tiosittive with respect to grid No.i 

Maximum and Minimum Ratings, Design-Center Values: 

  J18000 max. volts 
`12000 min. volts 

GRID-No.4-TO-GRID-No.l (FOCUSING) 
VOLTAGE: 
Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2-TO-GR10-No.l VOLTAGE   640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE   500 max. volts 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value  200 max. volts 
Positive-bias value  140 max. volts 
Negative-bias value  0 max. volts 
Negative-peak value  2 max. volts 

PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max. volts 

After equipment warnr-up period 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

ULTOR-TO-GRID-No.l VOLTAGE 

4-6C 
ELECTRON TUBE DIVISION 

P ADO COYYOYAiION OF AMEPICA. MA¢iI50N, NEW IE NSEY 
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PICTURE TUBE 

Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage (Ec5g11 between Is000*
and z8000 volts and grid-No.a-to-grid-No.1 voltage (Bcygll 

between azg and bqo volts 

Grid-No.4-to-Grid-No.i 
Voltage for focus§  0 to 400 volts 

Cathode-torrid-No.l Voltage 
(Ekgi)- for visual extinction 
of focused raster   See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)  Same value as determined for 

Ek91 except video drive is a 
negative value 

Grid-No.4 Current   -25 to +25 µa 
Grid-No.2 Current   -15 to +15 µa 

Field Strength of Adjust-
able Centering Magnet`. 0 to 8 gausses 

Examples of Use of Design Ranges: 

With uLtor-to-grid-

No.: voltage of zb000 z6000 volts 

and grid-No.2-to-grid-

No.z voltage of goo qoo volts 

Grid-No.4-to-Grid-No.l 
Voltage for focus   0 to 400 0 to 400 volts 

Cathode-to-Grid-No.l 
Voltage for visual extinc-
tion of focused raster. 35 to 63 43 to 78 volts 

Cathode=to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black level ): 
White-level value   -35 to -63 -43 to -78 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1.5 max. . megohms 
• 

Gritl drive is the operating condition in which the video signal varies 
the gritl—No.l potential with respect to cathode. 

~ This value is a working design—center minimum. The equivalent absolute 
winisuw ul for (or alto r—to—ggrid—No. i) voltage is 11.000 volts, Delow 
which the se rviceaDitity of the 17DSPu wilt De impaired. The equipment 
designer has the re sponsibil lty oP determining a minimum design value 
such that under the worst proDaDle operating conditions involving 
s upplY—voltage variation and equipment variation the ahsol ate minimum 
ul for (or alto r—to—grid—No. 1) voltage is never less than 11,000 volts. 

§ The grid—No.0 (or grid—No. u—t o-g ri d—No. i) voltage required for optimum 
focus of any individual tube will have a value Det ween 0 and u00 volts 
independent of ul for current and will remain essentially constant Por 
values of uitor (or ul to r—to-grid—No. l) voltage or grid—No.2 (or grid—
No.2—t o—grid—No. l) voltage within design ranges shown for these items. 

4~0 EI.ECfRON TUBE DIVISION 
AADIO GWRONATION OF AMERI U, HARAISON, NFW IE RSEY 

DATA 2 



17DSP4 
PICTURE TUBE 

x Distance from Refe+ence Line for suitable PM centering magnet should 
not exceed 2-1/B'. Excluding extraneous fields, the center of the 
u ndePlected focused spot will fall within a circle having a 5/16—inch 
radius concentric with the center oP the tube face. It Js to be noted 
that the earth's magnetic field can cause as much as 1/2—inch deflec—
tion of the spot Prom the center of the tube face. 

~ Cathode drive is the operating condition in which the video signal 
varies the cathode potential wJth respect to grid No.i and the other 
electrodes. 

OPERATING CONSIDERATIONS 

:Shatter-Proof Cover Over the Tuhe Face. Fol lowing con-

ventional picture-tube practice, it is recommended that the 
cabinet be provided with a shatter-proof, glass cover over 

the face of the 17DSP4 to protect it from being struck acci-

dental ly and to protect against possible damage resulting 

from tube implosion under some abnormal condition. This 

safety cover can also provide X-ray protection when required. 

For %ray shielding considerations, see sheet 
%RAY PRECAUTIONS FOR CATBODB-RAY TUBES 

at front o} this Section 

4-60 ELECTRON TUBE DIVISION 
0.ADI0 CORPORATION Of AME¢ICA, HARRISON, NEW JERSEY 

DATA 3 
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2 1/2 R. 

17DSP4 
PICTURE TUBE 

SCREEN WIDTH 
14 3/an M IN. 

15 5/8 t 
I/Bn 

(NOTE 67 

~~ 

~~~~~~~~~~ ~%~~/Ii~~~ 

,/ 

y AXIS 

.920 

11/8 =1'32 

X AXIS 

ii 
L 

SCREEN 
HEIGHT 

111 /16 
MIN. 

113/ 16 :I/8 / 

REFERENCE 
LINE 

(NOTE 2) 

SMALL-BUTTON NEOEIGHTAR 
7-PIN BASE 

JEDENOTE 3) 
208 

I 

4-~0 ELECTRON NRE DIVISION 
GDIO CORIORATION OF M1ElIU, HARRISON, NEW JERSEY 

CE-10375A 
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17DSP4 

PICTURE TUBE 

I/2 R. 

12 3/4" 
2I/e" 

(NOTE 6) 

92CL-10375 

SPLICE LINE 
(SEE DETAIL) 

I I %4 2 3/ 16 

7 1/B 2 1/B

b" R. 

3~Z R. 

35/Ig 
y 

4 %8"-► 
2 %" 

fi
4 

3/y" 

MIN. 

~ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC NQ JI-21 

(NOTE 1) 
• 
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4-60 ELECTRON TUBE DIVISION 
RADIO COtYORATION OF AMERIG, HARRISON, NEW JERSEY 
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17DSP4 

PICTURE TUBE 

2~ 
., I/6 M X i

'f4 

(NOTES 687) 

i 

7~6 
~T 

o SEE NOTE 7 

MAX. X16 
(NOTE 8) 

(NO E X6 ) 

SPLICE LINE 

DETAIL

NOTE i s THE PLANE THROUGH Ti1E TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER—

MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS( 

OF t 300. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE—LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREE—

LY. THE DESIGN OF THE SOCK ET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 

SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF 

BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 

AXIS AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ON LV WITH SOFT DRV LINT—
LESS CLOTH. 

MOTE 6: MEASURED 2-9/32" t I/32" FROM THE PLANE TANGENT 
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 

NOTE 7: BULGE AT SPLICE—LINE SEAL MAY INCREASE THE IN—
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT 8Y NOT MORE THAN I/4", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/B" BEYOND 
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN—
SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE N: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF THE 
BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE FOR 
THE MAXIMUM DIMENSIONS OF THE BULGE. SUPPORTS MUST BE 
SPACED FROM THE TUBE BY THE USE OF CUSHIONING PADS MADE 
OF MAT ERIAL SUCH AS ASPHA LTA MPREGNATED FELT, OR EQUIVALENT. 

4-60 ELECTRON TUBE DIVISION 
tADlO CO[[OIAiION OF AMftIG, HA[RISON, NEW JF RSEY 

CE-10375C 



17DSP4 
RASTER-CUTOFF-RANGE CHARTS 

GRID-DRIVE SERVICE 
E.F=6.3 VOLTS 
ULTOR VOLTS=12000 7018000 
GRID-N'4 VOLTS ADJUSTED FOR FOCUS. 

200 

E f=6.3 VOLTS 
ULTOR-TO-GRID-N~1 VOLTS=12000 7018000  
GRID-N44-TO-GRID-N31 VOLTS ADJUSTED 

FOR FOCUS. 

300 400 
GRID-N42 VOLTS 

CATHODE-DRIVE SERVICE 

500 

92C5-10376 

A 

200 300 400 
GRID-N' 2-TO-GRID-N3I VOLTS 

500 

ELECTRON TUBE DIVISION 
RADIO CO[RO[ATION OE AMERICA, HARRISON, NEW JERSEY 

92CS-10377 



17DSP4 
AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
Ef = 6.3 VOLTS 
ULTOR-TO-GRID-NQI VOLTS= 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID Nstl TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER 512E = 14"x 10%2" 

GRID-DRIVE SERVICE 
Ef = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID Nsl BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14'z 10 1/2" 

-- CATHODE DRIVE 
-GRID DRIVE 
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17DSP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
Ef=6.3 VOLTS 
ULTOR-TO-GRID-N'I 

VOLTS=12000 TO IB000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N'I TO GIVE 
FOCUSED RASTER CUTOFF, 

2.5 

2 

h 
w 
W 1.5 
a 

Q 
J 

0 
J 

0.5 

GRID-DRIVE SERVICE 
E{=6.3 VOLTS 
ULTOR VOLTS=12000 TO 18000 
GRID N'I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF, 

- - -CATHODE DRIVE 
GRID DRIVE 

i 
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O 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

F 

ELECTRON TUBE DIVISION 
l.~DIO COtfOtATION Of AMFt1U, NAIIISON, NEW IElSFY 

92CM-10382 





17DWP4 
Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 t 10$ ma 
Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes 6  5 µµf 
Cathode to all other electrodes   5 µµf 

External conductive coating to ultor. 
!1500 max. µµf 
l 750 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate   Fi lterglass 
Light transmission (Approx  )  74~ 

Phosphor (ror curves, see front oftnis section). P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx  )  18 lbs 
Overall Length  19-3/16" f 3/8" 
Neck Length   7-1/2" t 3/16" 
Projected Area of Screen  149 sq. in. 
External Conductive Coating: 
Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Ji33 B/D sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base  Small-Shell Duodecal 6-Pin, 

Arrangement 1, (JEDEC Group 4, No.66-63) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1 -Neater 
Pin 2 -Grid No.l 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

'~C 

Cap -Ul for 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

Dnrn 
I-63 
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17DWP4 

MaxIIRUIII Ratings, Design-Maximum Values: 
ULTOR VOLTAGE   22000 max. volts 
GRID-No.4 (FOCUSINGI VOLTAGE: 

Positive value  800 max. volts 
GRID-No.2 VOLTAGE   700 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   180 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

Typical Operating Conditions: 
,With ultor voltage of x8oao volts 
and grid-No.2 voltage of goo volts 

Grid-No.4 Voltage for focus   0 to 400 volts 
Grid-No.l Voltage for visual 

extinction of focused raster  -28 to -72 volts 

For X-radiation shielding considerations, see sheet 
R-RADIATION PRECAUTIONS FOR CATNODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



17DXP4 
Picture Tube 

~ SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 volts 
Current at 6.3 volts  0.45 amp 
Warm-up time (Average)  11 sec 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes 6 µµf 
Cathode to all other electrodes 5 Nµf 

External conductive coating to ultor. 
(1500 max. µµf 
11000 min. µµf 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  77% 

Phosphor (For curves, see front of this section) ,P4—Sulfide. Type 
Aluminized 

Fluorescence  White 
Phosphorescence   White 

Persistence  Medium Short 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal  110°
Horizontal  105°
Vertical   87°

Electron Gun  Type Requiring No lorr-Trap Magnet 
Tube Dimensions: 

Overall length  10-11/16" t 1/4" 
Greatest width  15-5/8" t 1/8" 
Greatest height   12-3/4" t 1/8" 
Diagonal  16-g/16" t 1/8" 
Neck length   3-9/16" t 1/8" 
Radius of curvature of faceplate 
(External surface)  20-3/4" 

Screen Dimensions (Minimum): 
Greatest width  14-3/4" 
Greatest height   11-11/16" 
Diagonal  15-3/4" 
Projected area  155 sq. in. 

Weight (Approx  )  10 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bulb J132-1/2 A/B 
Socket  Ucinite Part No. 115446, or equivalent 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No. 87-208) 

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

DATA I 
8-60 



17DXP4 

Basing Designation for BOTTOM VIEW  8.JR 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.3 
Pin 6- Internal 

Connection—
Do Not Use 

Pin 7-Cathode 

Pin 8-Heater 
Cap - Ul to r 

(Grid No.4, 
Collector) 

C - External 
Conductive 
Coating 

GRID-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are ti ositive with resbect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE j16000 max. volts 
1120004 min. volts 

GRID-No.3 (FOCUSING) VOLTAGE  650 max. volts 

GRID-No.2 VOLTAGE 550 
300 

max. 
min. 

volts 
volts 

GRID-No.l VOLTAGE: 
Negative-peak value 200 max. volts 
Negative-bias value 140 max. volts 
Positive-bias value 0 max. volts 
Positive-peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  410 max. volts 

After equipment warm-up period 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges; 

With any ultor voltage (Ecyk) between i2000 and i6000 volts 
and grid—No.s voltage /E c2k1 between qoo and qgo volts 
Grid-No.3 Voltage for 
focus§   0 to 400 volts 

Grid-No.1 Voltage (Eck) 
for visual extinction 
of focused raster See Raster—Cutoff—Range Chart 

for Grid—Drive Service 
Grid-No.l Video Drive from 

Raster Cutoff 
(Black level): 
White-level. value 
(Peak positive)  Same value as determined for 

Eclx except video drive is a 
positive voltage 

Grid-No.3 Current  -25 to +25 µa 
Grid-No.2 Current  -15 to +15 µa 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



17 DXP4 
Field Strength of Adjust-
able Centering Magnetl 0 to 12 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of i6000 36000 volts 
and grid-No.z voltage of qoo goo volts 

Grid-No.3 Voltage for 
focus  0 to 400 0 to 400 volts 

Grid-No.1 Voltage far 
visual extinction 
of focused raster  —34 to —63 —43 to -78 volts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value  34 to 63 43 to 78 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1  5 max. megohms 

CATHODE-DRIVES SERVICE 

Unless otherwise s¢ecified, voltage values 
are positive with respect to grid No.3 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE J16000 max. volts 
112000+ min. volts 

GRID-No.3-TO-GRID-No.1 (FOCUSING) 
VOLTAGE  650 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE 690 max. volts 

GRID-No.2-TD-CATHODE VOLTAGE 550 max. volts 
300 min. volts 

CATHODE-TD-GRID-No.l VOLTAGE: 
Positive-peak value  200 max. volts 
Positive-bias value  140 max. volts 
Negative-bias value  0 max. volts 
Negative-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds 410 max. volts 

After equipment warm-up period. 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 
With any ultor-to-grid-No.3 voltage (Ec4g 11 between 
32000 and 36000 volts and grid-No.z-to-grid-
No.3 voltage (E~ZgI) between qoa and 6qo volts 

Grid-No.}to-Grid-No. i 
Voltage for focus§  0 to 400 volts 

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

DATA 2 
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17DXP4 
Cathode-to-Grid-No.1 

Voltage (Ekyl) for 
visual extinction 
of focused raster  See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.l 

Video Drive from 
Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)   Same value as determined for 

Ekyl except video drive is a 
negative voltage 

Grid-No.3 Current   -25 to +25 µa 
Grid-No.2 Current   -15 to +15 µa 
Field Strength of Adjust-
able Centering Magnetj. 0 to 12 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid-
No.1 voltage of 16000 16000 volts 

and grid-No.2 to-grid-
No.1 voltage of goo goo volts 

Grid-No.3 to-Grid-
No.l Voltage 
for focus   0 to 400 0 to 400 volts 

Cathode-to-Grid-No.l 
Voltage for visual 
extinction of 
focused raster  34 to 56 41 to 69 volts 

Cathode-to-Grid-No.l 
Video Drive from 
Raster Cutoff 
(Black level): 
White-level value -34 to -56 -41 to -69 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

~ Grid drive is the operat ingt condition in which the vitleo signal varies 
the gritl—NO.1 pot antiai w{ h respect to cat hotle_ 

~' This value is a working design—center minimum. The equivalent abso iota 
a {nifus into r— or into r—to—gritl—No.1 voltage is 11,000 volts, below 
which the serviceabil ity of Lhe 170xPu will De impaired. The equipment 
tlesigner has ine responsiDil ity of determining a minimum design value 
such that under the worst probable operating conditions involving 
s upD1Y—voltage variation and equipment variation the aDsol ute minimum 
into r— or into r—to—grid—x0.1 voltage is never less than 11,000 volts. 

The grid—No.3 voltage required for opt imum focus of any individual tube 
may have a value anywhere De tween 0 and u00 volts and is a function of 
the value of the ultor voltage, ultor current, and grid—No.2 voltage. 
It ch anq es directly with the ultor voltage at the rate of app rozimately 
u6 volts for each 1000—volt change in ultor voltage; inversely with 
grid—No.2 voltage at the rate of about 60 volts }or each 100—volt 
change in grid—No.2 voltage; and inversely with ul for current at the 
rate of about 60 volts for each 100—microampere change in ultor current. 
Because the 17D%Pu has a narrow depth oT Pocus, IL is necessary to 
provide means such as a Dotentiome ter or a u—tab switch for adjusting 
the focusing voltage. In genera], commercially aCteptaDle focus is 
o Dtained If the focusing voltage is ithin 75 olts of the value 
fequiretl for optimum focus and if the focusing voltage is maintained 
to within 75 volts OP the optimum val ue tluring line—voltage fluctuations. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



17DXP4 

l Distance from Reference Ltine Por 5uitaDle PM centering magnet should 
not exceed 2-1/u'. Exclud,i ng extraneous fields, the center of Lhe 
unde Plected' focu sed 'spot well fall within a circle having a 5/16—inch 
radius concentric with the center of the tube face. It is to be noted 
that the earths magnetic field can cause as much as 1/2—inch de—
flection of the spot from the center of the tube Pace. 

~ Cathode drive is the operating condition in which the video signal 
varies the cathode Do to ntial with respect to grid ao.i and the other 
electrodes. 

OPERATING CONSIDERATIONS 

Shatter-Proof Cover Over~the Tuhe Face. Fol lowing 
conventional picture-tube practice, it is recommended that 
the cabinet be provided with a shatter-proof, glass cover 
over the face of the 17DXP4 to protect it from being struck 
accidental ly and to protect against possible damage resulting 
from tube implosion under some abnormal condition. This 
safety cover can also provide X-ray protection when required. 

For %-ray shielding considerations, see sheet 
R-RAY PRECAUTIONS FOR CATRODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION Of AMERICA 
Electron Tube Division Harrison, N. 1. 
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2 1/2  R. 

SCREEN 
HEIGHT 

11 1 /16 
MIN. 

SCREEN WIDTH 
14 3/a~MIN. 

12~~R. 

.920~~ 

15 5/8~t 1/B~ 
(NOTE 6) 

y AXIS 
I 

1
/8~ f I/32 

X AXIS 

1 
113/ 16 * 1/8

REFERENCE 
LINE 

(NOTE 2) 

SMALL-BUTTON NEOEIGHTAR 
7-PIN BASE, 

ARRANGEMENT I, 
JEDEC N°87-208 

(NOTE 3) 

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

1
/ZR~ 

12 3/q~ 

I/8 
(NOTE 61 

SPLICE LINE 
(SEE DETAIL) 

39 6 
7 1/8 ± 1/8 ~ + ~8 , 

6~~ R. 

g I/Z R 

F35/16 y 
ti/q~ 

q 3/4 

MIN. 

~ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEDEC N~ JI-21 

(NOTE 1) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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MAX. 
(NOTE 8) 

(NOTEXB ) DETAIL

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND UITOR TER—
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS( 
OF t 300. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE—LINE GAUGE JEDEC No. 6-126 -(SHOWN AT FRONT OF THIS 
S ECTIONI AND WITH TUBE SEAT ED IN GAUG E, THE REFERENCE LINE 
IS DET ERMINED.BY THE INTERSECTION OF THE PLANE CC' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 
THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE CIRCUIT 
WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET 

CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE 
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 
AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY IINT—
LESSCLOTH. 

NOTE 6: MEASURED 2-9/32" t I/32" FROM THE PLANE TANGENT 
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 

NOTE 7: BULGE AT SPLICE—LINE SEAL MAY INCREASE THE IN—
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DI A60NAL, AND 
HEIGHT BY NOT MORE THAN I/4", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/8" BEYOND 
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN—
SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON 80TH SIDES OF THE 
BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE FOR 
THE MAXIMUM DIMENSIONS OF THE BULGE. SUPPORTS MUST BE 
SPACED FROM THE TUBE BY THE USE OF CUSHIONING PADS MADE 
OF MATERIAL SUCH AS ASPHALT—IMPREGNATED FELT, OR EQUIVALENT. 

NOTE 9: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7/16" 
FROM REFERENCE LINE. 

RADIO CORPORATfON OF AMERICA 
Election Tube Division Harrison, N. 1. 



17 DXP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
Ep=6.3 VOLTS 
ULTOR VOLTS=12000 7016000 
GRID-N43 VOLTS ADJUSTED FOR FOCUS.  

300 400 
GRID-N'2 VOLTS 

Cathode-Drive Service 
Ep=6.3 VOLTS 
ULTOR-TO-GRID-Nsl VOLTS=12000 TO 16000 
GRID-NQ3-TO-GRID-Nsl VOLTS ADJUSTED  

FOR FOCUS. 

500 

92C5- 9930 

300 400 500 
GRID-N42-TO-GRID-N$I VOLTS 

92CS-9931 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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17EZP22 
Color Picture Tube 

Derma-Chrome Banded-Type Implosion Protection 

90° Rectangular Hi-Cite Screen 

Blue-Gun-Down Operation Unity Current Ratios 

ELECTRICAL 

"'~lectron Guns, Three with Axes 
Tilted Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Series 
Connected within Tube with 
Each of the Other Two Heaters: 

Current at 6.3 V   900 mA 

/Focusing Method   Electrostatic 

Focus Lens   Unipotential 

Convergence Method   Magnetic 

Deflection Method  Magnetic 

Deflection Angles (Approx.): 

Diagonal  90 deg. 

Horizontal  79 deg. 

Vertical   63 deg. 

Direct Interelectrode Capacitances (Approx,): 

Grid No.l of any gun 
to all other electrodes   7.5 pF 

Grid No.4 to all other electrodes   6 pF 

All cathodes to all other electrodes   15 pF 

External conductive coating (1500 max. pF 
''"~ to anode   11000 min. pF 

OPTICAL 
Faceplate   F iltergl as s 

Light transmission at center 
(Approx.)   48 % 

~~ Surface   Polished 

Screen   Aluminized 

Matrix   Black opaque material 

Phosphor, rare-earth (red), 
sulfide (blue &green)  P22 

~ Persistence  Medium-Short 

Array   Dot trios 

Spacing between centers of 
adj scent dot trios (approx.)   0.029 in (0.74 mm) 

~~U LJ 
Electronic 
Components 

DATA 1 
1 1-69 



17EZP22 
MECHANICAL 

Alinimum Screen Area (Projected) • .145 sq. in (935 sa. cm)~'" 
Bulb Funnel Designation   JEDEC No.J 139A 
Bulb Panel Designation   JEDEC No.FP 13981 
Base Designation°   Small-Button Diheptar 12-pin 

Basing Designation   JEDEC No. 14BH 
Pin Position Alignment   Pin No. 5 Aligns Approx. 

with Anode Bulb Contact 
Operating Position: 

For blue gun down   Anode Bulb Contact on To)~ 
For blue gun up   Anode Bulb Contact on Bottom 

Weight (Approx.)   17.5 lb ~8.0 kg~ 

MAXIMUM AND MINIMUM RATINGS, Design-Maximum Values 
Unless otherwise specified, ualues are (or each gun and 
voltage ualues are positive with respect to cathode 

Anode Voltage   J22.500 max. 
1 17,000 min. 

Total Anode Current, 
Long-Term Average   750 max. µA 

Crid-No.4 (Focusing Electrode) 
Voltage: 
Positive value   1100 max. V 
Negative value   550 max. V 

Peak Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.l Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff' value   140 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage (ac or dc): ~ 

Under operating conditions   J 6.9 max. V 
l 5.7 min. V 

Under standby conditionsd   5.5 max. Vt  , 
Peak Heater-Cathode Voltage: ~j 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 450 max. V 
After equipment warm-up period: 

Combined AC and DC value   200 max. v 
DC component value   200 max. V 

Heater positive with respect to cathode: 
AC component value   200 max. V 
DC component value   0 max. V 

EQUIPMENT DESIGN RANGES 
l/nless otherwise specified, ualues are (or each gun and 
voltage ualues are positive with respect to cathode 

For anode voltages between 17,000 and 22,500 V 

Grid-No.4 (Focusing Electrode) Voltage . . —75 to 400 

V 
V 

V 

~~U u 
Electronic 
Components 

DATA 1 



17EZP22 
Grid-No.2 and Grid-No.l Voltages for 

Visual Extinction of Focused 
Spot   SEE CUTOFF DESIGN CHART 

Maximum Ratio of Grid-No.2 Voltages, 
Highest Gun to Lowest Gun in Any 
Tube (At grid-No.l spot cutoff 
voltage of —100 V)  1.86 

Heater Voltage:°
Under operating conditions: 

When standby operation is not utilized  6.3 V 

When 5.0-V standby operation is utilizedd  6.0 V 

Under standby conditioned  5.0 V 
Grid-No.4 Cuaent (Total)  —60 to i60 µA 
Grid-No.2 Current   —5 to +5 µA 

~ To Product White of 9300°  K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311): 
Percentage of total anode 

current supplied by 
each gun (average)  

Ratio of cathode currents: 
Red/blue  
Red/green 
Blue/green   0.60 0.91 1.30 

Displacements, Measured at Center of Screen: 

Raster centering displacement: 

Horizontal  

Vertical  
Lateral distance between the 

blue beam and the converged 
red and green beams  

Radial corvergence displacement 
excluding effects of dynamic 
convergence (each beam)  

Maximum Required Correction for 
Registers  (Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 
as Measured at the center of the 
Screen in any Direction  0.005 in (0.13 mm) max. 

LIMITING CIRCUIT VALUES 
Effective grid-No.l-to-cathode-

circuit resistance (each gun)   0.75 max. M4 
The low-voltage circuits, including all heater circuits, should 
be analyzed by assuming the color picture tube heater is con-
nected directly to the receiver chassis ground. Under these 
conditions the circuits to the elements of all tubes, including 
the color picture tube, operating from the same heater winding 
and all connections of anyother circuits to the heater winding 
should each have an impedance such that their respective 
power sources in combination will not supply a continuous 

Red Blue Green 
34 32 34 % 

Min. Typ. Maz. 
0.75 1.10 1.50 
0.65 1.00 1.50 

± 0.45 in (± 11.4 mm) 

± 0.45 in (± i1.4 mm) 

± 0.25 in (± 6.4 mm) 

± 0.37 in (± 9.4 mm) 

~~U LJ 
Electronic 

omponents 
DATA 2 

1 1-69 



17EZP22 

short circuit current of more than 750 mA total in the assumed 
picture tube heater ground connection. The leads from all 
other circuits must be separated from the picture tube leads ~~.,1
by a minimum distance of 0.25 inch (6.4 mm) to prevent energ~rl/ 
transfer to the picture tube circuits. Such current limitation 
will help prevent picture tube damage in case of momentary 
cascade arcing. 

° The mating socket, including its associated, pliytiically-
attached hardware and circuitry, must not weigh more tha 
one pound. 

~ For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. The series impedance to 

any chassis connection in the DC biasing circuit for the 
heater should be between 100,000 ohms and 1 megohm. 

d For "instant on" applications, a maximum heater voltage 
5.5 volts (design-maximum value) may be maintained on the 
color picture tube when the receiver is in the "off' (stand-
by) position. All other voltages normally applied to the tube 
must be removed during standby operation. 

e Register is defined as the relative position of the beam 
trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING 

Because the 17EZP22 is designed to be operated at 
anode voltages as high as 22.5 kilovolts (design-maxi-
mum value), shielding of the 17EZP22 for X-radiation 
may be needed to protect against possible injury from 
prolonged exposure at close range. 

BASE SPECIFICATION — JEDEC No. 14BH 

Pin 1: Heater Pin 12: Grid No.l of Blue Gun 
Pin 2: Cathode of Red Gun Pin 13: Grid No.2 of Blue Gun 
Pin 3: Grid No.l of Red Gun Pin 14: Heater 
Pin 4: Grid No.2 of Red Gun Cap; Anode (Grid No.3, 
Pin 5: Grid No.2 of Green Gun Grid No.5, Screen, 
Pin 6: Cathode of Green Gun Collector) 

Pin 7: Grid No.l of Green Gun C: External Conductive 

Pin 9: Grid No.4 Coating 

Pinl l: Cathode of Blue Gun 

~~U u 
Electronic 
Components 

DATA 2 



17EZP22 
BOTTOM VIEW 
OF BASE PLANE THROUGH 

F OF VIN No. 2 

AND TYRE 4%i3 

I 
R.S'_Y 

RLUE GUN 

LOCATION OF .300 

RADICAL•CONVERGING 76 r 

POLE PIECES 
VIEWED FROM 36 0 

3 T 
— SCREEN END 

OF GUNS t 

INTERNAL 
MAGNETIC 

SHIELD 

RADIAL POLE PIECES 

GREEN 
WN 

HORiZONTA~ 
OF 

SCREEN 

D 
IS.O 

R' 

92~w-1232 

120• 

92LM-1251R2 

NOTES FOR DIMENSIONAL OUTLINE 
Note l: With tube neck inserted through fl ared end of refer-
ence-line and neck-funnel-contour gauge (JIDEC No.G162) 
and with tube seated in gauge, the reference line is deter-
mined by the intersection of the plane C-C ~ of the gauge 
with the glass funnel. 
Note 2: Socket for this base shou]d not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch (51-mm) 
circle concentric with bulb axis. 
Note 3: The drawing shows the size and location of the con-
tact area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact area 
so as to provide the required capacitance. External conduc-
tive coating must be grounded with multiple contacts. 

,IltNote 4: To clean this area, wipe only with soft, dry, lintleas 
~ cloth. 

Note 5: All peripheral points of thefaceplate lie on a spheri-
cal surface having a radius of 25.141 inches (638.58 mm). 
The center of the faceplate is located .016 inch (.41 mm) 
above this spherical surface. 

,Note 6: "Z" is located on the outside surface of the face-
plate, on the screen diagonal at a point .125 in (3.18 mm) 
beyond the minimum screen. This point is used as a refer-
ence for the tension hand. 

~~u u 
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17EZP22 

CONTACT 
AREA OF 
EXTERNAL 

CONDUCTIVE 
COATING 
(NOTE 3) 

4-~ MIN. 

1.2S MAX 
31.8 

I.a3e 1.063 
36.521 1.60 

.250 
6.35 

SCREEN 
HE GMT 

ro.9ol 276,89MIN. 

1

I 

2.970
75.44 

  85 
216 

15.254 1.093 
387.45 12.36 

O. D. OF TENSION BAND 

DIMENSIONAL 
BASE 

JEDEC No. BI2-244 
(NOTE 2) 

2.935 
74.55 

SCREEN WIDTH 
13.953 
354.41 MIN. 

INTERNAL 
RADIAL—CONVERGING 

POLE PIECES 

CAVITY CAP 
JEDEC No.JI-21 ~ 

_TRANPARENT 
INSULATING 
COATING 
(NOTE 4) 

— SEAL LINE 

BLUE GUN 

\O 

1,,,_ 42__684 R 1084.1] 
I .900 R as_s95R 

1 22.88 IISfl l4 ' 

~~

I 1.499 
38.07 

R 1~ 
41.674 R ) 
01 58.32 ' 

39.972 —r 
0 IOIS.29 R 

6.704  
170.26 

(NOTE 6) 
--- i. 

1.. 

6.117 
155.37 

12.4311.093 
315.7512.36 1 O D OF 

TENSION 
BAND d `~..~ 
CRIMP 

4.756 SEAL 
120.80 

L 

250 ~ 
.6 35 

CLEARANCE 
FOR TENSION 
BAND CLIP 

~CREEN DIAGONAL .~. 
1.500 16.191 
38. 10 MAX. 411.25 MIN. 

,~ 3.000 MAX. 
76.20 

SAGITTAL HEIGHTS AT POINTS .328 BEYOND EDGE OF MIN. SCREEN 

DIAGONAL 1.398 WIDTH 1.040 
HEIGHT .642 

35.51 26.42 16.31 

Dimensions in Inches/mm unless otherwise noted 

'~ 

~~U LJ 
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17EZP22 
OUTLINE 

^` 

~~ 

'~ 

TENSION BAND 

TAPE 

S~ 
6~' 4 
i
'~o~ SQti

Fs~ '~ 
i~ 
4 

O R43 
S6 

~ Op ̀ ~6 ~, 
3 Tf.~s~~ 

~O 

TAPE 

3.195 f.125 
81.15 t 3.18 

sF. 
4~ 

<i,~~ 

Nord 

F6 J 
3 

i 

~6 

TENSION BAND 

3.032 1.188 
77.01 t 4.78 

.625 
15.88 

6.7101.063 6.693f .188 
170.43f 1.60 170.00 f 4.76 

9.9051.188 
251.58f 4.76 

16.398 1.373  
421.5919.53 g2u-31BJ Ri 

~~u u 
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17EZP22 
CUTOFF DESIGN CHART 

Goo 

550 

450 

3 

w 

J 300 
O 

W 
O 
= 250 

Q 

O 
~- 200 
I 

2 
I 150 

0: 

100 

50 

-50 

-100 

HEATER VOLTAGE = 6.3 V 
ANODE -TO-CATHODE VOLTAGE 
IT,000 TO 22,500 V 

GRID-No.4-TO-CATHODE VOLTAGE 
ADJUSTED FOR FOCUS. 
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17HP4C 

Picture Tube 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes 
Grid No.l to all other electrodes. . 

External conductive coating to anode . 

Heater Current at 6.3 volts 
Electron Gun  

Optical: 

Phosphor (For curves, see front of this sect ton). 

Faceplate, Spherical  
Light transmission (Approx.) 

Mechanical: 

5 pf 
6 pf 

(1500 max. pf 
1 750 min, pf 
600 ± 30 ma 
Type Requiring 

No Ion-Trap Magnet 

.P4—Sulfide Type, 
Aluminized 

Filterglass 
74~ 

Weight (Approx.)   18 lbs 
Overall Length   19-3/16" ± 3/8" 
Neck Length  7-1/2" t 3/16" 
Projected Area of Screen   149 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding   Near Reference Line 

Far Additional Information on Coatings and Dimensions: 
See Picture-Tutee Dimensional-Outlines and Bulb Jigg B/D sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base Small-Shell Duodecal 6-Pin (JEDEC Group 4, No. 86-63) 
Basing Designation for BOTTOM VIEW   12L 

Gq 
P i n 1 -Heater ANODE 
Pin 2 -Grid Na.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Gl~ A /~ ~ K 
H 

2 

Cap -Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise s¢ecified, voltage values 
are positive with resQect to cathode 

ANODE VOLTAGE. 17500 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA 
I-64 

r 



17HP4C 
GRID-No.2 VOLTAGE  550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

HEATER VOLTAGE   f6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 
not exceeding 15 seconds   450 max. volts 

After equipment war-rr~up period 200 max. volts 
Heater positive with 

respect to cathode: 
Combined AC and DC voltage   200 max. volts 
DC component   100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise s¢ecified, voltage values 
are positive with respect to cathode 

Anode Voltage  14000 volts 
Grid-No.4 Voltage  -56 to +310 volts 
Grid-No.2 Voltage  300 volts 
Grid-No.1 Voltage for 

visual extinction of 
focused raster   -28 to -72 volts 

Maximum Circuit Value: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
R-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



17LP4B 
Picture Tube 

~^ RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION 

i 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 pf 
Grid No.l to all other electrodes  6 pf 

External conductive coating to anode 
1500 max. pf 
750 min. pf 

Heater Current at 6.3 volts  600 t 30 ma 
Electron Gun   Type Requiring 

No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see Pront of this Section). P4—Sulfide Type, 
Aluminized 

Faceplate, Cyl indrical  Filterglass 
Light transmission (Approx.)   66% 

Mechanical: 

Weight (Approx.)   19 lbs 
Overall Length   19-3/16" t 3/B" 
Neck Length  7-1/2" t 3/16" 
Projected Area of Screen   149 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Ji,4? C/E sheets 
at front of this section 

Cap  Recessed Smal l Cavity (JEDEC No.Ji-21) 
Base Small-Shell Duodecal 6-Pin (JEDEC Group 4, No. 66-63) 
Basing Designation for BOTTOM VIEW   12L 

Gq 
P i n 1 -Heater ANODE.d Cap -Anode 
Pin 2 -Grid No.l (Grid No.3, 
Pin 6 -Grid No.4 Grid No. 5, 
Pin 10 -Grid No.2 Screen, 
Pin 11 -Cathode c ~ ~ Collector) 
Pi n 12 -Heater ~ ~GZ C -External 

Conductive 
Coating G1~ A IE1 ~ K 

H 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

ANODE VOLTAGE. 17500 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

i RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA 
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17LP4B 
GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  (6.9 max. volts 
15.7 min. volts 

PEAK NEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise sAeci}ied, voltage values 
are positive with resbect to cathode 

Anode Voltage   14000 volts 
Grid-No.4 Voltage   -56 to +310 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.l Voltage for visual 

extinction of focused raster  -28 to -72 volts 

Maximum Circuit Value: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATNODR-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 1; ~. 1 
Electronic Components and Devices Harrison, N. J. 



17QP4B 
Picture Tube 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. 5 pf 
Grid No.i to all other electrodes. 6 pf 
External conductive coating to anode j1500 max: pf 

l 750 min. pf 
Heater Current at 6.3 volts  600 ± 60 ma 
Heater Warm-Up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curves, see front of tnis section). P4—Sulfide Type, 
Aluminized 

Faceplate  Filterglass 
Light transmission (Approx.)   74% 

Mechanical: 

Weight (Approx.)   19 lbs 
Overall Length  
Neck Length 
Projected Area of Screen  
External Conductive Coating: 
Type    Regular-Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings, Dimensions, and De-
flection Angles: 
See Picture-Tube Dimensional-Outlines and BuLb~Jigg ClE Sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base   Small-Shell Duodecal 5-Pin (JEDEC Group 4, 

No. 65-57) 
  12N Basing Designation for BOTTOM VIEW 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

ANODE 

H H 

19-3/16" t 3/8" 
7-v z" ± 3/ ls" 
149 sq. in. 

Cap - Anode 
(Grid No.3, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

Maximum and Minimum Ratings, design-,Maximum Values: 

Unless otherwise specified, voltage val-
ues are positive with resyect to cathode 

Anode Voltage  20000 max. 
Grid-No.2 Voltage  550 max. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Grid-No.1 Voltaoe: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

Heater Voltage  f6.9 max. volts 
115.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect 

to cathode: 
During equipment warm-up period ~~ 

not exceeding 15 seconds  450 max. volts 
After equipment warrr~up period. 200 max. volts 

Heater positive with respect 
to cathode: 
Combined AC and DC voltage  200 max. -volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val-
ues are yositive with respect to cathode 

Anode Voltage   14000 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.l Voltage for visual 

extinction of focused raster. -28 to -72 volts 

Maximum Circuit Yalue: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
R-RADIATION PRECAUTIONS FOR CATRODE-RAY TUBES 

at front of this Section 

'`.€ 

~~ 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Picture Tube 

~~ SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 

INTERNAL MAGNETIC SHIELD 
With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

", 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes 3.4 pf 
Grid No.l to all other electrodes 3.4 pf 

External conductive coating to anode. J1400 max. pf 
l 850 min. pf 

Heater Current at 2.68 volts  450 t 45 ma 
Heater Warm-Up Time (Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curves, see front of tn~s section). P4—Sulfide Type, 
Aluminized 

Faceplate   Filterglass 
Light transmission (Approx  )  77~ 

Mechanical: 

Weight (Approx  )  14 lbs 
Overall Length  10-15/16" t 3/16" 
Neck Length   3-11/16" t 1/16" 
Projected Area of Screen  172 sq.in. 
External Conductive Coating: 
Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture—Tube Dimensional—Outlines and Bulb Jtgq A sheets 
at front of this section 

~..~ Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW  8JK 

Pin 1 -Heater 
Pin 2 -Grid No.2 
Pin 3 -Grid No.l 
Pin 4 -Grid No.4 
Pin 6 -Grid No.2 
Pin 7 -Cathode 
Pin 8 -Heater 

Gz 

G4

c Cap -Anode 
~ (Grid No.3, 
2 Grid No.5, 

ANODE Screen, 
Collector) 

K C -External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise s¢eci}'ied, voltage values 
are ¢ositive with respect to cathode 

ANODE VOLTAGE   20000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value  950 max. volts 
Negative value  700 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRI~No.l VOLTAGE: 

Negative peak value   400 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  J2.9 max. volts 
12.4 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 

DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise s¢ecified, voltage values 
are ¢ositive with respect to cathode 

Anode Voltage   16000 volts 
Grid-No.4 Voltage   100 to 500 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.l Voltage for visual 

extinction of focused raster  -35 to -72 volts 

Maximum Circuit Value: 

Grid-No.l-Circuit Resistance 1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
%RADIATION PRECAUTIONS FOR CATNODE-RAY TUBES 

at front of this Section 

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

BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 
Heater Current at 6.3 volts  600 t 5~ ma 
Heater Warrn-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes. 6 µµf 
Cathode to all other electrodes. 5 µµf 

External conductive coating to ultor f1500 max. µµf 
11000 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel  Filterglass 
Light transmission (Approx.)   44% 

Phosphor (ror Curves, see front of this Section) . P4—Sulfide Type, 
Aluminized 

Mechanical: 
Operating Position  Any 
Weight (Approx.)   18-1/2 lbs 
Overall Length   11-5/8" t 5/16" 
Neck Length  4-1 /8" t 1/8" 
Projected Area of Screen   172 sq. in. 
External Conductive Coating: 
Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb ,jsgg C Sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.87-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pin 7 -Cathode 
Pin 8 -Heater 

GZ 

G 

Gq 
GS FULTOR 
0.

G~ 

Cap -U1 for 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE.. 20000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

GRID-N o.2 VOLTAGE  550 max. volts 
GRID-No.l VOLTAGE: 

Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period 200 max. volts 

Heater positive with 
respect to cathode   200 max. volts 

Typical Operating Conditions: 

With ultor voltage of Zb000 volts 
and grid—No.2 voltage of goo volts 

Grid-No.4 Voltage for focus  0 to 400 volts 
Grid-No.l Voltage for visual extinction 
of focused raster  —35 to -72 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 1;~.1 
Electron Tube Division Harrison, N. J. 't'r~' 
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Picture Tube 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   450 ± 10% ma 
Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 6 µµf 
Cathode to all other electrodes 5 µµf 

f1900 max. µµf External conductive coating to ultor. 
•11400 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate   Filterglass 
Light transmission (Approx  )  78~ 

Phosphor (For Curves, see front of this section) . P4—Sulfide Type, 
Al;:minized 

Mechanical: 

Operating Position  Any 
Weight (Approx  )  14 lbs 
Overall Length  11-3/8" ± 1/4" 
Neck Length   4-1/8" ± 1/8" 
Projected Area of Screen  172 sq. in. 
External Conductive Coating: 
Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Jigq A sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Special 6-Pin (JEDEC No.86-214) 

Basing Designation for BOTTOM VIEW  7FA 

M 

Pin 2 -Cathode 
Pin 3 -Heater 
Pin 4 -Heater K 
Pin 5 -Grid No.1 
Pin 6 -Grid No.4 
Pin 7 -Grid No.2 

Cap - Ul for 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA onrn 
Electron Tube Division Harrison, N. J. 5-62 
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Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR-TO-GRID-No.l VOLTAGE J19800 max. volts 
112000 min. volts 

GRID-No.4-TO-GRI~No.l (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE ~ 70 max. volts 
40 min, volts 

CATHODE-TO-GRID-No.1 VOLTAGE  100 max. volts 

HEATER VOLTAGE J 7 max. volts 
l 5.8 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  410 max. volts 
After equipment warm-up period. 180 max. volts 

Heater positive with 
respect to cathode  180 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.i voltage o} iggoo volts 
and grid-No.2-to-grid-No.i voltage o} 5o volts 

Grid-No.4-to-Grid-No.1 Voltage for focus 0 to 500 volts 
Cathode-to-Grid-No.1 Voltage for 

visual extinction of focused raster. 31 to 49 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
d-RADIATION PRECAUTIONS FOR CATRODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Control led Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts  600 t 30 ma 
Heater Warm-Up Time (Average)  11 seconds 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   114°
Horizontal   102°
Vertical   85°

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes  6 µµf 
Cathode to all other electrodes  5 µµf 

External conductive coating to ultor. f1500 max. µµf 
11000 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical; 
Faceplate Filterglass 

Light transmission at center (Approx.)   78% 
PhOSph0r (For Curves, see front of this Section) P4—Sulfide Type 

Aluminized 
Fluorescence  White 
Phosphorescence White 

Persistence  Medium Short 

Mechanical: 
Tube Dimensions: 

Overall length   11-3/8" t 1/4" 
Greatest width   16-13/32" t 1/8" 
Greatest height  13-11/32" t 1/8" 
Diagonal   18-5/8" t 1/8" 
Neck length  4-1/8" t 1/8" 
Curvature of faceplate (External Radi i): 

Center   48" 
Edge   21" 

Screen Dimensions (Minimum): 
Greatest width   15-1/8" 
Greatest height  12" 
Diagonal   17-9116" 
Projected area   172 sq. in. 

Weight (Approx.)   14 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bulb   J149A1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No. 67-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pin 7 -Cathode 
Pin 8 -Heater 

Cap -Ul for 
(Grid No.3, 
Grid No. 5, 
Collector) 

C -External 
Conductive 
Coating 

ORID-DRIVES SERYICE 

Unless otherwise syecified, voltage values 
are yositive with resyect to cathode 

Maximum and Minimum Ratings, Design-Maximum Values: 

(23000 max. 
1115000 min. 

ULTOR VOLTAGE  volts 
volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   1550 max. volts 
1200 min. volts 

GRID-No.1 VOLTAGE: 
Negative-peak value   220 max. volts 
Negative-bias value   154 max. volts 
Positive-bias value   0 max. volts 
Positive-peak value   2 max. volts 

HEATER VOLTAGE  f6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warrr~up period 
not exceeding 15 seconds  450 max. volts 

After equipment warm-up period. 200 max. volts 
Heater positive with respect to cathode. 200 max. volts 

Typical Operating Conditions: 
With ultor voltage lEcg kl of a0000 volts 
and grid-No.a voltage (Ecykl o} goo volts 

Grid-No.4 Voltage for focus  0 to 400 volts 
Grid-No.l Voltage for visual 
extinction of focused raster* —36 to -94 volts 

field Strength of Adjustable 
Centering Magnets   0 to 9 gausses 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

RADIO CORPORATION OF AMERICA 
Electron Tuhe Division Harrison, N. J. 
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l 

CATHODE-DRIVES SERVICE 

Unless otherwise syecified, voltage values 

are yostitive with respect to grid No.l 

Maximum and Minimum Ratings, Design-Naximum values: 

  (23000 max. volts 
115000 min. volts 

ULTOR-TO-GRID-No.i VOLTAGE 

GRID-No.4-TO-GRID-No.l 
(FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-No.2-TO-GRID-No.l VOLTAGE  j700 max. volts 
1350 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE  550 max. volts 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value   220 max. volts 
Positive-bias value   154 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

HEATER VOLTAGE  J6.9 max. volts 
15.7 min. volts 

PEAK NEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment warm-up period. 200 max. volts 
Heater positive with respect to cathode. 200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.l 
voltage 18c5g L1 of 20000 volts 

and grid-No.a-to-grid-No.l 

voltage (EcRgL) of qoo volts 

Grid-No.4-to-Grid-No.l 
Voltage for focus'  0 to 400 volts 

Cathode-to-Grid-No.l Voltage 
for visual extinction of focused 
raster*   36 to 78 volts 

Field Strength of Adjustable 
Centering Magnets   0 to 9 gausses 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  1.5 max. megohms 

~ Grid drive Is the operating contlltlon In whlM the vitleo signal varies 
the grid-No .1 pot entlal wl th respect to cathode. 

~ The grltl-Mo.a (or grid-N o.4-to-grid-N o.1) voltage repo lred for optimum 
focus of any individual to De will have a value anywhere between 0 and 
Y00 volts, Is Independent of ultor current antl will remain ass entlally 
constant for values of ultor (or ultor-to-grid-No.1) voltage or grid-
No.2 (or grid-N o.2-to-grid-No.1) voltage wl thin design-maximum ratings 
shown for to ese Items. 

* See Raster-Cutoff-Range Chart for Or{d-Drive Service. 

Distance from Reference Line for suitable pM Cent of ing magnet sh oultl 
not exceed 2-1/LL". The specified can taring magnet compensates only 
fof the effect which mechanical to De toleran CeS may Dave On the 
location of the and of lac tad focused spot wl th respect to the center of 
the to De Tace. Maximum field strength of atlj usta hie centering magnet 
eq oats: 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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-t ~ EcSk or Ec 591 (volts) 

V 16000 (volts) 

The egul Dment manufacturer must tletermi ne antl su Dply adtll tl noel com-
pensation for the effects oT the earth's magnetic fieltl antl extraneous 
fl eltls due to choice o} clrcu ltry antl components. The atltll tional com-
pensation should preTera bly be appl letl as part of the ma gnetic Pl eltl 
of the deflecting yoke. 

Ca Lhotle drive Is the Operatln0 condltfon In which the video signal 
varl es the cathode pot entlal with respect to grid No.1 and the other 
electrodes. 

ǅ See Raster-Cutoff-Range CAart for Cathode-Drive Service. 

x 8 gausses 

OPERATING CONSIDERATIONS 

R-Ray Warning. When operated at ultor voltages up to 
16 ki lovolts, this picture tube does not produce any harmful 
X-ray radiation. However, because the rating of this type 
permits operation at voltages as high as 23 ki lovolts (Design-
maximum value 1, shielding of this picture tube for X-ray 
radiation may be needed to protect against possible injury 
from prolonged exposure at close range whenever the operating 
conditions involve voltages in excess of I6 ki lovolts. 

Shatter-Proof Caver Over the Tube Face. Fol lowing con-
ventional picture tube practice, it is recommended that the 
cabinet be provided with la shatterproof, glass cover over the 
face of this picture tube to protect it from being struck 
accidental ly and to protect against possible damage resulting 
from tube implosion under some abnormal cond i-t ion. This 
safety cover can also provide X-ray protection when required. 

RADIO CORPORATION OF AMERICA 
Election Tube Division Harrison, N. J. 
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RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
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REFERENCE LINE ~ I 88a. 
NOTE 2~ 

SMALL-BUTTON 
NEOEIGHTAR 
7-PIN BASE 

ARRANG oMENT I 
JEDEC N-B7-208 

NOTE 3~ 

SCREEN WIDTH 158 MI 

21~R. 

1632 
~{ 8 , 

(NOTE b) 

48~~R. 

IO~~ 

.240~~ -30"R. 

Ic~Ʒ~~ii ~~.,Da ~~__ ~~~ 
~` 102' 

%~~~~~~ '•<,-
~~ 

SCREEN 
HEIGHT 

12" 
MIN. 

- 20~~R. 

~ 
16,.± 

g 

n 1.884 

1.125 +.031 DIA. .025" 

RADIO CORPORATION OF AMERICA 
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-~,.-.010'`-.015 

T , I. 
T9.. 

2.594' 

.438' 

R 
~- SEAL BULGE 438 NOTE 7~ NOTE 8~ 

MOLD-MATCH LINE 

SPLICE LINE i Ig" 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF t 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. THE DESIGN OF THE SOCKET SHOULD 8E SUCH THAT 
THE CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH 
THE SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 

BULB AXIS AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE IHE 
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL. AND 

HEIGHT BY NOT MORE THAN f/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 8: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/8" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF THE TUBE SUPPORT BAND. TUBE MOUNTING AND YOKE 
SUPPORT CLAMPS MUST BE SPECED FROM THE TUBE BY USE OF 
CUSHIONING PADS MADE OF MATERIAL SUCH AS ASPHALT-IMPREGNATED 
FELT, OR EQUIVALENT. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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BULB-CONTOUR DIMENSIONS 

SHORT—S/OE V/EW 

~ Hrt

2.88" I Y AXIS 
3.46' ...1 .920" 

_ I . ~ 3.90" p"~'Ʒ, 4.55" I I 
5.42"I V I.88'i{f 

~ 

5.98" 2.06 ~I ~ jl B 
6.36" ". III 

C 2.25 
1~— 2.62" 
D 

f~--3.38" 
E 

,/~. k 
F

4.12"~~ I

4.88"~I 
G GONG—SIDE V/EW 

 786' 'I 

 7.40" >~ 

I
k 6.72" sl

IG 
I I~ 5.83" `1 

F ~!I 
 4.69" 

I~-3.84" 

A K- 288~ 
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Y AXIS r 

OtPGONpeeQ tii 0 0 R~.. 

.b• y0 
5 

~2 

  0 
P 

O~ ~b ~y E~~ y~ha \~G X91 

y ̀,h1 
92CL-10669RI 

NOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND 

AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES 

.~^~ DESCRIBE THE BOGIE-BULB EXTERNAL CONTOUR IN PLANES THROUGH 

THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The igAYPq is the same as the zgAVPq excebt for the following 
item: 
Electrical: 
Heater Current at 6.3 volts  450 t 20 ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 
5-62 





19BDP4 
Picture Tube 

.-. 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 
LOW-GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

9 
Electrical: 

Heater Current at 6.3 volts   600 t 10% ma 
Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes 6 µµf 
Cathode to all other electrodes 5 µµf 

External conductive coating to ultor. J2000 max. µµf 
'111500 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate   Filterglass 
Light transmission (Approx  )  78% 

Phosphor(rorcurves,see front ofthlsSection) P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx  )  15 lbs 
Overall Length  15-1/4" t 3/B" 
Neck Length   5-1/2" t 3/16" 
Projected Area of Screen  172 sq. in. 
External Conductive Coating: 

Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bvlb Jigq B sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bases (Alternates): 
Short Small-Shell Duodecal 6-Pin (JEDEC Group 4, No. 66-203) 
Small-Shell Duodecal 6-Pin, Arrangement 1 
(JEDEC Group 4, No. B6-63) 

Basing Designation for BOTTOM VIEW  12L 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

UL~ ORG i 
G3Gg 
CL 

Gig A ~ ~K 
H 

GZ 

Cap - Ul to r 
(Grid No.3, 
Grid No. S, 
Collector) 

C -External 
Conductive 
Coating 

~. i RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 
5-62 
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Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR-TO-GRID-No.l VOLTAGE  19800 max. volts 
12000 min. volts 

GRID-No.4-TO-GRID-No.l (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  500 max. volts 

GRID-No.2-TORRID-No.1 VOLTAGE  (70 max. volts 
l40 min. volts 

CATHODE-TO-GRID-No.l VOLTAGE  100 max. volts 

HEATER VOLTAGE  7 max. volts 
5.8 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  410 max. volts 
After equipment warm-up period. 180 max. volts 

Heater positive with 
respect to cathode  180 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.i voltage of ig5oo volts 
and grid-No.2-to-grid-No.i voltage of 5o volts 

Grid-No.4-to-Grid-No.l Voltage for focus 0 to 500 volts 
Cathode-to-Grid-No.1 Voltage for 

visual extinction of focused raster. 31 to 49 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATNODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 t 30 ma 
Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes 6 µµf 
Cathode to all other electrodes 5 µµf 

External conductive coating to ultor. 1500 max. µµf 
1000 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate   Filterglass 
Light transmission (Approx  1  78% 

Phosphor (For Curves, see front of this section) . P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx  )  14 lbs 
Overall Length  11-5 /8" t 1/4" 
Neck Length   4-3 /8" t 1/8" 
Projected Area of Screen  172 sq. in. 
External Conductive Coating: 
Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Jigg A sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.67-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3 -Grid No.2 
Pin 4-Grid Na.4 
Pin 6-Grid No.l 
Pin 7-Cathode 
Pin 8-Heater 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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19CHP4 
Maximum and Minimum Ratings, DesiNn-Maximum Values: 

 j20000 max. volts 
110000 min. volts 

ULTOR-TO-GRID-No.l VOLTAGE 

GRID-No.4-TO-GRID-No.l 
(FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-No.2-TO-GRID-No.l VOLTAGE  f70 max. volts 
140 min. volts 

CATHODE-TORRID-No.1 VOLTAGE: 
Positive peak value   150 max. volts 
Positive bias value   100 max. volts 
Negative bias value   0 max. volts 
Negative peak value 2 max. volts 

HEATER VOLTAGE  f6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.i voltage o,f i6000 volts 
and grid-No.a-to-grid-No.i voltage~. oj go volts 

Grid-No.4-torrid-No.1 Voltage for focus -50 to +250 volts 
Cathode-torrid-No.1 Voltage for 

visual extinction of focused raster 32 to 50 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
d-RADIATION PRECAUTIONS FOR CATNODCs-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Picture Tube 

~~ 

1'\ 

LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 

Loin-Grid-Fo. ~? b~oitage — (or Cathode-Drii;e Operation 

The 19ChIP4 as the snme as the 19GNP4 except for the folio u~ 

items: 
B 

ELECTRICAL 

Neater Current at 6.3 volts   450 ± 20 mA 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Anode Voltage   12000 min V 

I'7~''11 RAD10 CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. -E; 





19CXP4 
Picture Tube 

NO ION-TRAP MAGNET REQUIRED 

LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 

Low-Crid-No.2 l'oltage — for Caehade-Drive Operation 

ELECTRICAL 

,..*~ Direct Interelectrode Caoacitances 
Cathode to all other electrodes 
Grid Vo.1 to alt other ~, ectrodes  

External conductive coatino to anode 

P'~1 

Heater Current at 6.3 V  
Neater Warm-Up Time (Average) 
Electron Gun  Type Requiring No Ion-Trap Magnet 

5 
6 

1900 max 
1400 min 
600 ±60 

I 

pF 
PF 
pF 
pF 
mA 
s 

OPTICAL 

Phosphor Pq—Sulfide Type, Aluminized 
For c_,rves, sce front of this section 

Faceplate   Fi lterglass 
Light transmi;sicn 2prox  1  7B~ 

MECHANICAL 

Weight (Approx  )
Overall Length I I  625 ± 0.250 in 
Neck Length 4  375 ± 0.125 in 
Projected Area of Screen  172 sq in 
External Conductive Coating 

Tyke 
Contact area = r grour;lina  Near Reference Line 

For Addition Information on Coatings and Dimensions 
See Picture-Tube Dimensional-Outlines and Buib J149A sheets 
at `rant of this s~tticr 

~"~, Cap  Recessed Small Cavity (JEDEC No.JI-21 ) 
Base  Special 6-Pin (JEDEC No.66-214) 
Basing Designation for BOTTOM VIEW  7FA 

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

1~ Pin 6 -Grid No.4 
Pin 7 -Grid No.2 

Cap - Anode (Grid No.3, 
Grid No. 5, Screen, 
Col lector) 

C - External Conductive 
Coating 

Regular-Band 

ANODE 

14 lb 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to grid No.l 

Anode Voltage  j20000 max V 
112000 min V 

Grid-No.4 (Focusing) Voltage 
Positive value  1100 max V 
Negative value  500 max V 

Grid-No.2 Voltage   55 max V 
30 min V `V 

Cathode Voltage 
Negative peak value   2 max V 
Negative bias value   0 max V 
Positive bias value   100 max V 
Positive peak value   150 max V 

Neater Yoltage  J6.9 max V 
15.7 min V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warrr~up period 
not exceeding 15 seconds  450 max V 

After equipment warm-up period  200 max V 
Heater positive with respect to cathode: 
Combined AC ar.d DC voltage  200 max V 
DC component  100 maz V 

TYPICAL OPERATING CONDITIONS fOR CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.l 

Anode Voltage   16000 V 
Grid-No.4 Voltage   0 to 500 V 
Grid-No.2 Voltage   45 V 
Cathode Voltage   35 to 50 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 
Grid-No. l Circuit Resistance 1 5 max Mil 

For X—radiation shielding considerations, see sheet 
X-RADIATION PRECADTIONS FOR CATHODE-RAY TURES at 

front of this section 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Picture Tube 

PAN-O-PLY— INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands Around Periphery of Tube 
Panel —No Separate Safety-Glass or lnteg ral Protective Window Required) 

LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
-r"1. Cathode to all other electrodes. 5 pF 

Grld ~Vo.1 to all other electroces. 6 pF 
External conductivecoating to anode 1250 min— 1750 max pF f 

Heater Current at 6.3 volts  450 ± 20 mA 
Heater Warm-Up Time (Average)   I I s 
Electron Gun   Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
For curves, see front of thls sec*ion 

Faceplate  Fi lterglass 
Light Transmission (llpprox.)   4g~ 

MECHANICAL 

Weight (Approx.)   15 lb 
Overall Length I I  375 ± .250 in 
Neck Length 4  125 ± .125 in 
Projected Area of Screen   172 sq in 
External Conductive Coatinga 

Tyr, .  
Co^u;'t ac:~afor grounding Near Reference Line 

For Additional Information on Coatings and Dimensions 
Se~- Picture-Tube Dimensional-Outlines 2nd Bu16 J149F 5h2etS 
at front of this section 

Cap  Recessed Smal l Cavity (JEDEC No.JI-21) 
Base   Smal l-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No. B7-208) 

TERMINAL DIAGRAM (Bottom View) 

Pln 1 -Heater 
Pin 2 -Grid No.1 
Pin }-Grid ~Vo.2 
Pin 4 -Grid No.4 
Pln 6 -Grid No.1 
Pin 7 -Cathode 

.•+, Pin 8 -Heater 
~.,ap-Anode (Grid No.3, 

Grid No.5, Screen, 
Col lector) 

C -External Condoctive 
COa`ing 

Regular-Band 

ANODE 

H H 

8HR 

f lndicaces e ch e~KP. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 

are positive with respect to cathode 

Anode Voltage  1 1000 min-23000 max V 
Grid-No.4 (Focusing) Voltage 

Posi t ive value   1 100 max V 
Negat ive vale=   550 max V 

Grid-No.2 Voltage  200 min-550 max V 
Grid-No. l Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   5.7 min-6.9 max V 
Peak Neater-Cathode Voltage 

Heater negative with respect to cathode; 
During equipment warm-up period 
not exceeding 15 seconds. 450 max V 

After equipment warm-up period 300 max V 
Heater positive with respect to cathode: 
Canbined AC and DC voltage 200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage  16000 V 
Grid-No.4 Voltageb   200 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to 62 V 
ror visual extinction of focused raster 

Field Strength of required adjustable 
centering magnets   0 to8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance   1.5 max M(1 

a External conductive co acing and rmplosion proses ci on hardware must be 
grounded. 

I) Th grid-No.4 v page r qui red for optimum £ of any i di iduel cub 
will have a value ywh ere between 0 a d t400e alts ich the combined 
grid-No.l liege end video-signal lcege adj usced co give n anode 

flCAr c of 100 m amperes o e 10-1/2-inch by 14-inch pattern from an 
2F21 monoscope~ or equivalen c. 

For X—radiation shielding considerations, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TURFS 
at front of this section 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. 1. 



19DQP4 
~ Distance from Reference Line for suitable PM centering magnet should 

not exceed 2—liu i the s. The sp eci fietl centering magnet compensates 
only for the effect which mechanical tube tolerances may have on the 
location of the unde fl ectetl, focused spot with respect to the Center 
of the tube face. Maximum field strength of adjustable centering 
magnet equals 

Anode volts 

16000 volts 
x 8 gauss 

The equipment manufacturer must determine and supply additional compen—
sation for the effects of the earth's magnetic field and extraneous 
fields due to choice of circuitry and components. The additional 
Compensation Should preferably be appl ietl as part of the magnetic field 
of the deflecting yoke. 

Far X—radiation shielding considerations, see sheet 
X—NADIATION PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

RASTER-CUTOFF-RANGE CHART 
Cathode-Drive Service 

Et =6.3 VOLTS 
ANODE —TO—GRID —No. VOLTS=12000 TO 20000 
GRID—No.4—TO—GRID—No.l VOLTS ADJUSTED FOR FOCUS. 
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19DRP4 
Picture Tube 

PAN-O-PLY — INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Melded Tension Bands Around Periphery of Tube 

Panel — No Separate Safety-Glass or Integral Protective Window Required) 

RECTANGULAR GLASS TYPE NO ION-TRAP MAGNET REQUIRED 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 
HEATER CONTROLLED WARM-UP TIME ALUMINIZED SCREEN 

The sgDRPq is the same as the igDQPq exceyt for the following item: 

Electrical: 

Heater current at 6.3 volts   600 t 30 ma 

~'\ 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Picture Tube 
PAN-O-PLY — INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands Around Periphery of Tube 
Panel — No Separate Safety-Glass or Integral Protective Window Required) 

LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Low-Grid-No.2-Voltage — for Cathode-Drive Operation 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to al l other electrodes   5 pF 
Grid No.1 to all other electrodes 6 pF 

External conductive coating to anodes .f1750 max pFf 

'~ 
11250 min pF~ 

Heater Current at 6.3 volts   600 ± 30 mA 
Heater Warm-Up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 
Phosphor P4—Sulfide Type, Aluminized 
(For Curves, see front of this section) 

Faceplate   Filterglass 
Light Transmission (Approx  )  48% ~-

MECHANICAL 
Weight (Approx  )  f5.5 lbs~ 
Overall Length I I  625 ± 0.250 in 
Neck Length 4  375 ± 0.125 in 
Projected Area of Screen  172 sq in 
External Conductive Coatings 

Type Regular-Band 
Contact area for grounding Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Diaensional-Outlines and Bulb J149 F sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21 ) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1 -Heater 
Pin 2 —Grid No.l ~ 
Pin 3 —Grid No.2 
Pin 4 —Grid No.4 ~ G2w ~ wr+l 
Pin 6 —Grid No.1 
P'i n 7 —Cathode 
Pin 8 —Heater 
Cap — Anode (Grid No.3, of

Grid No. 5, Screen, 
Collector) 

C - External Conductive 
Coating 

ANODE 

~-ln dica[es a change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 

are positive with respect [o grid Na.l 

Anode Voltage  
(20000 max Y 
110000 min V 

Grid-No.4 (Focusing) Voltage 
Positive value  1250 max V 
Negative va':u;  400 max V 

Grid-No.2 Voltage   
{40 min V ~"~ 

Cathode Voltage 
':egative peak value   2 max V 
Negative bias value   0 max V 
Positive bias value   100 max V 
Positive peak value   150 max V 

Neater Voltage  6'.9 max V 
t5.7 min V ~/ 

Peak Heater-Cathode Voltage 
Heater negativ^ :~. - ;soect to cathode: 

During equipr'•e"t - ..^'-up period 
not exceeding 1~ seconds  450 max V 

After equipment warm-up period  300 max V 
Heater positive with respect to cathode: 
Combined AC and DC vcltsoe  200 max V 
DC comoon^-! 100 maz V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Cn less othe arise specified, collage values 

are positive with respect to grid A'o.l 

Anode Voltage   16000 V 
Grid-No.4 Voltage b  100 V 
Grid-No.2 Voltage   50 V 
Cathode Voltage for visual extinction 
of focused raster   32 to 50 V 

Field Strength of required adjustable 
centering magnet  0 to 8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance  1.5 max tM1 

a Ex ce coal on ductive coating and mplosion procec ci on hardware must 
be grounded. r

b 
The grid-No.4 olca ge r quired far op cim~m focus f any individual cube 
ill ha avlu an ywhe be cween -100 and *300 volts wi ch the -
bined gridallo.l v<Ica ge and video-signal lca ge adj us cod co give oan 
node c eat of 100 m amperes o a 10-1!2-inch by 14-inch pa tcern 
from an uRGA-2 F21 moo oscope, or equiva lea c. 

For X-radiation shielding considerations, see sheet 
X-RADIATiQN PRF.CAf!TION:SFORCATROUE-RA}' TUBES at 

lrcrt of this section 

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

,/1 FILLED-RIM TYPE 1 14° MAGNETIC DEFLECTION 

Direct Interelectrode Capacitances 
Cathode to al l other electrodes. 5 pF 
Grid No.l to all other electrodes. 6 pF 
External conductive coating to anode°. 1250 min— 1750 max pF 

Heater Current at 6.3 V  600 ± 30 mA 
Heater Warm-Up Time (Average)  I I s 

~ Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate  Filterglass 
Light transmission at center (Approx.)   48 

MECHANICAL /fix 
Weight (Approx.)  
Overall Length 
Neck Length 
Projected Area of Screen  
External Conductive Coating 
Type (soe car ounlees t at front of tnis section). Regular-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21 ) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.B7-208) 

TERMINAL DIAGRAM (Bottom View) 

I I 
4

Pin 1 -Heater 
Pin 2 -Grid No.1 Ga 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 Gz 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pi n 8 -Heater 
Cap -Anode (Grid No.3, Grid G 

No.5, Screen, Collector) 
C -External Conductive 

Coating 8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Anode Voltage  1 1000 min-23000 max V 
Grid-N o.4 Voltage 
Positive value   1 100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  200 min-550 max V 
Grid-No. l Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 

+ Positive bias value  0 max V 
i~ Positive peak value  2 max V 

Heater Voltage   5.7 min-6.9 max V 

16 lb 
625 ± .250 in 
375 ± ,125 in 

172 sq in 

H 

ANODE 

H 

C 
GI 
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19EBP4 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period < 15 s 450 max V 
After equipment warm-up period   300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive wtith respect to grid ,i'o.l 

Anode Voltage  16000 V 
Grid-No.4 Voltage  0 to 400 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to 62 V 
for vi=_ual extinction of focused raster 

Field Strength   0 to 8 G 
Of re7ui red adjustzble centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance 

a Includes mplo stun procec ci on hardware. 

DIMENSIONAL OUTLINE 
(Bulb J149 F) 

MINIMUM SCREEN 
DIAGONAL IZ562 
GREATEST WIDTH 15.188 
GREATEST HEIGHT 12.000 

~ 17.125 ±.062 
HELL OPENING 15.845 

48 R. MIN. 

_~~~ 

21 
I
R, 

W 
1.844t~{ 

125 
+.025 

D IA. 

14.078 
± 062 

1 5 max Mfg \„~ 

11.625±.250 
4.375!.125 
7250 ±.125 

SHELL 
OPENING 

12.658 
MIN. 

BASE 
JEDEC 

N0. 
87-20

`
6 

• 1~~\ 

CAVITY CAP 
JEDEC 

NO.JI-21 
+1.562±.t25 

REFERENCE 
LINE 

DETERMINED BY 
GAUGE 

JEDEC N0. G-126 
DIMENSIONS IN INCHES 

onra RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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19EGP4 
Picture Tube 

.-~ 
FILLED-RIM TYPE 

1 14° MAGNETIC DEFLECTION LOW GRID-No.2 VOLTAGE 

Direct Interelectrode Capacitances 
Cathode to all other electrodes 5 pF 
Grid No.l to all other electrodes 6 pF 
External conductive coating to anodes 1000 min— 1500 max pF 

~ Heater Current at 6.3 V   450 ± 20 mA 
Heater Warm-Up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate   Fi lterglass 
~~ Light transmission at center (Approx  )  48% 

MECHANICAL 

Weight (Approx  )  I6 lb 
Overall Length  1 1.625 ± .250 in 
Neck Length   4.375 ± .125 in 
Projected Area of Screen  172 sq in 
External Conductive Coating 

Type (see Car ouru Nes t at front of tnis section). Modified-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21 ) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No. B7-208) 

TERMINAL DIAGRAM (Bottom View) 

.^\ 

ANODE 
Pin 1-Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid Nat 
Pin 4 -Grid No.4 
Pin 6 -Grid No.i 
Pin 7 -Cathode 
Pin S -Heater 

Cap - Anode 
(Grid No.3, 
Grid No. S, 
Screen, 
Col lector) 

C- External 
Conductive 
Coating 

8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are po.. hive u~Cth respect to grid Yo.l 

Anode Voltage   12000 min-21000 max V 
Grid-No.4 Voltage 

Positive value  1250 maz V 
Negative value  400 max V 

Grid-No.2 Voltage   25 min-60 max V 
Cathode Voltage 

Negative peak value   2 max V 
Negative bias value   0 max V 
Positive bias value   100 max V 
Positive peak value   150 max V 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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19EGP4 

Heater Voltage 5  7 min-6.9 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period < 15 s. 450 max V 
After equipment warr~up period  300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage   16000 V 
Grid-No.4 Voltage   0 to 400 V 

Grid-No.2 Voltage   50 V 

Cathode Voltage   32 to 50 V 

For visual extinction of focused raster 

Field Strength 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance 1 5 max M;2 

a Includes implosion procec ci on hardware. 

DIMENSIONAL OUTLINE 
(Bulb J149 F) 

DIMENSIONS IN INCHES 

MINIMUM SCREEN 
DIAGONAL 17562 
GREATEST WIDTH 15488 
GREATEST HEIGHT 12.000 
-~-- 17.125 ±.062 --- Ʒ1 +SHELL OPENING 15.845+ 

48 R.~ MIN. 

I 
21 R. 

"Y 
1.844ðitƷi 

1.125±.025 DIA. 

0 to8 G 

i~—IL625 L.250 
4.3751.125 

t•7.250±.125 
BASE 
JEDEC 

N0. 
87-208 

14.078 ~~ 
*.062 l~ 

CAVITY CAP 
JEDEC 

NO. JI-21 
+1.5621.125 

V 

SHELL `\ 
OPENING 

12.658 p 1A MIN. x O9 ~0> ~~a• 
919 ~ \aG ef• 

20• OQ~ ~~~ 

Sa

REFERENCE 
LINE 

DETERMINED BY GAUGE 
JEDEC N0. G-126 92LS-1572 

onrA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



19ENP4A 

Picture Tube 

PAN-O-PLY— INTEGRAL IMPLOSION PROTECTION 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 
LOW-GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

ELECTRICAL 

Direct Interelectrode Capacitances . 
Cathode to all other electrodes  5 pF 
Grid No.1 to all other electrodes  6 pF 

External conductive coating to anodes  1500 max pF 
1000 min pF 

Heater Current at 6.3 V  450 ± 20 mA 
Heater Warm-Up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate Fi lterglass 
Light transmission at center (approx.)   48q 

MECHANICAL 

Weight (Approx.)   15 lb 
Overall Length   1 1.625 ± 0.250 in 
Neck Length  4.375 ± 0. 125 in 
Projected Area of Screen   172 sq in 
External Conductive Coating 
Type   Modified-Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dimensional -Oa [lines and Bulb J149 F Sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No. B7-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Heater 
Pin 2-Grid No.l 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.l 
Pin 7-Cathode 
Pin 8-Heater 
Cap - Anode (Grid No. 3, 

Grid No. 5, Screen, 
Collector) 

C - External Conductive 
Coating 8HR 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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2-6E 



19ENP4A 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltnge values 
are positive with respect to Grid No.l 

Anode Voltage  j21000 max V 
112000 min V 

Grid-No.4 (Focusing) Voltage 
Positive value   1250 max V 
Negative value   400 max V 

Grid-No.2 Voltage  f60 max V 
125 min V 

Cathode Voltage 
Negative peak value  2 max V 
Negative bias value  0 max V 
Positive bias value  100 max V 
Positive peak value  150 max V 

Heater Voltage   j6.9 max V 
15.7 min V 

Peak Heater-Cathode Yoltage 
Heater negative with respect to cathode: 

During equipment warm-up period not exceeding 
15 seconds  450 max V 
After equipment warn~up period   300 max V 

Heater positive with respect to cathode: 
Combined AC and DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 
Unless otherwise specified, voltage values 

are positive with respect to grid No.1 

Anode Voltage  16000 V 
frid-No.4 Voltage  250 V 
Grid-No.2 Voltage  50 V 
Cathode Voltage  32 to 50 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Circuit Resistance   1.5 max M4 

a Exce rn al con duc [iv coating and imp to sioa protection hardware mu[ be grounded. 
b The grid-No.4 olcage equi red for optimum focus f any i divi du el cube 

ill ha e a val a nywhe between 0 co + 400 volts wi ch the combined grid-
No.l olcage and video-sign 1 voltage adj usced [o give n anode r c 
of 100 mi am per a 10-I/2 inch by 14-inch pacce rn from an nCA-2F21 
monoscoperoor equi val en c. 

DATA 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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19FEP4B 

Picture Tube 
PAN-O-PLY TYPE LOW-GRID-No.2 VOLTAGE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 

ELECTRICAL 
Direct Interelectrode Capacitances 

Cathode to all other electrodes. 5 pF 
Grid No.l to all other electrodes 6 pF 
External conductive coating to anode, . 1250 min-1750 max pF 

Heater Current at 6.3 volts  450 - 20 mA 
Heater Warm-Up Time (Average)  I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 
Focus Lens   Unipotential 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate  Filterglass 
Light transmission at center (approx.)   48% 

MECHANICAL 
Weight (Approx.)   15 lb 
Overall Length I I  625 ± .250 in 
Neck Length 4  375 t . 125 in 
Projected Area of Screen   172 sq in 
External Conductive Coatings 

Type   Regular-Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dimensional -Outlines and Bu l6 J149F Sheets 
at front of this section 

Cao  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small -Button Neoeightar 7-Pin, 

Arrangement I , (JEDEC No.87-208) 
TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pin 7 -Cathode 
Pin 8 -Heater 

Cap -Anode (Grid No.3, 
Grid Na.5, Screen, 
Collector) 

C -External Conductive 
Coating 

H 

BHR 

H 

O RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to grid No.l 

Anode Voltage  12000 min 23500 max V 
Grid-No.4 Voltage 

Positive value   1250 max V 
Negative value   400 max V 

Grid-No.2 Voltage  20 min —60 max V 
Cathode Voltage 

Negative peak value  2 max V 
Negative bias value  0 max V 
Positive bias value  100 max V 
Positive peak value  150 max V 

Heater Voltage   5.7 min-6.9 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period not 
exceeding 15 seconds  450 max V '`/ 
After equipment warm-up period 300 max V 

Heater positive with respect to cathode: 
Combined AC and DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless ozherwise specified, voltage values are positive 
with respect to grid No.l 

Anode Voltage  16000 V 
Grid-No.4 Voltageb   100 V 
Grid-No.2 Voltage  30 V 
Cathode Voltage  22 to 45 V 

For visual extinction of focused raster 
Field Strength of required adjustable 
centering magnet  0 to8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Circuit Resistance   1.5 max hti 

a Includes implosi oo protection hardware. 
b The grid-No.4 voltage required for Pcimum focus f enl 'ndivi du al cube 

will have avalue anywhere between -100 and*300 volts w th the combined 
grid-No.l voltage end video-sign el voltage adj usced to give a node 

rent of 100 microamperes on a 10.5-inch by 14-inch pattern from an 
flCA-2F21 monoscop e~or equcvalen c. 

For X—radiation shielding considerations, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 

Y 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



19FLP4 
Picture Tube 

PAN-O-PLY— INTEGRAL IMPLOSION PROTECTION 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 

ELECTRICAL 
Direct Interelectrode Capacitances 

Cathode to all other electrodes. 5 pF 
Grid No.1 to all other electrodes. 6 pF 

/'1 External conductive coating to anodes. 1250 min — 1750 max pF 
Heater Current at 6.3 V  450 ± 20 mA 
Heater Warm-up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
For curves, see front of this section 

+'~ Faceplate  Fi lterglass 
Light transmission at center (approx.)   48% 

MECHANICAL 
Weight (Approx.)   15 lb 
Overall Length   1 1.625 ± 0.250 in 
Neck Length  4.375 ± 0.125 in 
Projected Area of Screen   172 sq in 
External Conductive Coating 

Type (see cRr oun~ers iac trontof tnissection) Regular-Band 
Contact area for grounding .Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.87-208) 

TERMINAL DIAGRAM (Bottom View) 

ANODE 
Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 

8HR 

Cap -Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Voltages are posy tive with respect to cathode 

Anode Voltage  1 1000 min-23000 max V 
Grid-No.4 (Focusing) Voltage 

Positive value   1 100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  200 min— 550 max V 
Grid-No.l Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 maX V 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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19FLP4 

Heater Voltage   5.7 min-6.9 max V 
Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period 5 i5 seconds 450 max V 
After equipment warm-up period  300 max V 

Heater positive with respect to cathode: 

Combined AC & DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATINf, CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect io grid No.l 

Anode Voltage  16000 V 
Grid-No.4 Voltageb   200 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to 62 V 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance 1 5 max M~ 

a 
External conductive coating end implosion pro cacti on hardware must be 
grounded. 

b 
The grid-No.4 olte ge equi red for optimum focus of any i divi du al cube 
will have a aloe a ywhere bet wean 0 sad *400 volts with the combined 
grid-No.l Rage end video-signal voltage edj usted to giv node c -
enc of 100 m amperes o a 10.5-inch by 14-inch pat ce rn from uen 

RCA-2F21 monoscop e, or equivalent. 

DIMENSIONAL OUTLINE (BULB J149 FA) 

G 

OQE~ OOPP~~ 

0p~ 9 ~ O~Perx~ ~~ 2~ - N 2 Q .tA ~8~ eF..a6

SCREEN WIDTH 
15.187 MIN. ~ 

-BAND OPEN I N6 .. 
15.950 MIN. 

11.625±.250 

'I~Z250±.125-I 4.375 4
1.125 

T—
' 

~I
, ~ 

BASE 
JEDEC 
No.B7 

SCREEN 13.500 j~ ~-208 
HEIGHT ±.~25 

85°+`~- - 12.000 ~ 
~, 

CAVIT 

MIN. RIM-BAND 
OPENING 
12.840 

I~

i M +N. ~ ~ __ CAP 
JEDEC 

No. Jh21 
1.5621.125 

,25

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC Na. G-126 
DIMENSIONS IN INCHES 

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

PAN-O-PLY TYPE WITH MOUNTING LUGS 1 14° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to al l other electrodes. 5 pF 
Grid No.1 to all other electrodes 6 pF 
External conductive coating to anode. . 1250 min— 1750 max pF 

Heater Current at 6.3 V   450 mA 
Heater Warm-Up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4—Sulfide Type, Aluminized 
Far curves, see front of this section 

Faceplate   Filterglass 
Light transmission at center (Approx  )  48~ 

MECHANICAL 

Weight (Approx  )
Overall Length  1 1.625 t .250 in 
Neck Length   4.375 t .125 in 
Projected Area of Screen  172 sq in 
External Conductive Coatings

Type (See car ourunes t at trout o+ tnis section). .Regular-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.87-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin fi -Grid No.1 
Pin 7 -Cathode 
Pin S -Heater 

Cap -Anode (Grid No.3, 
Grid No.5, Screen, 
Collector) 

C -External Conductive 
Coating 

H H 
8NR 

15 Ib 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

Anode Voltage  1 1000 min-23000 max V 
Grid-No.4 Voltage 
Positive value   1 100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  200 min-550 max V 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. 1. 
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19GEP4A 
Grid-No.l Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   5.7 min-6.9 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period < 15 s 450 max V 
After equipment warm-up period   300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.l 

Anode Voltage  16000 V 
Grid-No.4 Voltage  0 to 400 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage  28 to 62 V 

For visual extinction of focused raster 
Field Strength   0 to 8 G 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No.l Circuit Resistance  
a Inc lodes implosion pr ocec ci on hardware. 

See X-RADIATION PRECAUTIONS at front of this section 

DIMENSIONAL OUTLINE (JEDEC BULBJ149F2A) I:zso n.osz LT.25o oars 
16.156 S.N18   =.125 !.125 

MINIMUM SCREEN 
DIAGONAL 17.562 
GREATEST WIDTH 15.188 
GREATEST MEN~IiT 12.000 

16.545 3,125 
RIM-BAND OPENING 

15.950 MIN. 

21 R.~R~ 
~~~~ 

~/ 

EXTERNAL ~O., ~y 
C ~ NTCVE ~.1_r

1.844 p
CAVITY CAP i

JEDEC Na JI-21 
DIMENSIONS 

7~i

RIM-
BAND 

OPENNG 

I AIIN 
13.500 
2.125 

12.510 

TRANSPARENT 
INSULATING 
COATING 

i.1~5 

~~ DIA. 
I.Y25 

_.125 

BASE +p~6
JEDEC No. B7-208 92cL-N6'ts 

2069 p5 v 
'12O~~y- ~ 

\0' 0 g5 
~p~;02 

1.5 max M4 

1.562 
s.125 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
PAN—O —PLY TYPE 1 14° MAGNETIC DEFLECTION 

The 19C€P/.A is the same as the 19DR°4 except for the fallowing item; 

MAXIMUM AND MINIMUM RATINGS, DESIGN —MAXIMUM VALUES 
Anode Voltage  10000 min-23000 max V 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. l -6b 





19GVP22 

Color Picture Tube 
"PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD 

PURITY AND UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90o MAGNETIC DEFLECTION 
MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

ALUMINIZED TRICOLOR PHOSPHOR-DOT "Ri-Lite" SCREEN 
(Utilizing a New, Improved Rare-Earth Red-Emitting Phosphor) 

For Use in Color-TV Receivers 

The 19GVP22 is the same as the 19GWP22 except for the fallow-

ing items: 

OPTICAL 
Faceplate Filterglass 

Light transmission (Approx. )   69% 
Faceplate does not have anintegral protective windowa 

MECHANICAL 
Tube Dimensions 

Overall length   17.856 ± .375 in (453.5 ± 9.5 mm) 
Weight (Approx.) 21 lb (9.5 kg) 

a Ic is recommended that the binec be provi dad with a shacce r-proof, glass 
er the face of the 19GVP22 co protect it from being struck a -

dencally and to protect against possible damage salting from tubeci -
plosion u der s abnormal condition. This safety cover can also pro-
vide x radi ecionmprocecci on when required. 

DIMENSIONAL OUTLINE 
Dimensions shown are only those which are different 

from the corresponding dimensions for the 19GWP22 

1 
IZ 8561.375 
(453.5 * 9.5) 

1 
11.163±.188 
(283.5±4.8) 

3.4851.125 _ 
(88.51 3.2) 

— T 
2.355 
(5.81 

92L5-1991 

(693) 
S PH.R. 

DIMENSIONS IN INCHES 
(mm) 

Q RADIO CORPORATION OF AMERICA 
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Typical light-Output Characteristic 

NEATER VOLTAGE = 6.3 VOLTS 
ANODE-TO•CATHODE VOLTAGE =25000 VOLTS 
GRID•No.3•TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 9300°x. 21 M.P.C.D. NHITE•LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 9300° N . 21 M.P.C.D. MNITE 
REO GUN 31% 
BLUE GUN 32% 
GREEN GUN 31% 

RASTER SIZE: 15.585 >t 12.185" (3%.9 mm X 309.5 nml 
'MEASURED NITNIN 1"•DIAMETER AREA CENTERED ON TUBE FACE 
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,Å'Ʒ. 

n 

Color Picture Tube 
... ULTRA-RECTANGULAR HI-CITE SCREEN 

4 X 3 Aspect Ratio Blue-Gun-Down Operation 
Electrical 
Electron Guns, Three with Axes 
Tilted Toward Tube Axis   Red, Blue, Green 
Heater, of Each Gun Series Connected within 

~"1 Tube with Each of the Other Two Heaters: 
Current at 6.3 V   900 mA 

Focusing Method   Electrostatic 
Focus Lens   Unipotential 
Convergence Method   Magnetic 
Deflection Method   Magnetic 
Deflection Angles (Approx.l: 

Diagonal   90 deg 
Horizontal   78 deg 
Vertical   60 deg 

Direct Interelectrode Capacitance (Approx.l: 
Grid No.t of any gun to all other electrodes   7.5 pF 
Grid No.4 to all other electrodes  6 pF 
All cathodes to all other electrodes   15 pF 

Capacitance Between Anode and External 
Conductive Coating  

Resistance Between Metal Hardware and 
External Conductive Coating  

Optical 

Faceplate   F it tergl ass 
Light transmission at center (Approx.)   53% 
Surface   Polished 

Screen   Aluminized 
Phosphor, rare-earth (red) sulfide (blue &green)   P22 

Persistence   MediumShort 
Array   382,000 Dot trios 
Spacing between centers of adjacent 
doi trios (Approx.)   0.024 in (0.61 mm) 

Mechanical 

Minimum Screen Area (Projected)  

2300 max. pF 
1800 min, pF 

50 MS2 

185 sq in (1194 sq cml 

Bulb Funnel Designation   JEDEC No.J160-3/4 81/Ct 

Bulb Panel Designation . . . . . . .. . . . .JEDEC No.FP161-3/4 V1 

Base Designations  

,,~ Basing Designation 

Pin Position Alignment  

Small-Button Diheptar 12-Pin 
(JEDEC No.612-2441 

  JEDEC No.146H 

Pin No.5 Aligns Approx. with 
Anode Bulb Contact 

~~U L~ 
Electronic 
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19VANP22 
Operating Position, preferred   Anode Bulb Contact on Top 

Gun Configuration   Delta 

Weight (Approx.)   25 Ib (11.4 kg) 

Implosion Protection 

Type   Banded 

Maximum and Minimum Ratings, Design-Maximum Values 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 

Anode Voltage   f 22.5 max. kV 
l` 17 min. kV 

Anode Current, Long-Term Averageb   1000 max. (.W 

Grid-No.4 (Focusing Electrode) Voltage: 
Positive value   1100 max. V 
Negative value   550 max. V 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.t Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value   140 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage lac or dcl:c ~ 6.9 max. V 
Under operating conditions   5.7 min. V 
Under standby conditionsd   5.5 max. V 

Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 
After equipment warm-up period: 

DC component value   200 max. V 
Peak value   200 max. V ~.,~ 

Heater positive with respect to cathode: 
DC component value   0 max. V 
Peak value   200 max. V 

~..s 

Equipment Design Ranges 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 
For anode voltages between 17 and 22.5 kV 

Grid-No.4 (Focusing Electrodes Voltage  —75 to 400 V 

Grid-No.2 Voltage for Visual Extinction 
of Undeflected Focused Spot . . .See CUTOFF DESIGN CHART 

in Figure 3 
At Grid No.1 voltage of -75 V   90 to 270 V 

~r 

~' 

~~U U 
Electronic 
Components 

DATA 1 



19VANP22 

/1 

. '. .7

~~ 

At Grid No.t voltage of -125 V   210 to 505 V 
At Grid No.t voltage of -140 V   245 to 580 V 

~ Maximum Ratio of Grid-No.2 Voltages, Highest Gun to 
Lowest Gun in Any Tube IAt grid-No.1 spot cutoff 
voltage of -100 V)   1.86 

Heater Voltage:c
Under operating conditions: 

When standby operation is not utilized 6  3 V 
When 5.0-V standby operation is utilizedd 60 V 

Under standby conditionsd 5  0 V 

Grid-No.4 Current (Total)   t60/AA 

Grid-No.2 Current   +~EAA 

Grid-No.1 Current   +~EtA 

Ilium. D Color 
To Produce White Light of   6550°  K + 9300°  K + 

CIE Coordinates: 
7 M.P.C.D. 27 M.P.C.D. 

X  0.313 0.281 
Y  0.329 0.311 

Percentage of total anode current 
supplied by each gun (averagel: 

Red  41 30 % 
Blue 24 31 % 
Green 35 39 % 

Ratio of cathode currents: 
Red/blue: 

Minimum  1.35 0.75 
Typical 1.70 0.95 
Maximum  2.20 1.25 

Red/green: 
Minimum  0.95 0.60 
Typical  1.15 0.75 
Maximum  1.70 1.10 

Blue/green: 
Minimum  0.50 0.60 
Typical  0.70 0.80 
Maximum  0.95 1.10 

Displacements, Measured at Center of Screen: 
Raster centering displacement: 

Horizontal   ± 0.45 in (± 11.4 mm) 
Vertical   ± 0.45 in (± 11.4 mm) 

Lateral distance between the blue beam and 
the converged red and green beams . . . ± 0.25 in 1± 6.4 mm) 
Radial convergence displacement excluding 
effects of dynamic convergence 
leach beam)  ± 0.37 in 1± 9.4 mml 

~~U LJ 
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19VANP22 
Maximum Required Correction for Registers 
(Including Effect of Earth's Magnetic Field 
when Using Recommended Components) as 
Measured at the Center of the Screen in 
any Direction   0.005 in 10.13 mm) max. ~~ 

Typical Operation 
Heater Voltage   6.3 V 

Anode Voltage   20 kV 

Grid-No.4 Voltage  Adjusted for focus 

Color Temperature   93000 K + 27 M.P.C.D. 

Raster Size   15.922 x 11.941 in 
(404.42 x 303.30 mm) 

Typical White-Light Output Measured within 4 in 
(102 mm) diameter area centered on tube face: 

At anode current of 1000 FAA  
1 44 fL 

151 Nit 
Limiting Circuit Values V 
Low-Voltage Circuits: 

Effective grid-No.l-to-cathode-
circuit resistance (each gun)   0.75 max. MSl 

X-Radiation Characteristic 

Maximum Anode Voltage at which the X-radiation emitted 
will not exceed 0.5 mR/h at an anode current of 
300 /.IA   33 k V 
The X-radiation ernitted from this picture tube, as measured in ac-
cordance with the procedure of JEDEC Publication No.64A will not 
exceed 0.5 mRrh throughout the useful life of the tube when opera-
ted within the Design-Maximum ratings: 27.5 kV anode voltage and 
1000 µA anode current. The tube should not be operated beyond 
its Design~Maximum ratings stated above (such operation may 
shor?en tube life or have other permanent adverse affects on its per-
formancel, but its X-radiation will not exceed 0.5 mR/h for anode 
voltage and current combinations given by the isodose-rate limit 
characteristics as shown in Figure 1. Operation above the values 
shown by the curve may result in failure of the television receiver to 
comply with the Federal Performance Standard for Television Re- ~ 
ceivers, Sub-Part C of Part 78 of Title 42, Code of Federal Regula-
tions (PL90-6021 as published in the Federal Register Vo1.34, No. 
247, Thursday, December 25, 1969. Maximum X-radiation as a 
function cf anode voltage at 300 (AA anode current is shown by the 
curve in Figure 2. X-radiation at a constant anode voltage varies 
linearly with anode current. 

a The mating socket, including its associated, physically-attached 
hardware and circuitry, must not weigh more than one pound 
lone-half kilograml. 

b The short-term average anode currant should be limited by cir-
cuitry to 1500 microamperes. 

c For maximum cathode life, it is recommended that the heater 
supply be regulated. The series impedance to any chassis con-

~~U LJ 
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~"~ 

nection in the do biasing circuit for the heater should be be-
tween 100 kilohms and 1 megohm. The surge voltage across the 
heater must be limited to 9.5 volts rms. 

d The use of a 5-volt standby condition in conjunction with 6-volt 
operating conditions is recommended to improve the reliability 
of the color picture tube by extending the emission wear-out life 
and reducing other gun-related defects. A maximum heater volt-
age of 5.5 volts (Design-Maximum value) may be maintained on 
the color picture tube when the receiver is in the "off" (stand-

by) position. All other voltages normally applied to the tube 

must be removed during standbv operation. 

e Register is defined as the relative position of the beam trios with 
respect to the associated phosphor~iot trios. 

IMPORTANT: Refer to sheet Safety Precautions For Color Picture 
Tubes at front of this section. 

Notes For Dimensional Outline 

Note 1 — With tube neck inserted through flared end of reference-

lineand neck-funnel-contour gauge (JEDEC No.G162) and 
with tube seated in gauge, the reference line is determined 
by the intersection of the plane C~~of the gauge with 

the glass funnel. 

Note 2 —Socket for this base should not be rigidly mounted; it 
should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch 
(51-mm) circle concentric with bulb axis. 

Note 3 —The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 

area so as to provide the required capacitance. External 

conductive coating must be grounded with multiple con-
tacts. 

i .~ Note 4 — To clean this area, wipe only with soft, dry, IintleSs CIOth. 

SAGITTAL HEIGHTS AT POINTS'72 5 BEYOND EDGE OF MIN. SCREEN 
3.18 

DIAGONAL ~'~ 5 WIDTH ~'~4 HEIGHT '582 
37.72 26.52 14.76 
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19VANP22 
DIMENSIONAL OUTLINE 

1.138 3 .083 
36.53 s 1.80 

CONTACT 
AREA OF 
E%TERNAL 
CONDUCTIVE 
COATING 
(NOTE 31 

~78—~3 MIN. 

L 

1~'  MAX. 
31.8 

SCREEN 
HEIGNi 

11.91 
MIN. 

303.30 

l 

2•i0 
8.35 

80 

103 

18.771 
MIN. 

126.98 

BASE 
JEDEC No.B12 211 
(NOTE II 

2.935 
7155 

INTERNAL 
RADIALLONV ERGING 
POLE PIECES 

ANODE CONTACT 
JEDEC No.J 21 

TRANSPARENT 
INSULATING 
COATING 

~INOTE 11 

RIM~BANO OPENING 

  17.187 t .083  
MJ.88. 2.36 

O.D. OF TENSION BANG 

SCREEN WIDTN 
  15.922 

MIN. 
1M.12 

13.11 I I 

(l ~ 1YI *II I 
\ _ _ ___ 

~~ 

MAX. 5—j MA%' — ~ ~ '~ SCREEN DIAGONAL 
18.897 

MIN. 
179.N 

SEAL LINE 

.078 
MAX. 

1.96 

8.771 
171 98 

13.718! .100 
318.N ~ 2.51 

O.D. OF 
TENSION BAND 8 
LRIMP SEAL 

2.0 
MAX. 

51 
CLEARANCE FOR 
TENSION BAND LLIƷ 

Inches 
Dimensions in mm unless otherwise noted 
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19VANP22 
DIMENSIONAL OUTLINE 

O 

TENSION BAND 

RIM BAND 

12.795 MIN. 
331.99 
qIM BAND 
OPENING 

2.0]1 + .250 
52.80 ± 6.35 

3.263 
82.88 

y 

3.708 a .725 
9/.18±3.78 ~ 

~~ .825 
~ 15.88 

F  11.35!1; .188 
288.38 s /.78 

le.a]± 3]s 
/58.38 ± 9.53 

SE 

_'BTE9~<tif 
4,y0 OM1. 

F~ 

e4H O 

/.0001 .188 
101.80± /.]8 

7.6/6± .063 
198.21 ± 1.60 y
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19VANP22 
BOTTOM VIEW OF BASE 

RFD GUN 

PLANE THROUGH 
fL OF PIN No. 2 
AND TUBE AXIS 

8.5. 35• 

GREEN 
GUN 

HOR120NTAL 
fL OF 

SCREEN 

BLUE GUN 92LM-1252 

Base Specification — JEDEC No.148H 

'vi 

`/ 

Pin 1: 
Pin 2: 

Heater Cap: 
Cathode of Red Gun 

Anode (Grid No.3, Grid No.5, 
Screen, Collector) 

~ 

Pin 3: Grid No.t of Red Gun C: External Conductive Coating 
Pin 4: Grid No.2 of Red Gun 
Pin 5: Grid No.2 of Green Gun 
Pin 6: Cathode of Green Gun 
Pin 7: Grid No.1 of Green Gun 
Pin 9: Grid No.4 
Pin 11: Cathode of Blue Gun 
Pin 12: Grid No.1 of Blue Gun 
Pin 13: Grid No.2 of Blue Gun 
Pin t4: Heater 

LOCATION OF RADIAL•COVERGING POLE PIECES VIEWED 
FROM SCREEN END OF GUNS 

.300
76 

.590 R 
15.0 

235 
6.0 ~ O

I (~ 
1 

INTERNAL 
MAGNETIC 

SHIELD 

RADIAL POLE PIECES 

120• 

92LM-1251R1 

~€ 

`/ 
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0.5 mR/h ISODOSE —RATE LIMIT CURVE 
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TYPICAL DRIVE CHARACTERISTICS, GRID•DRIVESERVICE 
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NEATER VOLTAGE • 6.3 V 

ANODE - TO - CATNODE VOlTAOE 
17 TO 22.6 kV 

GRID No.4-TO-CATNOOE VOLTAGE 
ADJUSTED FOR FOCUS. 

GRID No.2 -TO-CATHODE VOLTAGE 
(EACH GUN) ADJUSTED TO 
PROVIDE SPOT CUTOFF. 

• •ZERO -BIAS POINT 
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19VANP22 
TYPICAL DRIVE CHARACTERISTICS, CATHODE-DRIVE 
SERVICE 

~~ IOk 
NEATER VOLTAGE • 6.3 V 

C ANODE-TO-GRID-No. i VOLTAGE 
17 TO 22.5 kV 

GRID-No.4-TO -GRID-No. l VOLTAGE. 
ADJUSTED FOR FOCUS. 

.~ GRID-No.2-TO-GRID-No.l VOLTAGE 
(EACH 6UN) ADJUSTED TO 

PROVIDE SPOT CUTOFF. 

a 
i 
I 

c~ 
c 
W 
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Ik 

• •ZERO -BIAS POINT 

zo 4o so eo loo 

VIDEO SIGNAL VOLTAGE PER GUN - V 
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19VANP22 
CUTOFF DESIGN CHART 
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19VBRP22 
Color Picture Tube 

Ultra-Rectangular 

4 x 3 Aspect Ratio 

Electrical 

Electron Guns, Three with Axes 

Hi-Cite Matrix Screen 

Light Neutral Screen Appearance 

Tilted Toward Tube Axis   Red, Blue, Green 
~..1  Neater: 

Voltage   6.3 V 
Current   900 mA 

Focusing Method   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

-"~ Deflection Method   Magnetic 

Deflection Angles (Approx.l: 
Diagonal   90 deg 
Horizontal   78 deg 
Vertical   60 deg 

Direct Interelectrode Capacitance (Approx.l: 
Grid No.t of any gun to all other electrodes   6 pF 
Grid No.3 to all other electrodes  6.5 pF 
All cathodes to ell other electrodes   15 pF 

Capacitance Between Anode and External 2300 max. pF 
Conductive Coating   ~ 1800 min. pF 
Resistance Between Metal Hardware end 

50 MSZ External Conductive Coating  

Optical 

Faceplate   F i Itergtass 
Light transmission at center (Approx.)   70% 
Surface   Polished 

Screen   Aluminized 
Matrix   Black opaque material 
Phosphor, rare-earth (red) sulfide (blue &green)   P22 

Persistence   MediumShort 
Array   382,000 Dot trios 
Spacing between centers of adjacent 
dot trios (Approx.)   0.024 in 10-61 mm) 

Mechanical: 
Minimum Screen Area (Projected). . . . . 186 sq in (1194 sq cml 
Bulb Funnel Designation   JEDEC No.J510A06 

Bulb Panel Oesignetion   JEDEC No.FP1(i1-3/4 W1 

Base Designation°   Small$utton Diheptar 12-Pin 
(JEDEC No.B12.244) 

.—. Basing Designation  JEDEC No. 146E 

Pin Position Alignment   Pin No.12 Aligns Approx. with 
Anode Bulb Contact 

~~U LJ 
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19VBRP22 
Operating Position, preferred   Anode Bulb Contact on Top 

Gun .onfiguration   Delta 

Weight (Approx.)   25 Ib (11.4 kg) 

Implosion Protection: 

Type   Rim Bands and Tension Band 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 

Anode Voltage   127.5 max. kV 
1l 20 min. kV 

Anode Current, Long-Term Averageb   1000 max. µA 
Grid-No.3 (Focusing Electrode) Voltage   6000 max. V 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value   200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage lac or dcl c 

Under operating conditions   1 6.9 max. V 
ll  5.7 min. V 

Under standby conditioned   5.5 max. V 

Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 
After equipment warm-up period: 

DC component value   200 max. V 
Peak value   200 max. V 

Heater positive with respect to cathode: 
DC component value   0 max. V 
Peak value   200 max. V 

Equipment Design Ranges: 

Unless otherwise specified, values are for each gun and voltsge 
values are positive with respect to cathode 

For anode voltages between 20 and 27.5 kV 

Grid-No.3 (Focusing Electrode) Voltage  16.8% to 20% of 
Anode voltage 

~~U LJ 
Electronic 
Components 

DATA 1 



19VBRP22 

/~"\ 

Grid-No.2 Voltage for Visual Extinction 
of Undeflected Focused Spot. . . . See CUTOFF DESIGN CHART 

in Figure 3 
At Grid No.t voltage of -75 V   80 to 280 V 
At Grid No.1 voltage of --125 V   275 to 550 V 
At Grid No.i voltage of -175 V   365 to 820 V 

Maximum Ratio of Grid-No.2 Voltages, Highest Gun to 
Lowest Gun in Any Tube IAt grid-No.1 spot cutoff 
voltage of -100 V)   1.86 

Heater Voltage:c 
~1 Under operating conditions: 

When standby operation in not utilized   6.3 V 
When 5.0-V standby operation is utilizedd   6.0 V 

Under standby conditioned   5.0 V 

Grid-No.3 Current (Total)   +15 f.AA 

Grid-No.2 Current   +5 /.lA 

Grid-No.1 Current   +5 µA 

Ilium. D Color 
To Produce White Light ut   65500 K + g300o K + 

7 M.P.C.D. 27 M.P.C.D. 
CIE Coordinates: 

X  0.313 0.281 
Y  0.329 0.311 

Percentage of total anode current 
supplied by each gun !average): 

Red  41 30 % 
Blue  24 31 % 
Green  35 39 % 

Ratio of cathode currents: 
Red/blue: 

Minimum  1.35 0.75 
Typical  1.70 0.96 
Maximum  2.20 1.25 

~~ 
Red/green: 

Minimum  0.95 0.60 
Typical  1.15 0.75 
Maximum  1.70 1.10 

Blue/green: 
Minimum  0.50 0.60 
Typical  0.70 0.80 

~1 Maximum  0.95 1.10 

Displacements, Measured at Center of Screen: 
Raster centering displacement 

Horizontal   ± 0.45 in It 11.4 mm) 
Vertical   ± 0.45 in It 11.4 mm) 

Lateral distance between the blue beam and 

the converyed red ar,d green beams   , t 0.25 in It 6.4 mm) 

~~U U 
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19VBRP22 
Radial convergence displacement excluding 
effects of dynamic convergence 
leach beam)  ± 0.37 in If 9.4 mml 

Maximum Required Correction for Registers 
(Including Effect of Earth's Magnetic Field 
when Using Recommended Components) a9 
Measured at the Center of the Screen in 
any Direction   0.005 in (0.13 mm) max. 

Light-Output Characteristic: 

Typical White-Light Output  
f 80 fL ~.€ 

1̀  274 Nit 

Measured within a 4 in (102 mm) diameter area centered 
on the tube face with the following operating conditions: 

Anode Voltage   25 kV 
Anode Current   1000 f1A 
Grid No.3 Voltage   Adjusted for focus 
Color Temperature   93000 K + 27 M.P.C.D. 

Limiting Circuit Values: 
High-Voltage Circuits: 

Grid-No.3 circuit resistance   7.5 max. MSZ 

Low Voltage Circuits. 
Effective grid-No.t-to-cathode-
circuit resistance leach gun)   0.75 max. MS2 

X-Radiation Characteristic: 
Maximum Anode Voltage at which the X-radiation emitted 
will not exceed 0.5 mR/h at an anode current of 
300 /AA   33 kV 

The X-radiation emitted from this picture tube, as measured in ac-
cordance with the procedure of JEDEC Publication No.64A will not 
exceed 0.5 mR/h throughout the useful life of the tube when opera-
ted within the Design-Maximum ratings: 27.5 kV anode voltage and 
1000 ~lA anode current. The tube should not be operated beyond 
its Design-Maximum ratings stated above (such operation may 
shorten tube life or have other permanent adverse affects on its per-
formancel, but its X-radiation will not exceed 0.5 mR/h for anode 
voltage and current combinations given by the isodose-rate limit 
characteristics as shown in Figure 1 . Operation above the values 
shown by the curve may result in failure of the television receiver to 
comply with the Federal Performance Standard for Television Re-
ceivers, Sub-Part C of Part 78 of Title 42, Code of Federal Regula-
tions (PL90-602) as published in the Federal Register Vo1.34, No. 
247, Thursday, December 25, 1969. Maximum X-radiation as a 
function of anode voltage at 300 /IA anode current is shown by the 
curve in Figure 2. X-radiation at a constant anode voltage varies 
linearly with anode current. 

+v 
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19VBRP22 
a The mating socket, including its associated, physically-attached 

hardware and circuitry, must not weigh more than one pound 

lone-half kilograml. 

b The short-term average anode currant should be limited by cir-

cuitry to 1500 microamperes. 

c For maximum cathode life, it is recommended that the heater 
supply be regulated. The series impedance to any chassis con-

nection in the do biasing circuit for the heater should be be-
tween 100 kilohms and 1 megohm. The surge voltage across the 
heater must be limited to 9.5 volts rms. 

d The use of a 5-volt standby condition in conjunction with 6-volt 
operating conditions is recommended to improve the reliability 

_ of the color picture tube by extending the emission wear-out life 

and reducing other gun-related defects. A maximum heater volt-

age of 5.5 volts (Design-Maximum value) may be maintained on 

the color picture tube when the receiver is in the "off" (stand-

byi position. All other voltages normally applied to the tube 

must be removed during standby operation. 

e Register is defined as the relative position of the beam trios with 

respect to the associated phosphordot trios. 

Notes for Dimensional Outline 

Note 1 — With tube neck inserted through flared end of reference-
lineand neck-funnel-contour gauge (JEDEC No.G162) end 
with tube seated in gauge, the reference line is determined 
by the intersection of the plane CL~of the gauge with 
the 91ass funnel. 

Note 2 —Socket for this base should not be rigidly mounted; it 
should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch 
(51-mml circle concentric with bulb axis. 

Note 3 —The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 
e ree so as to provide the required capacitance. Exterrsal 

conductive coating must be grounded with multiple con-
tacts. 

Note 4 — To clean this area, wipe only with soft, dry, tintless cloth. 

SAGITTAL HEIGHTS AT POINTS 
.125 

BEYOND EDGE OF MIN. SCREEN 
3.18 

DIAGONAL ~'~B „'10TH ~'~ - HEIGHT -~~ 
37.]2 26.52• 1~.]B 

lJ U~U LJ 
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DIMENSIONAL OUTLINE 

CONTACT 
ARE4 OF 
EXTERNAL 
CONDUCTIVE 
COATING 
INOTE 31 

1~3 
MIN. 

L 

1.25 
MAX. 

31.8 

SCREEN 
HEIGHT 

~1 
MIN 

~~ MA% 
6.35 

1 A381 .083 
36.53 t 160 

250 
6.35 

Q 

BO 

203 

18.771 
MIN. 

125.98 

19]0 

]5.N 

B 45E 
JEDEC No 812 211 
(NOTE 11 

2.935 
7155 

INTERNAL 
RADIAL CONVEPGING 
POIE PIECES 

ANODE CONTACT 
JEDEC No.J 21 

TRANSPARENT 
INSULATING 
COATING 

~INOTE /l 

RIM-BAND OPENING 

17A871 .093 
M3.86. 2.38 

O.D. OF Tf NSION BAND 

SCREEN WIDTH 

15.922 
MIN. 

101.12 

BLUE GUN 

2-0 MAX. 
5/ 

2.0 
MAX 

51 

CLEARANCE FOP 
TENSION BAND CLIP 

SEAL LINE 

.078 
MA%. 

1.98 

6 771 
171.98 

13.718! .100 
318 u ._ 2.51 

O.D. OF 
TENSION BAND 8 
CRIMP SEAL 

SCREEN DIAGONAL 
18.897 

MIN. 
179 9B 

Dimensions in Inches/mm unless otherwise noted 
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DIMENSIONAL OUTLINE 
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14 99 

BOTTOM VIEW OF BASE 

—BLUE GUN 

HORIZONTAL 
~ OF SCREEN 

1 

GREEN GUN 

RED GUN 

8.5`• S°

i 

,r 
PLANE THROUGH 

rE OF PiN No. 2 
AND TUBE AXIS 

92C5- 2816 

Base Specification — JEDEC No.146E 

Pin 1— Heater 
Pin 2— Cathode of Red Gun 
Pin 3— Grid No.1 of Red Gun 
Pin 4— Grid No.2 of Red Gun 
Pin 5— Grid No.2 of Green Gun 
Pin 6— Cathode of Green Gun 
Pin 7— Grid No.1 of Green Gun 
Pin 9— Grid No.3 
Pin 11— Cathode of Blue Gun 
Pin 12— Grid No.1 of Blue Gun 
Pin 13— Grid No.2 of Blue Gun 
Pin 14— Heater 
Bulb Contact —Anode (Grid No:4, Screen, Collector) 

C— External Corxfuctive Coating 

LOCATION OF RADIAL-CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

RADIAL POLE PIECES 

INTERNAL 
i20e _ MAGNETIC 

V ~~ I ~ ~ SHIELD 

.590 R 

1 

t .235 
5.97 

7.62 9205-126lSR4 
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0.5 mR/h ISODOSE —RATE LIMIT CURVE 
(JEDEC CURVE No.XC-21 
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ANODE CURRENT - ~A 

Figure 1 
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X-RADIATION LIMIT CURVE AT A CONSTANT ANODE 
CURRENT OF 300 µA IX-RADIATION AT A CONSTANT 
ANODE VOLTAGE VARIES LINEARLY WITH ANODE CURRENTI 
(JEDEC CURVE No.XC-11 
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TYPICAL DRIVE CHARACTERISTICS, GRID-DRIVE SERVICE 
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NEATER VOLTAGE ~ 6.3 V 
ANODE—TO-CATHOOEYOLTAGE^ZO TO Z7.S kV 
GRID No.3—TO~ATNODE VOLTAGE ADJUSTED 
FOR FOCUS. 

GRID No.Z—TO—CATHODE VOLTAGE (EACH GUN) 
ADJUSTED 70 PROVIDE SPOT CUTOFF. 
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TYPICAL DRIVE CHARACTERISTICS, 

CATHODE-DRIVE SERVICE 
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CUTOFF DESIGN CHART 

HEATER VOLTAGE = 8.3 V 
ANODE—TO—CATHODE VOLTAGE ~ 20 TO 27.5 kV 
GRID—No.3—TO—CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
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IMPORTANT: Refer to sheet Safety Precautions For Color 
Picture Tubes at front of this section. 
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Picture Tube 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  600 t 30 ma 
Heater Warm-Up Time (Average)  11 seconds 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   114° 
Horizontal   102° 
Vertical   85° 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes. 6 µµf 
Cathode to all other electrodes  5 µµf 

External conductive coating to ultor 1500 max. µµf 
1000 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 
Faceplate Filterglass 

Light transmission at center (Approx.) 78% 
Phosphor (For curves, seetront of tAissectlon) P4—Sulfide Type 

Aluminized 
Fluorescence  White 
Phosphorescence White 
Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length   10-13/16" t 1/4" 
Greatest width   16-13/32" t 1/8" 
Greatest height  13-11/32" t 1/8" 
Diagonal   18-5/8" t 1/8" 
Neck length  3-9/16" t 1/8" 
Curvature of faceplate (External Radi i): 
Center   48" 
Edge   21" 

Screen Dimensions (Minimum): 
Greatest width   15-1/8" 
Greatest height  12" 
Diagonal   17-9/16" 
Projected area   172 sq. in. 

Weight (Approx.)   14 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.Ji-21) 

/~ Bulb   J149A1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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19YP4 
Base  Small-Button Neoeightar 

Basing Designation for BOTTOM VIEW 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4~Grid No.3 
Pin 6 -Internal 

Connection—
Do Not Use 

Pin 7 -Cathode 

7-Pin, Arrangement 1, 
(JEDEC No. B7-208) 

8J R ; 
Pin 8 -Heater 

Cap -Ul for 
(Grid No.4, 
Collector) 

C -External 
Conductive 
Coating 

GRID-DRIVE SERVICE 

Unless otherwise s~eci}ied, voltage val-
ues are positive with respect to cathode 

NaximUm and Minimum Ratings, Design-Maximum Values: 

j20000 max. 
111000 min. 

ULTOR VOLTAGE  

GRID-No.3 (FOCUSING) VOLTAGE: 
Positive value 
Negative value 

GRID-No.2 VOLTAGE  

GRID-No.l VOLTAGE: 
Negative-peak value   220 max. 
Negative-bias value   154 max. 
Positive-bias value   0 max. 
Positive-peak value   2 max. 

f6.9 max. 
15.7 min. 

HEATER VOLTAGE 

700 max. 
350 max. 
600 max. 
,300 min. 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage (Ec4 p) o} i6000 volts 

and grid—No.z voltage (Ecz21 0} goo volts ` 

Grid-No.3 Voltage for focus  0 to 400 volts 
Grid-No.l Voltage for visual 

extinction of focused raster*   -43 to -78 volts 
Field Strength of Adjustable 
Centering Magnet)   0 to 10 gausses 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CATHODE-DRIVES SERVICE 

Unless otherwise sgecijied, voltage val-
ues aregositive with respect togrid No.1 

Maximum and Minimum Ratings, Design-Maximum values: 
(20000 max. volts 

  111000 min. volts ULTOR-TO-GRID-No.l VOLTAGE 

GRID-No.3-TO-GRID-No.l 
(FOCUSING) VOLTAGE: 
Positive value  850 max. volts 
Negative value  200 max. volts 

GRID-No.2-TO-GRID-No.l VOLTAGE  
J750 max. volts 
1450 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE  600 max. volts 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value   220 max. volts 
Positive-bias value   154 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

HEATER VOLTAGE  
J6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warrr~up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.1 
voltage (Ec4gl1 0} 16000 volts 

and grid-No.2-to-grid-No.1 
voltage (Ecgg jl of goo volts 

Grid-No.3-to-Grid-No.l Voltage 
for focus  0 to 400 volts 

Cathode-to-Grid-No.l Voltage for visual 
extinction of focused rasters   41 to 69 volts 

Field Strength of Adjustable 
Centering Magnets   0 to 10 gausses 

Maximum Circuit Values: 

Grid-No_1-Circuit Resistance  1.5 max. megohms 

~ Gritl drive Is the oDerati ng contli Ll on in which the video signal varl es 
the grid—N o.1 potenti ai with respect to ca to od e. 

~ The gritl—No.3 voltage required for optimum focus of any indivitlual 
tube may Dave a value anywhere between 0 and 400 volts antl is afun ction 
of the value of the ultor voltagge, ultor current, and grid—No.2 voltage. 
It changes directly with the ultor voltage at the rate of approximately 
46 volts for each 1000—volt change in ultor voltage; Inversely with 
gritl—No.2 voltage at the rate of about 60 volts for each 100—volt 
change In gritl No.2 voltage; and Inversely with ultor current at the 
rate of about 60 volts for each 100—microampere change in ultor 
current. Because this tube has anarrow depth of focus, it is necessary 
to provide means such as a potentiometer or a u—tap switch for adj usting 
the focusing voltage. In general , commercial ly acceptable focus is 
o Dtainetl IP [he focusing voltage Is within 75 volts of the value 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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requiretl for optimum focus and if the Pocu sing voltage is maintainetl to 
wl thin 75 volts of the optimum value tluring line-voltage fluctuations. 

* See Raster-Cutoff-Range Chart for Crid-Drive Service. 
Distance from Reference Line for sui table PM centering magnet sh oultl 
not exceed 2-1/u`. The specified centering magnet compensates only 
for lne effact which mechanical to De tolerances may have on the locatl on 
of [he un def tact ed focused spat with respect Lo the center of the tube 
face. Maximum fieltl siren q[h of adjustable centering magnet equals: 

/Ecap or 
Ecu91 (volts) 

V 16000 (volts) 
x 10 gausses 

The equipment manufacturer must Determine antl supply atldl ti on al compen-
sation for the effects of the earth's magn etic fieltl antl extraneous 
f lelds tlue l0 choke of circuitry antl components. The aaditl onal 
c ompen satlon should preferably be appl ied as part of the magnetic 
field of the tlef letting yoke. 

Cathotle drive is the operating contli Lion in which the video signal 
varies the Cathotle potential with respect to grid No.l and the other 
electrodes. 

~ See Raster-Cutoff-Range Chart for Cathode-Drive Service. 

OPERATING CONSIDERATIONS 

,f-Ray Narning. When operated at ultor voltages up to 16 
ki lovolts, this picture tube does not produce any harmful 
X-ray radiation. However, because the rating of this type 
permits operation at voltages as high as 20 ki lovolts IDesign-
maximum value), shielding of this picture tube for X-ray 
radiation may be needed to protect against possible injury 
from prolonged exposure at close range whenever the operating 
conditions involve voltages in excess of 16 ki lovolts. 

Shatter-Proof Cover Over the Tube Face. Fol lowing con-
ventional picture-tube practice, it is recommended that the 
cabinet be provided with a shatterproof, glass cover over the 
face of this picture tube to protect it from being struck 
accidental ly and to protect against possible damage resulting 
from tube implosion under some abnormal condition. This 
safety cover can also provide X-ray protection when required. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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SCREEN WIDTH 158 MIN. 

21 ~R. 

1632 3 8 
(NOTE b) 

10" 

48"R. ,240" -30~R 

~~—_  ~~~ 

n 
REFERENCE LINE 

NOTE 2~ 1.884" 

SMALL-BUTTON 
NEOEIGHTAR 
7-PIN BASE 

ARRANGEMENT I 
JEDEC NQBT-208 

NOTE 3~ 

~ 1 s '+.g 

1.884 "~ 

1.125" 1.025" DIA. 

SCREEN 
HEIGHT 

12" 
MIN, 

20'~ R. 
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.010—.015" 

I ~ 9.. 

2.594 MOLD—MATCH LINE 

.438` 

.438"—? 
NOTE 8~ 

SEAL BULGE 
NOTE 7~ 

SPLICE LINE 

DETAIL OF PANEL 

4 
g 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 

TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 

AXIS) OF ± 30~. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4, 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE $: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 

BULB AXIS AND HAVING A DIAMETER OF I-3/4", 

NBTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

MOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE 
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE 

SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 8': UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/B" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF THE TUBE SUPPORT BAND. TUBE MOUNT LNG AND YOKE 
SUPPORT CLAMPS MUST BE SPACED FROM THE TUBE BY USE OF 

CUSHIONING PADS MADE OF MATERIAL SUCH AS ASPHALT—IMPREG—
N ATED FELT, OR EQUIVALENT. 

RADIO CORPORATION Of AMERICA 
Electron Tube Division Harrison, N.J. 
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BULB—CONTOUR DIMENSIONS 

SHORT—S/DE V/EW 

LONG—S/DE V/EW 
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1
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92CL-10669RI 

NOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES DE-
SCRIBE THE BOGIE-BULB EXTERNAL CONTOUR IN PLANES THROUGH 
THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 

"~' 
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19YP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
E f=6.3 VOLTS 
ULTOR VOLTS =11000 TO 20000 
GRID-N$3 VOLTS ADJUSTED FOR FOCUS.  

i~ 

~1 

~~ 

.~".~ 

/g 

300 400 500 
GRID-Ns2 VOLTS 

Cathode-Drive Service 

600 

92CS-10789 

Ef=6.3 VOLTS 
ULTOR-TO-GRID-Nsl VOLTS=11000 TO 20000  
GR D-N~3-GRID-N'I VOLTS ADJUSTED 

FOR FOCUS. 

500 600 
GRID-N42 -TO-GRID-Nsl VOLTS 

700 

92C 5-10818 
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20SP4 
Picture Tube 

'' Pan-o-Ply Type Low-Volt°ge Electrostatic Focus 
114° Magnetic Deflection Low Grid-No.2 Volt°ge 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes 5 pF 
Grid No.l to all other electrodes 6 pF 
External conductive coating 

to anode°   2000 max. pF 
1400 min. pF 

Heater Current at 6.3 volts   450 * 20 mA 
Heater Warm-Up Time (Average)  11 seconds 

Electron Gun   Type Requiring No Ion-Trap Magnet 
Focus Lens   tinipotential 

/"* Phosphor   P4—Sulfide Type, Aluminized 
Faceplate  Filterglass 

Light Transmission at Center (Approx.)  44% 

Weight (Approx.)   16.5 lb 
pverall length   12.269" ± .250" 
Neck length   4.375" *- .125" 
Projected Area of Screen   184 sq. in. 

Cap Designation Recessed Small Cavity 
(JEDEC No.Jl-21) 

Base Designation   Small-Button Neoeightar 7-Pin, 
Arrangement 1, (JEDEC No.B7-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1: Heater 
G4 

Pin 2: Grid No.l 
Pin 3: Grid No.2 

G2 Pin 4: Grid No.4 
~'1 Pin 6: Grid No.l 

Pin 7: Cathode 
Pin 8: Heater 

Cap: Anode (Grid No.3, G I 
Grid No.5, Screen, 
Collector) 

gHR 
"~ C: External Conductive 

Coating 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Unless otherwise specified, voltage values 
are positive with respect to grid No.l 

~.,, Anode Voltage   
~ 23,000 max. V 

Grid-No.4 Voltage: 
11,000 min. V 

Positive value   1250 max. V 
Negative value  400 max. V 

ANODE 

C 

G~ 

~~~ 

Electronic 

Components 
DA ;A~1 



20SP4 ~ 
DIMENSIONAL 

Bulb Designation 

SCREEN 
HEIGHT 
12.125 
MIN. 

SCREEN WIDTH 
15.500 MIN. 

® XEEP THIS SPACE CLEAR OF ANY MEHANICAL OBSTRUCTION 

16.830±.125 

STIR 

~~ 

\\I/ 

li l 

EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE I) 

1.750 
3.125 

1.125025 dA. 

BASE 
JEDEC NO.B7-208 

~..: 

U U~JLJ I__I 

Electronic 
Components 

DATA 1 



20SP4 

OUTLINE 

JEDEC NO.J157-1/2 Al 

Ii.62S 
±.125 

12.269±,250 

Z894a .12S 

4.125 ±.250 

4.375+.125 

TRANSPARENT 
INSULATING 
COATING 

CAVITY CAP 
JEDEC N0. JI-21 

1.125'_ ,125 

~~~~ 
~P~S~r~l 

P~\~ 

:I~~ OJ4` 

O~~ 0~ 

SAS+Z 

k . 

1y 
FOy" 

+``' 

J ~~ 
o

DIMENSIONS IN INCHES 92LL-1914N1 

Note 1: External conductive coating and implosion protection 
hardware must be grounded. 

Nore 2: Determined by Gauge JEDEC No.G-126. 

~~~ 

Electronic 
Components 

DATA 2 
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20SP4 
MAXIMUM AND MINIMUM RATINGS (CONT'D) 

60 max. V 
Grid-No.2 Voltage  20 min. V 
Cathode Voltage: 

Negative peak value   2 max. V 
Negative bias value  0 max. V 
Positive bias value  100 max. V 
Positive peak value   150 max. V 

6.9 max. V 
Heater Voltage   5,7 min. V 

Peak HeaterCathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up 

period not exceeding 
15 seconds   450 max. V 

After equipment warm-up 
period   300 max. V 

Heater positive with 
respect to cathode: 
Combined AC & DC voltage. 200 max. V 
DC Component   100 max. V 

TYPICAL OPERATING CONDITIONS FOR 
CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.l 

Anode Voltage   16,000 V 

Grid-No.4 Voltageb   100 V 
Grid-No.2 Voltage  30 V 
Cathode Voltage for visual 

extinction of focused 
raster   22 to 40 V 

Field Strength of required 
adjustable Centering Magnet   0 to 8 G 

MAXIMUM CIRCUIT VALUE 

Grid-No.l Circuit Resistance   1.5 max. M4 

° Includes implosion protection hardware. 

bThe grid-No.4 voltage required for optimum focus of any 
individual tube will have a value anywhere between —100 
and +300 volts with the combined grid-No.l voltage and 
video-signal voltage adjusted to give an anode current of 
100 microamperes on a 11.25-inch by 15-inch pattern from 
an RCA-2F21 monoscope, or equivalent. 

See X-RADIATION PRECAUTIONS at front of this section 

~~<J U 
Electronic 
Components 
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20TP4 
Picture Tube 

Pan-o-Ply Type 

Low-Voltage Electrostatic Focus 
114°  Magnetic Deflection 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 pF 
Grid No.l to all other electrodes 6 pF 
External conductive coating ~ 2000 max. pF 

to anode°   l 1400 min. pF 
Heater Current at 6.3 volts   450 ± 20 mA 
Heater Warm-Up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 
Focus Lens  Unipotential 

Phosphor   P4-Sulfide Type, Aluminized 

Faceplate   Filterglass 
Light Transmission at Center (ApproxJ  44% 

Weight (Approx.)   16.5 lb 

Overall length   12.269 in ± .250 in 
Neck length   4.375 in ± .125 in 

Projected Area of Screen   184 sq. in 
Cap Designation   Recessed Small Cavity 

(JEDEC No.Jl-21) 
Base Designation   Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.B7-208) 

TERMINAL DIAGRAM (Bottom View) 

t 

( 

H 8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Unless otherwise speei(ied,uoltage values are posi-

tive with respect to cathode 

Anode Voltage   
~ 23,000 max. 

V l 11,000 min. 
Grid-No.4 Voltage: 

Positive value   1100 max. V 

Negative value . .   550 max. V 

Pin 1 -Heater ANODE 
Gq 

Pin 2 -Grid No.l ~ ~ C 
Pin 3 -Grid No.2 

G2w Imo« AGI 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pin 7 -Cathode 
Pin 8 -Heater 

Cap -Anode (Grid No.3, Grid GI 
No.5, Screen, Collector) 

C -External Conductive Coating 
H 

~~u LJ 

Electronic DATA1 
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20TP4 

1.75 

MAX. ~ - MAX. 
MIN. 

SCREEN WIDTH 
15.500 MIN. 

DIMENSIONAL 

Bulb Designation 

SCREEN 
HEIGHT 
12.125 
MIN. 

® KEEP THIS SPACE CLEAR OF ANY MEHANICAL OBSTRUCTION 

16.830 ±.12 5 

371R 

EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE U 

.~ 
~~~~~ 

li l 

1.7so 
±.125 

1.125_ 
023 

DIA' 

BASE 
JEDEC NO.B7-208 

Electronic 
Components 
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20TP4 

i 
i 
I 

~~ 

O 

OUTLINE 

JEDEC. No.J157-1/2 Al 

12.269±.250 

7894±.125 

13.625 
±.125 

—X14.125 ±.250 

DIMENSIONS IN INCHES 

4.375+.125 

TRANSPARENT 
INSULATING 
COATING 

{AVITY CAP 
JEDEC NO. JI-21 

1.125±.125 

92LL-1914A1 

Note 1: External conductive coating and implosion protection 
hazdwaze moat be grounded. 

Note 2: Reference line is determined by gauge JEDEC No.G126. 

~~U LJ 

EleCtrOnIC DATA2 
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20TP4 

MAXIMUM AND MINIMUM RATINGS (CONT'D) 

Grid-No.2 Voltage  ~ 550 max. V 

Grid-No.l Voltage: 1200 min. V 

Negative peak value   220 max. V 
Negative bias value   155 max. V 
Positive bias value . . . . .   0 max. V 
Positive peak value   2 max. V 

Heater Voltage   f 6.9 max. V 

Peak Heater-Cathode Voltage: 15.7 min. V 

Heater negative with 
respect to cathode: 
During equipment warm-up 

period not exceeding 
15 seconds   450 max. V 

After equipment warm-up 
period   3` 00 max. V 

Heater positive with 
respect to cathode: 
Combined AC & DC Voltage   200 max. V 
DC Component   100 max. V 

TYPICAL OPERATING CONDITIONS 
FOR CATHODE-DRIVE SERVICE: 

Unless otherwise specified, voltage values are posi-
tive with respect to grid No.1 

Anode Voltage   16,000 V 
Grid-No.4 Voltageb  200 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage for visual 

extinction of focused 
raster     28 to 62 V 

Field Strength of required 
adjustable Centering Magnet   0 to 8 G 

MAXIMUM CIRCUIT VALUE 
Grid-No.l Circuit Resistance   1.5 max. M52 

° Include implosion protection hardware. 

bThe grid-No.4 voltage required for optimum focus of any 
individual tube will have a value anywhere between 0 and 
+400 volts with the combined grid-No.l voltage and video- 
signal voltage adjusted to give an anode current of 100 
microamperes on a 11.25-inch by 15-inch pattern from an 
RCA-2F21 monoscope, or equivalent. 

See X-RADIATION PRECAUTIONS at front of this section. 

~~~ 
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21AMP4B 
Picture Tube 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

ALUMINIZED SCREEN 
90° MAGNETIC DEFLECTION 

Electrical: 

Heater Current at 6.3 volts  600 ma 
Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes  6 pf 
Cathode to all other electrodes  5 pf 

External conductive coating to anode ( 2500 max. pf 
12000 min. pf 

Electron Gun  Type Requiring No 
Ion-Trap Magnet 

Optical: 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)   74~ 

- PhOSphor (For Curves, see front of this section) P4-Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx.)   24 lbs 
Overall Length   20" t 3/B" 
Neck Length  7-1/2" t 3/16" 
Projected Area of Screen   262 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings, Dimensions, and 
Deflection Angles: 
See Picture-Tube Dimensional-Outlines and Bulb Jzqz DlE sheets 
at the front of this section 

Cap. Recessed Small Cavity (JEDEC No.J1-21) 
Base Small-Shell Duodecal 5-Pin (JEDEC Group 4, No. 65-57) 
Basing Designation for BOTTOM VIEW   12N 

ANODE 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Cap-'anode 
(Grid No.3, 
Collector) 

C-External 
Conductive 
Coating 

Maximum Ratings, Design-Maximum Valsses: 

Anode Voltage   20000 max. volts 
Grid-No.2 Voltage   550 max. volts 

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

DATA 
i_64 



21AMP4B 

Grid-No.1 Voltage: 
Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period 200 max. volts 

Heater positive with 
respect to cathode   200 max. volts 

Typical Operating Conditions: 
With anode voltage of i6000 volts 
and grid—No.z voltage o,f 30o volts 

Grid-No.1 Voltage for visual 
extinction of focused raster   -28 to -72 volts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X—RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

L./ 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



21AVP4C 
Picture Tube 

,~~ 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
72° MAGNETIC DEFLECTION 

Electrical: 

Heater Current at 6.3 volts  600 ma 
Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes  6 pf 
Cathode to all other electrodes  5 pf 

External conductive coating to anode 2500 max. pf 
2000 min. pf 

Electron Gun   Type Requiring No lon-
Trap Magnet 

Optical: 

Faceplate,. Spherical  Filterglass 
Light transmission (Approx.)   74~ 

Phosphor(ror curves, see front of this section) . P4-Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx  )  24 lbs 
Overall Length  23-1/32" *- 3/8" 
Neck Length   7-1/2" ± 3/16" 
Projected Area of Screen  262 sq. in. 
External Conductive Coating: 
Type  Special 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See picture-Tube Dimensional-Outlines an~:iBulbJi'7i B/p sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base   Small-Shell Duodecal 6-Pin, 

Arrangement 1,(JEDEC Group 4, No.B6-63) 
Basing Designation for BOTTOM VIEW  12L 

Gq 
ANODE 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Gj A ~ ~ K 
H 

Cap -Anode 
(Grid No.3, 
Grid No. 5, 
Collector) 

z C- External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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21AVP4C 
MaXimUm RatingS, Design-Maximum Values: 

Anode Voltage  22000 max. volts 
Grid-No.4 (Focusing) Voltage: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

Grid-N o.2 Voltage  550 max. volts 
Grid-No.l Voltage: 

Negative peak value  220 max. volts 
Negative bias value  155 max, volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts ~/ 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 
not exceeding 15 seconds   450 max. volts 

After equipment warm-up period 200 max. volts 
Heater positive with 

respect to cathode   200 max. volts v

Typical Operating Conditions: 

With anode voltage of iSoao volts 
and grid-No.z voltage of goo volts 

Grid-N o.4 Voltage for focus   -72 to +3g6 volts 
Grid-N o.1 Voltage for visual 

extinction of focused raster   -28 to -72 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

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



21AWP4A 
Picture Tube 

NO ION-TRAP MAGNET 
REf,TANGULAR GLASS TYPE 
MAGNETIC FOCUS 

REQUIRED 
ALUMINIZED SCREEN 

72° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes 
Grid No,1 to all other electrodes 

External conductive coating to anode 

Heater Current at 6.3 volts 
Heater Warm-up time (Average)  
Electron Gun  Type Req 

5 pf 
6 pf 

2500 max. pf 
2000 min. pf 
600 ± 30 ma 
11 seconds 

ing No Ion-Trap Magnet 

Optical: 

PHOSphor (For Curves, see front of this Sect iar.). . P4—Sulfide Type, 
Aluminized 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)   74% 

Surface of Protective Window  Treated to reduce 
specular reflection 

Mechanical: 

Weight (Approx.)   24 lbs 
Overall Length   23.031" ± .375" 
Neck Length  7.500" ± .188" 
Projected Area of Screen   262 sq.in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area forgrounding Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Jzry~ BlF sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base . Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57 
Basing Designation for BOTTOM VIEW  12N 

Pin 1 -Heater 
Pin 2-Grid-No.1 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Cap -Anode (Grid No. 3, 
Screen, 
Collector) 

C - External 
_ Conductive Coating 

ANODE 

GZ 

Maximum and Minimum Ratings, Desigu-Maximum Values: 

Unless otherwise s~ectified, voltage values 
are Aositive with respect to cathode 

Anode Voltage 
Grid-No.2 Voltage 

20000 max. volts 
550 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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21AWP4A 

Grid-No.l Voltage: 
Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

Heater Voltage   r6.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  450 max. volts 

After equipment warm-up period 200 max. volts 
Heaterpositive with respect to cathode: 

Combined AC and DC voltage   200 max. volts 
100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 
Unless otherwise syecified, voltage values 

are positive with resflect to grid No.i 
Anode Voltage  18000 volts 
Grid-No.2 Voltage  400 volts 
Cathode Voltage for visual extinction of 

focused raster  36 to 78 volts 

DC component  

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X—RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

DATr RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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21AXP22-A ~~ 
COLOR KINESCOPE 

THREE—GUN SHADOW—MASK TYPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR—DOT SCREEN 
Supersedes Type 21AXP22 

DATA 

General: 

Electron Guns, Three with Axes Tilted 
Toward Tube Axis   Blue, Green, Red 

Heater, for UnipoTential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 

Voltage  6.3   ac or do volts 
Current  1.8 t 10%  amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l of any gun to all other 

electrodes except the No.1 grids 
of the other two guns  7 µµf 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 
other electrodes   16 µµ:f 

Grid No.3 (Of each gun tied within 
tube to No.3 grids of other two 
guns) to all other electrodes  9 µµf 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)  77~ 

Screen, on Inner Surface of Faceplate: 
Type   Aluminized, Tricolor, Phosphor—Dot 
Phosphor (Three separate phosphors, collectively). .P22 
Fluorescence and phosphorescence of 

separate phosphors, respectively. Blue, Green, Red 
Persistence of group phosphorescence   Medium 

Dot arrangement  Triangular group consisting of 
blue dot, green dot, and red dot 

Spacing between centers of adjacent dot trios (Approx.) 0.029" 
Size (Minimum): 
Greatest width   19-1/16" 
Height   15-1/4" 
Projected area   255 sq. in. 

Focusing Method Electrostatic 
Convergence Method   Magnetic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Horizontal   700
Vertical   55° 

Tube Dimensions: 
Maximum overall length   25-5/16" 
Diameter: 

At l ip   20-9/16" t 1/8" 
At flange  20-15/16" t 5/16" 

Weight (Approx.)   28 lbs 
Mounting Position  Tube axis horizontal 

(base pin 12 on top) 

q 

8-56 TUBE DIVISION 
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21AXP22-A 
COLOR KINESCOPE 

Ultor Terminal  Metal Shell 
Base. Small-Shell Neodiheptal 12-Pin (JETEC No. 812-131) 
Socket  Alden Nos.214NMINSC (Radial leads), 

214NMINC (Axial leads), or equivalent 
Basing Designation for BOTTOM VIEW  14AH 

Pin 1 -Heater Pin 9 -Grids No.3 
Pin 2 -Grid No.l Pin 11-Grid No.2 

of Red Gun of Blue Gun 
Pin 3 -Grid No.2 O ~ 

R O Pin 12 -Grid No.l 
of Red Gun of Blue Gun 

Pin 4 -Cathode © Pin 13 -Cathode 
of Red Gun O m of Blue Gun 

Pin S , Cathode ©~ ® Pin 14 -Heater 
of Green Gun © ~~ ® METAL SHELL: 

Pin 6 -Grid No.l p m Ultor 
of Green Gun (Grid No.4, 

Pin 7 -Grid No.2 Grid No.S, 
of Green Gun Collector) 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-CATHODE lOf each gun) VOLTAGE. 25000 max. 
ULTOR CURRENT, (Average, each gun). 500'max. 
GRID-No.3-TO-CATHODE (Of each gun) VOLTAGE 6000 max. 
GRID-No.2-TO-CATHODE VOLTAGE (Each gun) 800 max. 
GRID-No.l-TO-CATHODE VOLTAGE (Each gun): 

Negative bias value   400 max. 
Positive bias value   0 max. 
Positive peak value   2 max. 

PEAK HEATER-CATHODE VOLTAGE (Each gun): 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  410 max. volts 

After equipment warm-up period  180 max. volts 
Heater positive with respect to cathode 180 max. volts 

Equipment Design Ranges: 

With any ultor voltage LEo4 ke ach gunk 

Grid-No.3 (Focusing 
electrode)-to-Cathode 
(Of each gun) Voltage 15.2% to 21.2 of 

Ec4keach gun 
volts 

Grid-No.2-to-Cathode 
Voltage (Each gun) 
when circuit design 
util izes grid-No.l-
to-cathode voltage 
(Ec k) at fixed 
value for raster 
Cutoff  See Cuto}} Design Chart 

~,~: See next page, 

hetWeen 20000N and 
ag000 volts 

volts 
µamp 
volts 
volts 

volts 
volts 
volts 

8-56 
TUBE DIVISION 

RAOiO COREORAiION Of AMERICA, nARR150N. NEw 1E RSEY 
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21AXP22- A 
COLOR KINESCOPE 

Grid—No.l—to—Cathode Volt—
age (Each gun) for Visual 
Extinction of Focused 
Raster when circuit de—
sign util izes grid—No.2—
to—cathode voltage 
(Eczk) at fixed value  See Cutoff Design Chart 

Variation in Raster 
Cutoff Between Guns 
i n Any Tube  t 21~ of average of highest 

and lowest cutoff values 

Grid—No.3 Current for ultor 
current of B00 Kamp 

Grid—No.2 Current (Each gun)  

Percentage of Total Ultor Current 
Suppl ied by Each Gun: 

To produce Illuminant—C White 
( I.C. I. Coordinates 
x =0.310, y =0.316): 

Red gun 
Blue gun  
Green gun 

To produce White of 8500oK + 
27 M. P.C.D. (I.C.I. Coordin—
a~es x =-0.287, y = 0.316) 

Red gun 
Blue gun  
Green gun 

Maximum Raster Shift in Any 
Direction from Screen Center°.  

Adjustment to be Provided by 
the Following Components: 

Purifying magnet  

—45 to +75 
—5 to +5 

~D 
µamp 

47 to 67 per cent 
11 to 24 per cent 
20 to 33 per cent 

42 to 60 per cent 
12 to 27 per cent 
23 to 38 per cent 

1 inch 

Raster shift of 1" max. in 
any direction from screen 

center 

Magnetic—field equalizer Beam displacement with re—
spect to phosphor dot at 
position of max. displace—
ment (i.e., edge of screen) 

Tangential.   10.0005" to 10.007" 
Radial   10.0005" to 10.005" 

~ A value oP average ultor current per gun higher than 500 microamperes 
will increase picture Dright ness Dut may impair resolution and shorten 
cathode life. 

~ Centering of the raster on the Screen is accompl ished Dy passing direct 

current of the required value through each pair of deflecting coils to 

compensate for raster shift resulting from adl ust ments for optimum con—

vergence and color purity. 

~ Brill iance and OeTinit ion decrease with decreasing ultor voltage. In 

general, the ultor voltage should not De less than 20000 volts. 

8-56 ruse avraorl 
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21AXP22-A 
COLOR KINESCOPE 

Lateral-Converging Magnet:®~ 
After adjustment has been 
made for color purity and 
dynamic convergence—
Max. shift of blue beam 
Max. shift of red and green beams 
Average of max, shift of red 

and green beams  
Radial-Converging Magnet 

Assembly:® 
For static convergence—

After adjustment has been made 
for optimum color purity 
and dynamic convergence 
(Each beam)  Shift of t5/8" 

For dynamic convergencet—
Effected by magnetomotive force 
of parabol ic and/or saw-
tooth waveshape synchron-
ized with scanning. 

dorizontal: 

Blue pattern—

Parabola amplitude to 
provide• 

Sawtooth amplitude to 
provideoo  

tl/4" 

Red pattern & green pattern—
Parabola: 

Ampl itude to provide•. . 
Ratio of red-pattern 
shift to green-pattern 
shift 

Sawtooth: 
Ampl itude for red pattern 
to provideoo  

Amplitude for green pattern 
to provideoo  

Difference between red-
pattern shift and green-
pattern shift 
(ShiftR - Shiftg) 

Vertical: 
Blue pattern—

Parabola ampl itude to 
provide• 

~ ~,t ~, ~: See next Dage. 

tl/8" to t31S" 

17/32" to 19/32" 

Shift of 1/4" to 9/16" 

Shift of t50% of the 
shift caused by pa-

rabola amplitude 

Shift of 1/8" to 3/8" 

1/2 to 2 

Shift of -35% to +85% 
of the shift caused by 

parabola ampl itude 

Shift of -85% to +35% 
of the shift caused by 

parabola ampl itude 

0 to +100% 

Shift of 0 to 1/8" 

8-56 
N~ dv~oN TENTATIVE DATA 2 

RADIO CORFORATION OF AMFlICA. NARRISON, NfW )E RSEv 



21AXP22-A 
COLOR KINESCOPE 

For dynamic convergencet (Cont'd): 
Vertical: 

Sawtooth amplitude 
to provide°O   Shift of 0 to 1/4" 

Red pattern 6 green pattern—
Parabola: 

Ampl itude to provide'. Shift of 1/8" to 3/e" 
Ratio of red-pattern 

shift to green-
pattern shift   1/2 to 2 

Sawtooth: 
Amplitude to provide°O Shift of -1/S" to +3/16" 
Difference between red-

pattern shift and 

~reen-pattern shift ShiftR - Shifty)   0 to +100 

Examples of Use of Design Ranges: 

For ultor voltage of a0000 a5000 volts 

Grid-No.3 (Focusing Electrode)-
to-Cathode (Of Each Gun) 
Voltage  3040 to 4240 3600 to 5300 volts 

Grid-No.2-to-Cathode Voltage 
(Each Gun) when circuit de-
sign utilizes grid-No.l-to- 
cathode voltage of -70 vol is 
for raster cutoff  130 to 370 130 to 370 volts 

Grid-No.l-to-Cathode Voltage 
(Each Gun) for Visual 
Extinction of Focused 
Raster when circuit design 
utilizes grid-No.2-to-
cathode voltage of 200 volts -45 to -100 -45 to -100 volts 

Limiting Circuit Values: 

high-Voltage Circuits: 

In order to minimize the possibi l ity of damage to the 

tube caused by a momentary internal arc, it is recommended that 
the uLtor go>ver suyyLy and the grid-No.g gooier suygly be of the 
l imited-energy type with inherent regulation to l imit the con-
tinuous short-circuit current to 50 mi l l iamperes. In addition, 

to prevent cathode damage with resultant decrease in tube l ife, 

the effective resistance between grid-No.3 power supply output 
capacitor and the grid-No.3 electrode should be not less than 
50000 ohms. This resistance should be capable of withstanding 
the maximum instantaneous current and voltage in the grid-

No.3 circuit. 

In equipment uti l izing awel l-regulated ultor power supply, 
the grid-No.g-circuit resistance should be l imited to 7.5 
megohms. 

®,~,t,~,OO: See next page. 
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21AXP22-A 
COLOR KINESCOPE 

Low-Voltage Circuits: 
Grid-No.1-(;ircuit Resistance 

(Each Gun) 1.5 max. megohms 

When the cathode of each gun is not connected directly 
to the heater, the grid-No.2-to-heater circuit, the grid-
No.l-to-heater circuit, and the cathode-to-heater circuit 
should each have an impedance such that their respective power 
sources in combination wil l not supply an instantaneous or 
continuous short-circuit current of more than 300 milliamperes 
total. Such current limitation will prevent heater burnout in 
case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater, the 
grid-No.2-to-heater circuit, and the grid-No.l-to-heater cir-
cuit should each have an impedance such that their respective 
power sources in combination will not supply an instantaneous 
or continuous short-circuit current of more than 300 milliamperes 
total. Such current l imitation will prevent heater burnout in 
case of a momentary internal arc within the tube. 

® Shi Pt is the movemel~t of the reg Ions of bar—or—dot—generator pattern 
indicated in notes `~) and (oo), 

+ The direction oP movement of the red and green beam is oppos ite to that 
of the Dlue Deam. 

t Indicated values apply when RCA Lest yoke i5 used with the 21A%P22—A. 

~ The parabola amplitude is determined Dy the average value of the sn ifts 
at the eztremit ies of the respective horizontal and vertical axes Of 
the SC teen with convergence of the three Deems maintained at the Center 
of the Screen. An Inc tease In ampl itude Should move the Dlue beam 
toward the top of the Screen; the red Deam toward the lower left Of 
the screen; antl the green Deam toWaftl the lower right oP the screen. 

°O The sawt ooth ampl itutle is determined by the difference between the 
shifts at the extremities of the respective horizontal and vertical 
axes Of the 5c teen. Positive amplitude indicates that the shift at 
the right or bottom of the screen is greater than the shift at the 
left or top of the screen. 

X-RAY WARNING 

X—ray radiation is produced by the 21AX P22—A when It i5 

operated at its normal ultor voltage. The radiation is 
through the faceplate, and is sufficient to require the 
adoption of safety measures in TV receivers. Shielding 
such as that provided by a I/4-inch thickness of safety 
glass ( l ime! in front of the faceplate, should prove 
adequate to provide protection against personal injury 
from prolonged exposure at close range when the tube is 
operated at its maximum ultor voltage rating. 

When this tube is being serviced outside of the TV receiver 
cabinet, it should never be operated without providing 
adequate X-ray shie-Iding in front of faceplate. Because 
the ultor voltage may rise above its maximum rated value 
for short periods during adjustment with increase in the 
amount of X-ray radiation, provision should be made for 
placing a 3/8-inch thickness of safety glass in front of 
the faceplate to avoid the hazard of X-ray radiation. 
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21AXP22 —A 
CUTOFF DESIGN CHART 

Eq=6.3 VOLTS 
ULTOR-TO-CATHODE ~OF EACH GUN) VOLTS=20000 TO 25000 
GRID-Ns3-TO-CATHODE (OF EACH GUN VOLTS= 

ADJUSTED FOR FOCUS 
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PT 21AXP22-A 
COLOR KINESCOPE 

TOP VIEW 

SCREEN 
HEIGHT _ 

IS ~~ 
M N. 

SCREEN WIDTH 19 I/~~ MIN, 

1 5/B MIN. 
iOR TVBE 
SUPPORT 

t I 
2111y' 14. 
='16 

1~ 

L  201 16*~6 
DIA. 

45/Ibz y6, ULTOR 
TERMINAL 
METAL 
SHELL 

(NOTE 3) ,255'L 
r 

L  5jB L 
Vin': 

~I11/32 f 
you 

3 BOSSES 
ON FLANGE 

19 ~(bi ~ METAL 
PANEL SECTION 

~~19~ 

FLANGE 103i/32~ 

EXTERNAL =~ 
NSbILATING 

C ATING 

7.375 
REFERENCE 

LINE 

(NOTE I) 

2~ f %16 
20 S/B 

RADIAL-CONVERGING 
POLE PIECES y21~2 

LATERAL-CONVERGING 
POLE PIECES f 1/4~ 

SMALL-SHELL NEODIMEPTAL~ 
12-PIN BASE IINOTE 2) 

JETEC NQB12-131 

s 

25Si16 
MAX. 

V 

~R/ 

V 
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21AXP22-A 
COLOR KINESCOPE 

~~ 

~\ 

~\ 

^"^~ 

HORIZONTAL 
OF SCREEN 

GREEN GUNS

120°

O 

.860~~R. 

LOCATION OF RADIAL-
CONVERGING POLE PIECES 

BLUE GUNS 

1 i~i. 12 013 
Ol4 

LOCATION OF LATERAI-
CONVERGING POLE PIECES 

RED GUN 

BASE 
BOTTOM VIEW 

f-~9j32(` 

1~2 = 5F~-+I 

DETAIL OF LIP 

I/4~i 
MAk. 

~~ 

E%T ERNAL VIEW 
AT B-B' 

+ B 

9°2
1
10°

Y 

PLANE THROUGH 
OF PIN N42 

AND TUBE Ak15 

~B = I~B 

YB i 10 1%32~ 

MA%, 
~~'" 

EXTERNAL VIEW AT A-A' 
DETAIL OF FLANGE BOSSES 

TUBEAXIS 
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21AXP22-A 
COLOR KINESCOPE 

N07E I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE (SHOWN BELOW( 
AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE IS 
DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A 
CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND HAVING A 

DIAMETER OF 3". 

NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLT-
AGE. ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE 
MUST BE INSULATED TO WITHSTAND THE MAXIMLM APPL4ED ULTOR 
VOLTAGE. 

y ~5.. 

1.001" 

C--~ 

L,001" 

REFERENCE-LINE AND 
NECK-FUNNEL-CONTOUR GAUGE 

4,400"±.015" DIA. 

4.332"±.001" DIA. 

2.465"t.001" DIA. 

2A62'";000"DIA, 

z,zoo" 
 2.450"L015" 

REFERENCE LINE IS DETERMINED 
BY PLANE C-C' WHEN GAUGE IS 
SEATED AGAINST FUNNEL 

2.576" 

Y x 

2.904" 
 3.016" 

.500"R. 
r -C' 

4S8 i I 
~~ " .811I9" 

.240 t 
t 

92CM-8844 

x 

0.000" 2.062" 
+ 0.001" 

0.385" 2.062" + 
0.001" 

- 0.000" - 0.000" 

0.125" 2.062" 
+ 0.001" 

0.500" 2.084" f 0.001" 
- U.000" 

0.250" 2.062" 
+ 0.001" 

0.625" 2.122" t 0.001" 
- 0.000" 

0.375" 2.062" 
+ 0.001" 

0.750" 2. 182" t 0.001" 
- 0.000" 
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21AXP22-A 

COLOR KINESCOPE 

r x Y 

0.875" 2.258" t 0.001" 1.625" 3.216" t 0.001" 

I .000" 2.352" t 0.001" 1.750" 3.440" t 0.001" 

1.125" 2.465" t 0.001" 1.875" 3.678" t 0.001" 

1.250" 2.604" t 0.001" 2.000" 3.958" t 0.001" 

1.375" 2.778" t 0.001" 2.125" 4.332" t 0.001" 

1.500" 2.990" t 0.001" 
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21AXP22- A 

TYPICAL DRIVE CHARACTERISTICS 
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21AXP22- A 

TYPICAL LIGHT -OUTPUT CHARACTERISTICS 

Ef = 6.3 VOLTS 
GRID-N' 3-TO-CATHODE (OF EACH GUN) VOLTS =ADJUSTED FOR 

FOCUS 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR CUR-

RENT TO PRODUCE 85000K+27 M. P. C. D. WHITE LIGHT OUTPUT 

PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH GUN 
TO PRODUCE 85000K+27 M. P. C. D. WHITE 

RED GUN 51'!0 
BLUE GUN 19 
GREEN GUN 30/ 

RASTER SIZE 191/15' x 14 1/2" 
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21AXP22-A/21AXP22 
COLOR PICTURE TUBE 

THREE-GUN SHADOW-MASK TYPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 
Replacement (or Types 21AXP22 ~ 21AXP22-A 

DATA 

General: 

Electron Guns, Three with Axes Tilted 
Toward Tube Axis Red Blue, Green 

Heater, for Unipotential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 
Voltage  6 3  ac or do volts 
Current 1  8 f 10% 

Faceplate, Spherical  
Light transmission (Approx  ) 

Screen, On Inner Surface of Faceplate: 
Type Aluminized, Tricolor, Phosphor-Dot 
Phosphor (Three separate phosphors, collectively). P22 
Fluorescence and phosphorescence of 
separate phosphors, respectively. .Red, Blue, Green 

Persistence of group phosphorescence Medium 
Dot arrangement  Triangular group consisting of 

red dot, blue dot, and green dot 
Spacing between centers of adjacent dot trios (Approx.) 0.029" 
Size (Minimum): 

Greatest width  19-1/16" 
Height  15-1/4" 
Projected area  255 sq. in. 

Focusing Method   Electrostatic 
Convergence Method Magnetic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Horizontal  
Vertical  

'Tube Dimensions: 
Maximum overall length 
Diameter: 

At l ip  20-9/16" t 1/8" 

amp 
Filterglass 

77% 

At flange  
Weight (Approx  ) 
Operating Position 

70° 
55° 

25-5/16" 

20-15/16" t 5/16" 
28 lbs 

Tube axis horizontal 
(Base pin 12 on top) 

Ultor Terminal  Metal Shell 
Socket  Alden Nos.214NMINSC (Radial leads), 

214NMINC (Axial leads), or equivalent 

For Curves, see front of this Section. 
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2fAXP22-A/21AXP22 
COLOR PICTURE TUBE 

Base. Small-Shell Neodiheptal 12-Pin (JEDEC No. 812-131) 
Basing Designation for BOTTOM VIEW  14W 

Pin 1 -Heater 
Pin 2 -Grid No.l 

of Red Gun 
Pin 3 -Grid No.2 

of Red Gun 
Pin 4 -Cathode 

of Red Gun 
Pin 5 -Cathode 

of Green Gun 
Pin 6 -Grid No.l 

of Green Gun 
Pin 7 -Grid No.2 

of Green Gun 

Pin 9 -Grids No.3 
Pin 11-Grid No.2 

of Blue Gun 
Pin 12 -Grid No.1 

of Blue Gun 
Pin 13 -Cathode 

of Blue Gun 
Pin 14 -Heater 
METAL SHELL-

Ultor 
(Grid No.4, 
Grid No. 5, 
Collector) 

Maximum Ratings, Design-Center Valves: 
ULTOR-TO-CATHODE (Of each gun) VOLTAGE. 25000 max. volts 
GRID-No.}TO-CATHODE (Of each gun} VOLTAGE. 6000 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE (Each gun) 800 max. volts 
GRID-No.1-TO-CATHODE VOLTAGE (Each gun): 

Negative-bias value   400 max. volts 
Positive-bias value   0 max. volts 
Positive-peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE (Each gun): 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  410 max. volts 
After equipment warm-up period  180 max. volts 

Heater positive with respect to cathode 180 max. volts 

Limiting Circuit Values: 

Nigh-Voltage Circuits: 

In order to minimize the possibi l ity of damage to the 
tube caused by a momentary internal arc, it is recommended 
that the ultor poorer suQQly and the grid-No.g Qower suQQly 
be of the l imited-energy type with inherent regulation to 
limit the continuous short-circuit current to 50 mi l l iamperes. 
In addition, to prevent cathode damage with resu It ant decrease 
in tube life, the effective resistance between grid-No.3 power-
supply output capacitor and the grid-No.3 electrode shoultl be~' 
not less than 50,000 ohms. This resist anc a should be capable 
of withstanding the maximum instantaneous current and voltage 
in the grid-No.3 circuit. 

In equipment uti l izing awel l-regulated ultor power supply, 
the grid-No.g-circuit resistance should be l imited to 7.5 
megohms. 

Loan Voltage Circuits: 

Grid-No.l-Circuit Resistance (Each gunl 1.5 max. megohms 

V 
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2CAXP22-A/21AXP22 
COLOR PICTURE TUBE 

~\ 

When the cathode of each gun is not connected directly 

to the heater, the grid-No.2-to-heater circuit, the grid-

No.l-to-heater circuit, and the cathode-t o-heater circuit 

should each have an impedance such that their respective 

power sources in combination wi l l not supply an instantaneous 

orcontinuous short-circuit current of morethan 30G mi l l iamperes 

total. Such current l imitation wi l l prevent heater burnout 

in case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater, the 
grid-No.2-to-heater circuit, and the grid-No. l-t o-heater 
Circuit Should each have an impedance Such that their re-
spective power sources in combination wi l l not supply an 

instantaneous or continuous short-circuit current of more 
than 300 mi l l iamperes total. Such current l imitation wi l l 

prevent heater burnout in case of a momentary internal arc 

within the tube. 

X—RAY WARNING 

X-ray radiation is produced by the 21AXP22-Al21AXP22 when 

it is operated at its normal ultor voltage. The radiation is 
through th-e faceplate, and is sufficient to require the 

adoption of safety measures in television receivers. Shielding 
such as that provided by a I/4-inch thickness of safety glass 
( l ime) in front of the faceplate, should prove adequate to 
provide protection against personal injury from orolcnged 
exposure at close range when the tube is operated at its 
maximum ult or-voltage rating. 

When this tube is being serviced outside of the television- 
receiver cabinet, it should never be operated without providing 

adequate X-ray shielding in front of faceplate. Because the 

u ltor voltage may rise above its maximum rated value fcr short 

periods during adjustment with increase in the amount of X-ray 
radiation, provision should be made for placinga 3/8-inch 

thickness of safety glass in front of the faceplate to avoid 
the hazard of X-ray radiation. 
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21CBP4A 

~"~, 

/"~~ 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 t 10% ma 
a"1 Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes   6 µµf 
Cathode to all other electrodes   5 µµf 

External conductive coating to ultor. 12500 max. µµf 
'12000 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  74% 

Phosphor (ror Curves, seeerontortnis Sectian~ P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx  )  24 lbs 
Overall Length  18" t 3/8" 
Neck Length   5-1/2" t 3/16" 
Projected Area of Screen  262 sq. in. 
External Conductive Coating: 
Type  Special 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bu l6 Jz~z D/E sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bases (Alternates): 

Short Small-Shell Duodecal 6-Pin 
(JEDEC Group 4, No.66-203) 

Small-Shell Duodecal 6-Pin, Arrangement 1 
(JEDEC Group 4, No.B6-63) 

Basing Designation for BOTTOM VIEW  12L 

ULTORG4̀ —
Pin 1 -Heater G  GgGg~ v  Cap-Ultor 
Pin 2 -Grid No.l cL (Grid No.3, 
Pin 6 -Grid No.4 Grid No. 5, 
Pin 10 -Grid No.2 Collector) 
Pin 11-Cathode c~ ~ C -External 
Pin 12 -Heater ~ ~ ,~ z Conductive 

Coating c, A ~ ~ K

H 

G 

~i~i.i RADIO CORPORATION OF AMERICA DATA 
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21CBP4A 
Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE   22000 max. volts 
GRID-Na.4 (FOCUSING) VOLTAGE: 

Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.l VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   _   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  
f6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts v 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage of ib000 volts 
and grid-No.2 voltage o} goo volts 

Grid-No.4 Voltage for focus   0 to 450 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -28 to -72 volts 

Maximum Circuit Values: 

Grid-No.l~ircuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
%-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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21CQP4 Q  F

PICTURE TUBE 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Atth heater hduinQ controlled warm-up time 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 volts 
Current   0.6 t 5% amp 
Warm-up time (Average)  11 sec 

Capacitance between External Conductive 
Coating and Ultor 

Faceplate, Spherical 

J2500 max. /eµf 
12000 min. µµf 
  Filterglass 

Phosphor (For curves, see front of this section). .P4—Sulfide Type 
Aluminized 

Deflection Angles (Approx.): 
Diagonal  110°
Horizontal  105°
Vertical   870

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  14-7/16" t 3/8" 
Greatest width  20-1/4" t 1/8" 
Greatest height   16-3 /8" t 1/8" 
Diagonal  21-3 /8" t 1/8" 
Neck length   5-3/16" t 3/16" 
Radius of curvature of faceplate 

)External surface)  28-1/2" 
Screen Dimensions (Minimum): 
Greatest width  19-1/16" 
Greatest height   15-1/16" 
Diagonal  20-1/4" 
Projected area  262 sq. in. 

Operating Position  Any 
Cap 
Base 

Basing Designation for BOTTOM VIEW  7FA 

Pin 2 -Cathode 
Pin 3 —Heater 
Pin 4 -Heater 
Pin 5 -Grid No.1 
Pin 6 -Grid No.4 
Pin V -Grid No.2 

Recessed Small Cavity (JEDEC No.J1-21) 
  Special (JEDEC No.86-185) 

Cap - Ul for 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 18000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE.  500 max. volts 

4~i0 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, NA[RISON, NEW JERSEY 

DATA 



21CQP4 
PICTURE TUBE 

GRID-No.l VOLTAGE: 
Negative-peak value  200 max. volts 
Negative-bias value  140 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period not 
exceeding 15 seconds   410 max. volts 

After equipment warrr~up period 180 max. volts 
Heater positive with 

respect to cathode   180 max. volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1  5 max. megohms 

For X—ray shielding considerations, see sheet 
X—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at }rant of this Section 

4-SO ELECTRON TUBE DIVISION 
RADIO CORIOUTION OE AME tI U, NARRISON, NEW IE tSEY 
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21CYP22-A 
Color Picture Tube 

THREE-GUN, GRADED-HOLE, SHADOW-MASK TYPE 
ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 

ALL-GLASS ENVELOPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

Supersedes Type 21CYP22 

DATA 

General: 

Electron Guns, Three with Axes Tilted 
Toward Tube Axis   Blue, Green, Red 

Heater, for Unipotential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 

Voltage (AC or DC)• 6  3 volts 
Current at 6.3 volts 1  6 amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l of any gun to all other 
electrodes except the No.l grids 
of the other two guns  7 µµf 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 
other electrodes   16 µµf 

Grid No.3 (Of each gun tied within 
tube to No.3 grids of other two 
guns) to all other electrodes  9 µµf 

External conductive coating to grid No.6 2500 max. µµf 
2000 min. µµf 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)   72~ 

Screen, on Inner Surface of Faceplate; 
Type   Aluminized, Tricolor, Phosphor-Dot 
Phosphor (Three separate phosphors, collectively) .P22 

Fluorescence and phosphorescence of 
separate phosphors, respectively Blue, Green, Red 

Persistence of group phosphorescence   Medium 
Dot arrangement  Triangular group consisting of 

blue dot, green dot, and red dot 
Spacing between centers of adjacent dot trios (Approx.) 0.029" 
Size (Minimum): 

Greatest width   19-1/4" 
Height   15-1/2" 
Projected area   261 sq. in. 

Focusing Method Electrostatic 
Convergence Method   Magnetic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Horizontal   70°
Vertical   55°

Tube Dimensions: 
Overall length   25-1/32" t 3/8" 
Diameter   20-13/16" t 1/8" 

Weight (Approx.)   36-1/2 lbs 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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21CYP22-A 
Operating Position   Tube Axis Horizontal 

(Base pin 12 and V-grooved panel pad on top) 
Caps (Two)   Recessed Small Cavity (JEDEC No.Jl-21) 
Socket  Alden Nos.214NMINSC (Radial leads), 

214NMINC (Axial leads), or equivalent 
Base .Small-Shell Neod'iheptal 12-Pin (JEDEC No.1312-131) 

Basing Designation for BOTTOM VIEW   14AL 

Pin 1 -Heater 
Pin 2 -Grid No.l of Red Gun 
Pin 3 -Grid No.2 of Red Gun 
Pin 4 -Cathode of Red Gun 
Pin 5 -Cathode of Green Gun 
Pin 6 -Grid No.l 

of Green Gun 
Pin 7 -Grid No.2 

of Green Gun 
Pin 9 -Grid No.3 
Pin 11-Grid No.2 

of Blue Gun 
Pin 12 -Grid No.l Cap* Over 

of Blue Gun Pin 2 -Grid No.6, 
Pin 13 -Cathode of Blue Gun Collector, High-
Pin 14 -Heater Voltage-Supply 
Cap Terminal 
Over C -External 
Pin 1 - Ultor (Grid No.4, Conductive 

Grid No.S) Coating 

Maximum Ratings, Design—Center Values: 

ULTOR-TO-CATHODE (Of each gun) VOLTAGE 25000 max. volts 

Between the Ultor Terminal and the High-Voltage-Supply 
Terminal ISee Dimensional Outline), it is necessary to 
connect a resistor of 50,000 ohms as described under 
Limiting Circuit Values. The highvoltage must be connec-
ted to the High-Voltage-Supply Terminal—never directly 
to the Ultor Terminal. 

GRID-No.3-TO-CATHODE (Of each gun) 
VOLTAGE. . 

GRID-No.2-TO-CATHODE VOLTAGE (Each gun). . 
GRID-No.l-TO-CATHODE VOLTAGE (Each gun): 

Negative-bias value 
Positive-bias value 
Positive-peak value 

PEAK HEATER-CATHODE VOLTAGE (Each gun): 
Heater negative with respect to cathode; 

During equipment warm-up period 
not exceeding 15 seconds  

After equipment warrt~up period  
Heater positive with respect to cathode 

6000 max. 
600 max. 

400 max. 
0 max. 
2 max. 

volts 
volts 

volts 
volts 
volts 

410 max. volts 
180 max. volts 
180 max, volts 

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



21CYP22-A 
Equipsent Design Ranges: 

Wtith ultor voltage f8cu keach gunJ
between a0000~ and a5000 volts 

Grid-No.3 (Focusing 
Electrode)-to-Cathode 
(Of each gun) Voltage. 16.8%to20`K of E~4keacn gun volts 

Grid-No.2-to-Cathode 
Voltage (Each gun) 
when circuit design 
util izes grid-No.l-
to-cathode voltage 
(E~ ik 1 at fixed value 
for raster cutoff See Cutoff Design Chart 

Grid-Nc.l-to-Cathode 
Voltage (Each gun) 
for Visual Extinction 
of Focused Raster 
when circuit design 
util izes grid-No.2-
to-cathode voltage 
(ELZk) at fixed 
value See Cutoff Design Chart 

Variation in Raster 
Cutoff Between Guns 
in Any Tube  t 21X of average of highest 

and lowest cutoff values 
Grid-No.3 Current  -45 to +45 µa 
Grid-No.2 Current 
(Each gun) -5 to +5 µa 

Percentage of Total Ultor 
Current Suppl ied by 
Each Gun: 

To Produce White of 
8500° R + ary N. P. C. D. 
(CIE Coordinates 
x = o.28ry, y = o.g261: 

Red gun  49 ~ 
Blue gun   18 b 
Green gun  33 % 

Ratios of Cathode Currents: 
To Produce Nhite of 
8goo° R + ary N. P. C. D. 
(CIE Coordinates 
x - o. a8ry, y = o.gi61:~ Min. Ty4ical Max. 

Red cathode to 
green cathode. 1.2 1.5 1.8 

Red cathode to 
blue cathode 2.1 2.7 3.3 

Maximum Raster Shift in 
Any Direction from 
Screen Centers   7/8 inch 

RADIO CORPORRTION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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21CYP22-A 
Maximum Required Displacements 
of Beam Trios with Respect to 
Associated Phosphor—Dot Trios: 
Uniform in any direction over 
entire screen area 0  005"~ 

Adjustment to be Provided by 
the Following Components: 
Lateral—Converging Magnet:~~ ®
Maximum lateral shift of blue beam   ±1/4" 
Maximum lateral shift of red beam and 
green beam   ±1/8" to ±3/8" 

Average of maximum lateral shift 
of red beam and green beam   ±7/g2" to tg/32" 

Radial—Converging Magnet Assembly:' 
For static convergence including 
compensation for do component 
of dynamic convergence 
(Each beam)   Shift of ±5/8" 

For dynamic codvergence#—
Effected by magnetomotive force 
of parabol ic and/or Sawtooth 
waveshape synchronized with 
scanning. 

dorizontal: 

Blue pattern—
Parabola ampl itude to 
provide'   Shift of 3/16" to 1/2" 

Sawtooth ampl itude to 
provide  

Red pattern & green pattern—
Parabola: 

Ampl itude to provide'. . 
Ratio of red—pattern shift 
to green—pattern shift  

Sawtooth; 
Ampl itude to provide 

Shift of t50% of the 
shift caused by pa—

rabola amplitude 

Shift of 1/16" to 5/16" 

2/3 to 3/2 

Shift of —60% to +60% 
of the shift caused by 

parabola amplitude 
Difference between red—

pattern shift and green—
pattern shift (ShiftR —
Shift~)  —75% to +75% 

Vertical: 

Blue pattern—
Parabola ampl itude to 

provide'   Shift of —1/8" to +1/16" 
Sawtooth ampl itude to 

provides  Shift of —1/16" to +3/16" 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



21CYP22-A 
Red pattern & green pattern—

Parabola: 
Ampl itude to provide`. Shift of 1/8" to 5/16" 
Ratio of red-pattern shift 
to green-pattern shift   2/3 to 3/2 

Sawtooth: 
Ampl itude to provide. Shift of -1/8" to +3/16" 
Difference between red-

pattern shift and green-
pattern shift (ShiftR -
Shift~)  -100% to +100% 

Examples of Use of Design Ranges; 

For uLtorvoltage of Z0000 ag000 volts 

Grid-No.3 (Focusing 
Electrode)-to-cathode 
(Of each gun) Voltage. 3360 to 4000 4200 to 5000 volts 

Grid-No.2-to-Cathode 
Voltage (Each gun) when 
circuit design util izes 
grid-No.l-to-cathode 
voltage of -70 volts 
for raster cutoff. 130 to 370 130 to 370 volts 

Grid-No.l-to-Cathode 
Voltage (Each gun) for 
Visual Extinction of 
Focused Raster when 
circuit design util izes 
grid-No.2-to-cathode 
voltage of 200 volts -45 to -100 -45 to -100 volts 

Limiting Circuit Values: 

Nigh-Voltage .Circuits: 

In order to minimize the possibi l ity of damage to the 
tube caused by a momentary internal arc, it is recommended 
that the high-voltage dower suQQly and the grid-No.3 yower 
su¢¢ly be of the l imited-energy type with inherent regula-
tion to l imit the continous short—circuit current to 50 

mi l l iamperes. In addition, to prevent cathode damage with 

resultant decrease in tube l ife, an external resistor having 

a value of 50,000 ohms must be connected between the two bulb 

terminals and the effective resistance between the grid—No.3 

power—supply output capacitor and the grid—No.3 electrode 
should not be less than 50,000 ohms. These resistances should 

be capable of withstanding the maximum instantaneous cur—

rents and voltages in their respective circuits. It is to be 

noted that the high voltage must be connected only to the 

High—Voltage—Supply Terminal —never directly to the Ultor 
Terminal. A resistor of 50,000 ohms must be connected be-
tween the Ultor Terminal and the High-Voltage-Supply Terminal. 

In equipment uti l izing a wel l-regulated high-voltage 
power supply, the grid-No.g-circuit resistance should be 
l imited to 7.5 megohms. 

RADIO CORPORATION OF AMERICA 
Electron Tuhe Division Harrison, N. 1. 
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21CYP22-A 
The maximum do current capabi l ity of the high-voltage 

power supply should be l imited to a value of 1 100 µa as 
measured by a do ammeter in the lead from the high-voltage 
power supply to the high-voltage terminal of the tube. The 
product of the maximum current capabi l ity and the maxi-
mum do voltage between the high-voltage terminal and any 
cathode of the tube, as measured by an electrostatic volt-
meter, should not exceed 25 watts. 

Lour Voltage Circuits: 

Effective Grid-N o.l-to-Cathode-
Circuit Resistance (Each gun) 0  75 max. megohm 

When the cathode of each gun is not connected directly 
to the heater, the grid-No.2-to-heater circuit, the grid-
No.l-to-heater circuit, and the cathode-t o-heater circuit 
should each have an imped ante such that their respective power 
sources in combination wi l l not supply an instantaneous or 
continuous short-circuit current of more than 300 mi l l iamperes 
total. Such current limitation wi l l prevent heater burnout in 
case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater, the 
grid-No.2-to-heater circuit, and the grid-Na. I-to-heater cir-
cuit should each have an impedance such that their respective 
power sources in combination wi l l not supply an instantaneous 
or continuous short-circuit current of more than 300 mi l l i-
amperes total. Such current l imitation wi l l prevent heater 
burnout in case of a momentary internal arc within the tube. 

~ For maximum cathode l ife, it is recommended that the heater supply De 
regulated. When current regulation is empl oyetl, the regulator should 
De designed to provide a neater current of 1.5 amperes with variations 
not exceeding 3 3% under normal l ine-voltage variations. When voltage 
regulation is employed, the regulator should be designed to provide a 
heater voltage of 5.5 volts with variations not exceeding 3 6f under 
normal l ine-voltage variations. 

• For Curves, See front Of this Section. 

* Connect high-voltage supply to this cap and also connect 50,000-ohm 
resistor between this cap and cap over pin 1 (Ultor cap). 

Brill iance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not De less than 20,000 volts. 

Centering of the raster on the screen may Oe accompl ished by passing 
direct current of the required value Lnro ugh each pair of deflecting 
oils to compensate for aster shift resulting from atljustmenis for 

optimum convergence antl color purity. 

~ If this displacement is accompl ished Dy means of a purifying magnet 
1 oCeted on the neck of the tube, the equivalent raster movement i5 
about 3/a•. 

Shift is the movement of the re991ons of dot/crosshatch-generator pattern 
indicated in notes (+) and (6). 

• The direction of movement of the red and green beam is oDDosite to 
that of the Dlue Deam. 

~ Indicated values aDDly when RCA test yoke is, used with this color 
picture tube. 

` The parabola ampl itude is de to rmined Dy the average value of the shifts 
at the extremities of the respective horizontal and vertical axes of 
the screen with convergence o}the three beams m ntained et the center 
of the st teen. An inc pease in amplitude should move the Dlue Deam 
toward the top o} the screen; the red beam toward the lower left of 
the screen; and the green Deam toward the lower right of the SC teen. 

# The sawtooth ampl itude is determined by the tl ifference between the 
shifts at the extremities of the respective horizontal and vertical 
axes of the screen. Positive amplitude indicates [hat the shift at 
the right or bottom of the screen is greater than the shift at the 
left or top of the screen. 

`/ 
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21 CYP22-A 

DEFINITIONS 

Beax Srio. The red Deam, green Deam, and Dlue beam passing through a 
common hole in the shadow mask. 
ReY is to r. Exact correspondence in position of the centers of beam trios 
with respect to the centers of the associated phosphor-dot trios. 

M{sreQ tis ter. Lack of correspondence in position of the centers of the 
oeam trios with re spe Ct to the centers o} the Center of the associated 
p hospnor-dot trios. 
D isy lace sent. Shift of the position of the Deams with respect to the 
phosphor dots. 

GENERAL CONSIDERATIONS 

d-Ray-Warning. Because this color picture tube is de-
signed to be operated at ultor voltages as high as 25 ki lovolts 
(Design-center maximum value), shielding of this color picture 
tube for X-ray radiation may be needed to protect against 
possible injury from prolonged exposure at close range. 

Shatter -Proof Cover Over the Tube Face. Fol lowing 
conventional picture-tube practice, it is recommended that 
the cabinet be provided with a shatter-proof, glass cover 
over the face of this color picture tube to protect it from 
being struck accidental ly and to protect against possible 
damage resulting from tube implosion under some abnormal 
condition. This safety cover can also provide X-ray protection 
when required. 

Righ Voltages. The high voltages at which cathode-ray 
tubes are operated may be very dangerous. Great care should 
be taken in the design ofapparatus to prevent the operator 
from coming in contact with the high voltages. Precautions 
include the inclosing of high-potential terminals and the use 
of interlocking switches to break the primary circuit of the 
power supply when access to the equipment is required. 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE 
for Type 21CYP22-A is the same as that shown for 

Type 21AXP22-A 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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21CYP22-A 
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21CYP22-A 
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21CYP22-A 

NOTE 1: WITH TUBE NECK INSERTED THROUGH FLARED END OF REFER—

ENCE—LINE AND NECK—FUNNEL—CONTOUR GAUGE AND WITH TUBE SEATED 
IN GAUGE, THE REFERENCE LINE IS DETERMINED BY THE INTERSECTION 

OF THE PLANE CC' OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 

BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A CIRCLE 

CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 3". 

NOTE 3: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION OF 

THE CONTACT BAND OF THE EXTERNAL CONDUCTIVE COATING. THE 

ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THAT OF 

THE CONTACT BAND SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 

EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 4: TO CLEAN TNIS AREA, WIPE ONLY WITH SOFT DRY LINT—

LESS CLOTH. 

NOTE 5: THE MAXIMUM EFFECTIVE WIDTH OF A FUNNEL PAD IS 5/8". 

RADIO CORPORATION OF AMERICA 
Election Tube Division Harrison, N. 1. 
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CUTOFF DESIGN CHART 

Ep=6.3 VOLTS 
ULTOR—TO—CATHODE ~OF EACH GUN) VOLTS=200007025000 
GRID—N43 —TO —CATHODE (OF EACH GVN~ VOLTS=ADJUSTED 

FOR FOCUS 

w —120 
0 
0 
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GRID—N~2—TO—CATHODE VOLTS 
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92GM—B565R~ 

RADIO CORPORATION OF AMERICA 
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21CYP22-A 

TYPICAL DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVCE GRID -DRIVE SERVICE 

EF=6.3 VOLTS 
ULTOR-TO-CATHODE (OF EAGH GUN) 

VOLTS = 20000 TO 25000 
GRID-y43-TO-CATHODE OF EACH 

GUN) VOLTS=ADJUST D FOR 
FOCUS 

GRID-N42-TO-CATHODE VOLTS 
(EACH GUN)=ADJUSTED TO 
PROVIDE ULTOR-CURRENT CUl"-
OFF FOR DESIRED FIXED GRID-, 
NgI-TO-CATHODE (EACH GUN) 
VOLTAGE (E~IIC) 

EF=6.3 VOLTS 
ULTOR-TO-GRID-Nel (OF EACH GUN) 

VOLTS = 20000 TO 25000 
GRID-Ns3-TO-GRID-Nsl (OF EACH 

GUN) VOLTS=ADJUSTED FOR 
FOCUS 

GRID-Ns2-TO-GRID-Nsl VOLTS 
(EACH GUh~=ADJUSTED TO 
PROVIDE ULTOR-CURRENT CUT- 
OFF FOR DESIRED FIXED CATH- 
ODE -TO-GRID-N:'1 (EACH GUN) 
VOLTAGE (Ek9
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RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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TYPICAL LIGHT-OUTPUT CHARACTERISTICS 
Ef=6.3 VOLTS 
GRID-NUUs3-TO-CATHODE ~OF EACH GUN) VOLTS=ADJUSTED FOR 

DRIV~COF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR CUR-
RENT TO PRODUCE 8500' K+27 M.f:C.D. WHITE LIGHT OUTPUT. 

PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH GUN 
TO PRODUCE 8500' K+27 M.P.C.D. WHITE: 

RED GUNt 50 
BLUE GUN • 19 ~!o 
GREEN GUN: 31 

'RASTER SIZE~191~ xl4~I~ CENTERED ON TUBE FACE, 
'.r MEASURED WITHIN 5~61AMETER AREA CENTERED ON TUBE FACE 

~\ 

 6    ~.~I........  . .................... 

0 200 400 600 800 b00 1200 1400 W00 
ULTOR MICROAMPERES 

92CM- 9417 

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

DATA ? 
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21DHP4 
Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS I IO° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  450 t 5% ma 
Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 6 µµf 
Cathode to all other electrodes. 5 µµf 

External conductive coating to ultor 
J2500 max. µµf 
11700 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate Filterglass 
Light transmission (Approx.)   76% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx.)   20 lbs 
Overall Length   14-11/16" + 5/16" - 5/8" 
Neck Length  5-7/16" + 1/8" - 7/16" 
Projected Area of Screen   262 sq. in. 
External Conductive Coating: 
Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Jirytt;/R sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bases (Alternates): 

Small-Button Eightar 7-Pin, Arrangement 2, 
(JEDEC No.B7-183) 

Small-Button Neoeightar 7-Pin, Arrangement 1, 
(JEDEC No. B7-208) 

Basing Designation for BOTTOM VIEW  8HR 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
P i n 7 -Cathode 
Pin 8 -Heater 

~z 

G 

Gg 
~ }l1LTOR 

G 
GI 

Cap - Ul for 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

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

DATA 
3-62 



21DHP4 
Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE  19800 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

GRID-No.2 VOLTAGE  550 max. volts 
GRID-No.l VOLTAGE: 

Negative peak value  220 max. volts 
Negative bias value  154 max. volts 
Positive bias value  0 max. volts 

.Positive peak value  2 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warn~up period 200 max. volts 

Heater positive with 
respect to cathode   200 max. volts 

Typical Operating Conditions: 

With ultor voltage of ib000 volts 
and grid-No.z voltage of goa volts 

Grid-No.4 Voltage for focus  0 to 400 volts 
Grid-No.1 Voltage for visual extinction 

of focused raster  —35 to -72 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
R-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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21DLP4 \A 
PICTURE TUBE 

°~ 

RECTANGULAR GLASS TYPE 
LOW—VOLTAGE ELECTROSTATIC FOCUS 

DATA 

A LUMI-N IZEO SCREEN 
MAGNETIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Voltage   6.3  ac or do volts 
Current   0.6 t 10%   amp 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 6 µµf 
Cathode to all other electrodes   5 µµf 

External conductive coating to ultor. !2500 max. µµf 
12000 min. µµf 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  74% 

Phosphor (Far Curves, see front of this section). . P4—Sulfide Type 
Aluminized 

Fluorescence 
Phosphorescence  

Persistence  
Focusing Method  
Deflection Method  
Deflection Angles (Approx.): 

Diagonal  
Horizontal  
Vertical  

Electron Gun 
Tube Dimensions: 

Qverall length 
Greatest width 
Greatest height  
Diagonal  
Neck length  

Screen Dimensions (M 
Greatest width 
Greatest height  
Diagonal  
Projected area 

Weight (Approx  ) 
Operating Position 
Cap 
Bulb 
Base Short 

White 
White 
Short 

Electrostatic 
Magnetic 

90° 
85°
68°

Type Requiring No Ion—Trap Magnet 

Basing Designation 

Pin 1 —Heater 
Pin 2 —Grid No.l 
Pin g —Grid No.4 
Pin 10 —Grid No.2 
Pin 11—Cathode 
Pin 12 —Heater 

nimum): 

 Recessed Small 

17" ± 3/8" 
20-1/4" t 1/8" 
16-3/8" ± v 8" 
21-3/B^ ± va^ 
4—ill" ± 3/16" 

19-1/16" 
15-1/16" 
20-1/4" 

262 sq. in. 
24 lbs 

  Any 
Cavity (JETEC No.Jl-21) 
  J171D2/E1 

Small—Shell Duodecal 6—Pin (JETEC Group 4, 
No. 66-203), or Small—Shell Duodecal 6—Pin 

(JETEC Group 4, No.B6-63) 
for BOTTOM VIEW  12L 

Cap — Ul to 
(Grid No.3, 
Grid No.5, 
Collector) 

C —External 
Conductive 
Coating 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION OE AMERICA, NAARISON. NEW JFASEY 



v 2~0 
21DLP4 

PICTURE TUBE 

GRID-DRIVE• SERVICE 

Unless otherwise specified, voltage values are flositive 
with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE x20000 max. volts 
~12000~ min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2 VOLTAGE 500 max. volts 
GRID-No.1 VOLTAGE: 

Negative-peak value 200 max. volts 
Negative-bias value 140 max. volts 
Positive-bias value 0 max. volts 
Positive-peak value ? max, volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  410 max. volts 
After equipment warrr~up period 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 
With any ultor voltage fEcgk/ between ts000 and 20000 voCts 

and grid-No.2 voltage f6c2 k1 between aoo and goo volts 

Grid-No.4 Voltage for 
focus§   -50 to +400 volts 

Grid-No.l Voltage (Ec ik) 
for visual extinction 
of focused raster  See Raster-Cutoff-Range Chart 

for Grid-Drive Service 
Grid-No.1 Video Drive 

from Raster Cutoff 
(Black Level): 
White-level value 
(Peak positive)  Same value as determined for 

Ecik except video drive is a 
positive voltage 

Grid-No.4 Current  -25 to +25 Na 
Grid-No.2 Current  -15 to +15 µa 
field Strength of Adjust-
able Centering Magnet' 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of t6000 volts 
and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for 
focus  0 to 400 volts 

•,¢, ~,': See next page. 

g'S8 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION Of AMERICA. NARRISON, NFW IE RSEY 



21DLP4 

PICTURE TUBE 

Grid-No.1 Voltage for 
visual extinction of 
focused raster  

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black Level): 
White-level value  28 to 72 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1  5 max. megohms 

~A 
A 

-28 to -72 volts 

CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values are 4ositive 
with respect to grid No.i 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE  (20000 max. 
112000 min, 

volts 
volts 

GRID-No.4-TO-GRID-No.1 VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE  640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE  500 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value 200 max. volts 
Positive-bias value 140 max. volts 
Negative-bias value 0 max. volts 
Negative-peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warn~up period 
not exceeding 15 seconds  410 max. volts 

After equipment warm-up period 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

With any ultor—to—grid—No.i voltage (Ec5g 1) between i2000 
and 20000 volts and grid—No. z—to—grid—No.i voltage (Ec2g 1~ 

between zz5 and 6qo volts 
Grid-No.4-to-Grid-No.l 

Voltage for focus§   0 to 450 volts 
Cathode-to-Grid-No.l 

Voltage (Eky l) for 
visual extinction 
of focused raster  See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

~,$, §,'",~: See next page. 

9-58 ELECTRON TUBE DIVISION 
TENTATIVE DATA 2 
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2~~v 21DLP4 
PICTURE TUBE 

Cathode-to-Grid-No.l 
Video Drive from Raster 
Cutoff (Black Level): 
White-level value 
(Peak negative).   Same value as determined for 

Ekgi except video drive is a 
negative voltage 

Grid-No.4 Current   -25 to+25 /ta 
Grid-No.2 Current   -15 to +15 µa 
Field Strength of Adjust-
able Centering Magnet'. 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ~l~o~-to-grid-
No.z voltage o} zb000 volts 

and grid-No.s-to-grid-

Ro.z voltage o} goo volts 

Grid-No.4-to-Grid-No.l 
Voltage for focus   Oto 400 volts 

Cathode-to-Grid-No.l 
Voltage for visual 
extinction of focused 
raster  28 to 60 volts 

Cathode-to-Grid-No.l 
Video Drive from 
Raster Cutoff 
(Black Level): 
White-level value   -28 to-60 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

~ Grid drive is the operating condition in which the video signal varies 
the grid-No.l potential with respect to cathode. 

~ This value is a worNing tlesign-center minimum. The equivalent abso-
lute ><{ni+ua allot- or allot-to-g ry d-xo.t oltage i u,000 volts, oe-
low wnich the serviceabil ity of the 21DLPn well be impaired. Tne 
equipment designer has the responsibility of determining a minimum 
design value such that antler the worst probable operating condi-
tions involving supply-voltagge variation and equipment variation the 
a Dsolute minimum allot- or allot-to-grid-No.1 voltage' is never less 
than 11,000 volts. 

The grid-No.n voltage or grid-No.n-[o-grid-No.1 voltage required for 
focus of any individual tube is independent of allot current and will 
remain essentially constant for values of allot voltage (or allot-to- 
grid-No.l voltage) or grid-No.2 voltage (or grid-No.2-to-gfitl-N o.1 
voltage) within design ranges snown for these items. 

` Distance from Reference Line for suitable PM centering magnet sno ul0 
not exceed 2-1/N•. Excluding extraneous fieltls, the center of the 
u nde Plected focused spot will /all Within a circle having a 7/16-i ncn 
r atlius concentric with the center of the tube Pace. IL 15 to De 
noted that Lhe earl h'a mdgneLlG Tield Cdn ceHSe as much as 1/2-inch 
deflection of the spot from the center of LAe tube face. 

~ Cathode drive is the operating condition in which the vitleo 5i nal 
VBriea the cathode potent ldl Wlth re spelt Lo grid NO.1 dnd the O~her 
elect rotles. 

For R-ray shielding considerations, see sheet 

d-RAY PRBCAUTIONS FOR CATBODB-RAY TUBBS 
at front o} this-Section 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RAalO CORPORATION OF AMERIU. HAI RISON, NEW IE ASfY 
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21DLP4 
RASTER—CUTOFF—RANGE CHARTS 

GRID—DRIVE SERVICE 
I I I I I I I II I I I I I I J I I I I I I I I I I I I I I

_Ef=6.3 VOLTS 
— ULTOR VOLTS =12000 TO 20000 
— GRID-Ns4 VOLTS ADJUSTED FOR FOCUS. 
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21DLP4 
PICTURE TUBE 

~` 
O IP 

2 

SCREEN WIDTH 19 ~b MIN. 

SHORT SMALL-SHELL 
DUODECAL 6-PIN BASE 

JETEC GROUP 4, N~B6-203 
OR 

SMALL-SHELL 
DUODECAL 6-PIN BASE 

JETEC GROUP 4, NY86- 63 
(NOTE 3) 

SCREEN 
HEIGHT 

15 / i6~ 

ULTOR 
RECESSED 
SMALL 

CAVITY CAP 
JETEC N?JI-21 

(NOTE 1~ 

REFERENCE 
LINE 

9-58 ELECTRON TUBE DIVISION 
RADiO COA10RAiiON Oi AMERICA, HAR¢ISON NEw JERSEY 

CE-9660A 



21DLP4 
PICTURE TUBE 

~A 

9-58 ELECTRON TUBE DIVISION 
RADIO fOAPO RATION OF AMERICA, HARRISON, NEW IE RSFY 

CE-96608 



SEE NOTE 6 

5' 12' 

21DLP4 
PICTURE TUBE 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PA NEI 

NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BV ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF f 30°. ULTOR TERMINAL IS ON SAME Si DE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JET EC No.G-1 16 (SHOWN AT FRONT OF THIS 
SECTIONI AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE 
GAUGE WITH THE GLA55 FUNNEL. 

NOTE 9: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT-

ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-3/4". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
LINTlESS CLOTH. 

NOTE 8: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE INDICA-
TED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT 
BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE SEAL, 
THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND THE 
ENVELOPE SURFACE AT THE MOLC-MATCH LINE. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORRORATION OF AMERIU, NAI RISON, NFW lE lSEY 

CE-96600 



21DLP4 
AVERAGE DRIVE CHARACTERISTICS 

?~ 
o~ 
A~ 

CATHODE-DRIVE SERVICE 

,Ef = 6.3 VOLTS 
ULTOR-TO-GRID-No.1 

VOLTS = 16000 
CATHODE BIASED POSITIVE 

WITH RESPECT TO GRID 
No.i TO GIVE FOCUSED 
RASTER CUTOFF. 

RASTER FOCUSED ATAYERAGE 
BRIGHTNESS. 

RASTER SIZE= 18•X13-1/2" 
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GRID—DRIVE SERVICE 

E~ = 6.9 VOLTS 

ULTOR VOLTS 16000 

GRID No.i BIASED NEGATIVE 
WITN RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 

RASTER FOCUSED AT 
AVERAGE BRIGNTNESS. 

RASTER SIZE ƴ 18•x13-1/2" 

— CATHODE DRIVE 
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21DLP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ep = 6.3 VOLTS 
ULTOR-TO-GRID-No.i 
VOLTS = 12000 TO 20000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRI D No.i 
TO GIVE FOCUSED RASTER 
CUTOFF. 

2. 5 

2.0 

w 
a 
f 
Q1.5
J 

0 

X1.0 

0.5 

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR VOLTS = 
12000 TO 20000 

GRID No.l BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 

I 
— — — CATHODE DRIVE 

GRID DRIVE 
l

I 

f 

i 
1 

0 20 Il0 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON iuBE DIVISION 92CS- 9351 
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21DSP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW GRID-No.2 VOLTAGE 

DATA 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

CATHODE-DRIVE TYPE 

Y 

General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)  6.3 volts 
Current   0.6 amp 

Direct Interelectrode Capacitances: 
Grid No.i to all other electrodes 6 µµf 
Cathode to all other electrodes 5 µµf 

External conductive coating to ultor. 
!2500 max. µµf 
12000 min. µµf 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  74% 

Phosphor (For curves, see wont of tots section) .P4—Sulfide Type 
Aluminized 

White 
White 

Fluorescence 
Phosphorescence  

Persistence  
Focusing Method  
Deflection Method  
Deflection Angles (Approx.): 

Diagonal 
Horizontal 
Vertical  

Electron Gun  Type Requiring No 
Tube Dimensions: 

Overall length 
Greatest width 
Greatest height  
Diagonal 
Neck length  
Radius of curvature of faceplate (External 

Screen Dimensions (Minimum): 
Greatest width  19-1/16" 
Greatest height   15-1/16" 
Diagonal  20-1/4" 
Projected area  262 sq. in. 

Weight (Approx  )  24 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bulb  J171 D2/E1 
Base  Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No. 66-63), or 
Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No. B6-203) 

Medium-Short 
Electrostatic 

Magnetic 

90° 
85° 
68° 

Ion-Trap Magnet 

18" ± 318D 
20-1/4" ± 1/8" 
16-3/8" ± 1/8" 
21-3/8" ± 1/8" 
5-1/2" ± 3/16" 

surface) 33" 

10-59 ELECTRONTUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 1 



21DSP4 
PICTURE TUBE 

Basing Designation for BOTTOM VIEW  12L 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Cap - Ul for 
(Grid No.3, 
Grid No. 5, 
Col lector) 

C -External 
Conductive 
Coating 

CATHODE-DRIVE SERVICE 

Unless otherwise sq ecifi ed, voltage values 
are positive with respect to grid No. T 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE 

GRID-No.4-TO-GRID-No.l VOLTAGE: 

(20000 max. 
112000# min. 

volts 
volts 

Positive value 1000 max. volts 
Negative value 500 max. volts 

GRID-No.2-TO-GRID-No.i VOLTAGE 64 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE 64 max. volts 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value  200 max. volts 
Positive-bias value  140 max. volts 
Negative-bias value  0 max. volts 
Negative-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warrT~up period 

not exceeding 15 seconds 410 max. volts 
After equipment warm up period. 180 max. volts 

Heater positive with 
respect to cathode 180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-No.i voltage (Ec581J be-
tween :200o and a0000 volts and grid-No.a-to-g rid-
No.i voltage (EcZQ ~I between qo and 6q volts 

Grid-No.4-to-Grid-No. 
Voltage for focus§  0 to 400 volts 

Cathode-to-Grid-No.l Voltage 
(Ekg1) for visual extinction 
of focused raster   See Raster-Cutoff-Range Chart 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)  Same value as determined for 

Ekgi except video drive is a 
negative voltage 

10-59 ELECTRON TUBE DIViS10N 
tADlO COEIOEATION Of AMf tIG, HAP tI50N, NEW IEf EEv 

DATA ] 



21DSP4 
PICTURE TUBE 

Grid-No.4 Current   -25 to +25 µa 
Grid-No.2 Current   -15 to +15 µa 
Field Strength of Adjustable 
Centering Magnet'   0 to 8 gausses 

Examples of Use of Design Ranges: 
Nith ultor-to-grid-
No.1 voltage of 18000 volts 

and grid-Na.a-to-grid-

No.1 voltage of 5o volts 

Grid-No.4-to-Grid-No.l Voltage 
for focus   0 to 350 volts 

Cathode-to-Grid-No.l Voltage) 
for visual extinction 
of focused raster 32 to 47 volts 

Cathode-to-Grid-No.l Video Drive 
from Raster Cutoff (Black level): 
White-level value   -32 to -47 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

~ Cathode drive is the operating condition In which the video signal 
varies the cathode potential wl th respect to grid No.1 and the other 
elec erodes. 

# Operation Delow this value is not recommended. 

The grid-xo.a voltage or grid-No. u-to-grid-110.1 voltage required for 
focus or any intll vl dual tune is independent. of ultor current and will 
remain essentially constant Tor values of alto r-to-grid-ND .1 voltage 
or grid-No.2-to-grid-No.1 voltage within design ranges shown for 
these items. 

' Distance from Reference Line for suitable Px centering magnet should 
not exceed 2-1/a". Exclutling extraneous fields, the center of the 
u ntlefiec led focused spot will fall within a circle having a 7/16-loco 
radius concentric with the center of the LuDe face. It is to De 
noted that the earth's magnetic Ii eld can cause as much as 1/2-Inch 
deflection of the spot from the center of the LuDe face. 

The cathode-to-grid-No.1 voltage (Ek~~) for visual extincllon of 
f ocuse0 faster will Increase by appro malely 2 Der cent for every 
1000-volt increase In alto r-to-gritl-No.i voltage antl will decrease Dy 
approximately 2 per cent for every 1000-volt decrease In ultor-ta-
grid-No.1 voltage, 

For x-ray shielding considerations, see sheet 

%-RAY PRECAUTIONS FOR CATRODE-RAY TUBfiS 
at front of this Section 

10-59 ELECTRON TUBE DIVISION 
RADIO CORfORAT10N Of AMERIU, NAR[ISON, NEW IE ISFT 
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21DSP4 

PICTURE TUBE 

~~~. 
~ Ip 

2 

SCREEN WIDTH 19%6 MIN. 

2 ~~MIN. 

2~~t i4 

SMALL-SHELL 
DUODECAL 6-PIN BASE 

JEDEC GROUP 4, N~B6-63 
OR 

SHORT SMALL-SHELL 
DUODECAL 6-PIN BASE 

JEDEC GROUP 4, N~86-203 
NOTE 3~ 

2014 

SCREEN 
HEIGHT 

15 /16 

ULTOR 
RECESSED 

SMALL 
CAVITY GAP 

JEDEC N~JI-21 

R\ 

(NOTE IJ 

`REFERENCE 

1716 }  I6 LINE 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW IERSEY 

CE-10255A 



21DSP4 

PICTURE TUBE 

REFERENCE 
LINE 

(NOTE 2) 

92CL-10255 

10-59 ELECTRON TUBE DIVISION 
RADIO CORIOtAT10N Oi AMf RIU, NARRISON, NfW JERSEY 

CE-102558 



SEE NOTE 6 

5' 12' 

21DSP4 
PICTURE TUBE 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 

NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI-
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS( 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-1 16 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
t INE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 
FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 
A DIAMETER OF 2-3/4". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
LINTLESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE INDI-
CATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERI U. IURRISON, NEW JERSEY 

CE-10255C 



21DSP4 
RASTER-CUTOFF-RANGE CHART 

Ef=6.3VOLTS 
ULTOR-TO-GRID-Nsl VOLTS=18000 
GRID-Ns4-TO-GRID-Nsl VOLTAGE ADJUSTED FOR FOCUS.  

INCREASES OR DECREASES DIRECTLY BY APPROX. 2% 
FOR EVERY 1000-VOLT CHANGE IN ULTOR TO-GRID Nsl 
VOLTAGE. 

c~V' ~V' ~~~~~ 

i.~~~~~~~~~~ 

A~~~~~~~~t•tr 

48pK&an-rr- _~~~  

~t~~t€/•Z~f€NH~~tr~~~trfJ~tt~~tr~fltrtt~~~~~~~~trfr~ t•~~fr~ 

40 50 60 
GRIP-N>z2-TO-GRID-NQI VOLTS 

70 

92CS-9911 

ELECTRON TUBE DIVISION 
[AOIO CO[PO[AiION OF AMEIICA, HAtt15pN, NEW IEISEY 



21DSP4 
CATHODE—DRIVE CHARACTERISTICS 

Ef=6.3 VOLTS 
ULTOR-TO-GRID-NCI VOLTS=18000 
GRID-N~2—TO-GRID-N31 VOLTS=50 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GRID N'I TO GIVE FOCUSED RASTER CUTOFF. 
RASTER FOCUSED AT AVERAGE BRIGHTNESS. 
RASTER SIZE=18"x 13-I/2" 

350 

300 

~ 250 
K 

m 

a 
J 
F-
O 
~ 200 

I 
N 

W 
Z 
F 

u 
m 

F 
x 
v 
x 
u 
x 

150 

loo 

50 

 C 
LOW 
UTOr F 

i 

~~ 

Y,3 

y, 

lI 

y 

I  I,•~ 
Y  GLTCFF 

10 20 30 40 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

50 

ELECTRON TUBE DIVISION 
uoio covounow p ww[nu, x~mwH. r+ew rEan 

92CM-9904 



21DSP4 

CATHODE-DRIVE CHARACTERIST 

Ef=6.3 VOLTS 
ULTOR-TO-GRID-N"I VOLTS=18000 
GRID-Ns2-TO-GRID-NCI VOWS=50 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N°I TO GIVE 
FOCUSED RASTER CUTOFF. 
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21EP4C 
Picture Tube 

,~-
RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

_~ 

ALUMINIZED SCREEN 
70o MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes   5 pf 
Grid-No.1 to all other electrodes 6 pf 

External conductive coating to anode. f750 max. pf 
1500 min. pf 

Heater Current at 6.3 volts   600 ± 60 ma 
Electron Gun  Type Requiring 

No Ion Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this sectionl. P4—Sulfide Type, 
Aluminized 

Faceplate, Cyl indrical   Filterglass 
Light transmission (Approx  )  74% 

Mechanical: 

Weight (Approx  )  29 lbs 
Overall Length  2~-1/32" ± 3/8" 
Neck Length   7-1l 2" ± 3/16" 
Projected Area of Screen  248 sq. in. 
External Conductive Coating: 
Type  Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and BuGb Jigo A/C Sheets 
at front of this section 

Cap   Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Shell Duodecal 5-Pin (JEDEC Group 4, 

No.B5-57) 
Basing Designation for BOTTOM VIEW  12N 

ANODE 

Pin 1 -Neater 
Pin 2 -Grid No.l 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Cap - Anode 
(Grid No. 3, 
Screen, 
Collector) 

Gy C - External 
Conductive 
Coating 

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

DA?A 
i-5a 



21EP4C 
Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise s¢ecified, voltage val-
ues ore ¢ositive with respect to cathode 

ANODE VOLTAGE   20000 max. volts 
GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  J6.9 max. volts 
15.7 min, volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warn~up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val-
ues are ¢ositive with respect to cathode 

Anode Voltage   12000 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.l Voltage for visual 

extinction of focused raster  -28 to -72 volts 

Maximum Circuit Value: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
R-RADIATION PRECAUTIONS FOR CATHODE-RAY TOBES 

at front of this Section 

"V

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



21EYP4 
Monitor Kinescope 

NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 72° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 pf 
Grid No.l to all other electrodes  6.5 pf 

External conductive coating to anode f1500 max. pf 
11200 min. pf 

Heater Current at 6.3 volts  600 t60 ma 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see trout of this Section) .P4—Sulfide Type, 
Aluminized 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)   75.5 

Mechanical: 

Weight (Approx.)   24 lbs 
Overall Length   23.031" t .375" 
Neck Length  7.500" t .188" 
Projected Area of Screen   262 sq.in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Ji7i B/F 
sheets at front of this Section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base   Small-Shell Duodecal 6-Pin, Arrangement 1, 

(JEDEC No. B6-631 
Basing Designation for BOTTOM VIEW   12L 

'~ 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11 -Cathode 
Pin 12 -Heater 

Cap -Anode (Grid No.3, 
Grid No. 5, Screen, 
Collector) 

C -External Conductive r+ 
Coating 

Maximum and Minimum Ratings, Design-Haximum Values: 

Unless otherwise specified, voltage values 
are qo~s itive with resyect to cathode 

Gq 
ANODE 

Gi 

GZ 

Anode Voltage  22000 max. volts 
{ 12000 min. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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21EYP4 
Grid-No.4 (Focusing) Voltage: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

Grid-No.2 Voltage   700 max. volts 
Grid-No.l Voltage: 

Negative peak value   220 max. volts 
Negative bias value   180 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

Heater Voltage  f6.9 max. volts 

Peak Heater-Cathode Voltage: 
15.1 min. volts 

Heater negative with respect to cathode: 
During equipment warm-up period 

nat exceeding 15 seconds  450 max. volts 
After equipment warm-up period  200 max. volts 

Heater positive with respect to cathode: 
Combined AC and DC voltage: 200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise s¢esified, voltage values 
are ¢ositive with res¢ect to cathode 

Anode Voltage   18000 volts 
Grid-No.4 Voltage   0 to +400 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.l Voltage for visual extinction of 

focused raster  -28 to -72 volts 

I~ximum Circuit Yalue: 

Grid-No.l-Circuit Resistance 1  5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATBODE-RAY TURFS at 

front of this Section 

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



21 FDP4 
Picture Tube 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS I 10° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 

Heater Current at 6.3 volts  600 ± 5% ma 
Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes. 6 Nµf 
Cathode to all other electrodes. 5 lrµf 

f2000 max. 1,µf External conductive coating to ultor 11500 min. µµf 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate Filterglass 
Light transmission (Approx.)   76% 

Phosphor (For curves, see front of this section) . P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx.)   20 lbs 
Overall length   13-1/8" ± 1/4" 
Neck Length  3-7/8" ± 1/16" 
Projected Area of Screen   262 sq. in. 
External Conductive Coating: 
Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and BulbJi~i G/R sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.67-208) 
Basing. Designation for BOTTOM VIEW  8KW 

Pin 1 -Heater 
Pin 3 -Grid No.l 
Pin 4 -Grid No.4 
Pin 6 -Grid No.2 
Pin 7 -Cathode 
Pin 8 -Heater 
Cap - Ultor (Grid No.3, 

Grid No.5, Collector) 
C - External Conductive 

Coating 

G4

c 
GZ 

G g,G 5,C1 
`~~ 

ULTOR 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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21FDP4 
Maximum Ratings Design-Maximum Values: 

ULTOR VOLTAGE  20000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

GRID-No.2 VOLTAGE  550 max. volts 
GRID-No.l VOLTAGE: 

Negative peak value  400 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 450 max. volts 
After equipment warm-up period 200 max. volts 

Heater positive with 
respect to cathode   200 max. volts 

Typical Operating Conditions: 

With ultor voltage of ib000 volts 
and grid-No.2 voltage of goo volts 

Grid-No.4 Voltage for 
focus  +100 to +500 volts 

Grid-No.1 Voltage for visual 
extinction of focused raster -35 to -72 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
%-RADIATION PRECAUTIONS FOR CATRODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



21 FP4D 
Picture Tube 

.-. 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes   5 pf 
Grid No.1 to all other electrodes   6 pf 

External conductive coating to anode. J750 max. pf 
1500 min. pf 

Heater Current at 6.3 volts   600 t 60 ma 
Electron Gun  Type Requiring 

No Ion-Trap Magnet 

Optical: 

Phosphor (For curves, see front of this section). P4—Sulfide Type, 
Aluminized 

Faceplate, Cyl indrical   Filterglass 
Light transmission (Approx  )  74% 

Mechanical: 

Weight (Approx  )  29 lbs 
Overall Length  23-1/32" t 3/8" 
Neck Length   7-1/2" t 3/16" 
Projected Area of Screen  248 sq. in. 
External Conductive Coating: 
Type  Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tuhe Dimensional-Outlines and Bulh Jt~o A/C sheets 
at front of this section 

Cap   Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Shell Duodecal (JEDEC Group 4, No. 66-63) 

Basing Designation for BOTTOM VIEW  12L 

Gq 
Pi n 1-Heater ANODE Q Cap - Anode 
Pin 2- Grid No.l ǅ (Grid No.3, 
Pin 6 -Grid No.4 Grid No. 5, 
Pin 10 - Grid No.2 Screen, 
Pin 11 -Cathode Collector) 
Pin 12 -Heater c• ~ ~ C -External 

Conductive 
GiV  HO ® MWK Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherurise syecified, voltage val-
ues are yositive with resyect to cathode 

ANODE VOLTAGE   20000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value  1100 max. volts 
Negative value  550 max. volts 

GZ 

RADIO CORPORATION OF AMERICA DATA 
Electronic Components and Devices Harrison, N. J. I -6a 



21FP4D 
GRID-No.2 VOLTAGE   550 max. volts 
GRIC-No.i VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive. bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  f6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage 
DC component 

200 max. volts 
100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless atheru,~ise specified, voltage val—
ues are positive with respect to cathode 

Anode Voltage   14000 volts 
Grid-No.4 Voltage   -56 to +310 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.l Voltage for visual 
extinction ofyfocused raster  -28 to -72 volts 

Maximum Circuit Value: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



21FVP4 
Picture Tube 

..~ 

~~ 

PAN-O-PLY-INTEGRAL IMPLOSION PROTECTION 1 14° MAGNETIC DEFLECTION 
NO ION-TRAP MAGNET REQUIRED LOW-VOLTAGE ELECTROSTATIC FOp1S 

Direct Interelectrode Capacitances 
Cathode to all other electrodes 5 pF 
Grid No.l to all other electrodes 6 pF 
External conductive coating to anode 1500 min— 2300 max pF 

Heater Current at 6.3 V  450 ± 20 mA 
Heater Warm-up Time (Average). I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
For curves, see front of this section. 

Faceplate  Fi lterglass 
Light transmission at center (approx.)   46% 

MECHANICAL 

Weight (Approx.)   19 lb 
Overall Length 12  656 ± .281 in 
Neck Length 4  375 .125 in 
Projected Area of Screen   212 sq in 
External Conductive Coatings 

Type (see cerour~iwrs i at font of this section) . Regular-band 
Contact area forgrounding Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.B7-208) 
TERMINAL DIAGRAM (Bottom View) 

ANODE 
C Pin 1 -Heater 

Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 

GZ 

Gq 

H 
8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Volinges are positive with respect to cathode 

Anode Voltage  1 1000 min-23000 max V 
Grid-No.4 Voltage 
Positive value   1 100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  200 min-550 max V 

Grid-No. l Voltage 
Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   5.7 min-6.9 max V 

ci 

Cap -Anode 
(Grid No.3, 
Grid NO. S, 
Screen, 
Col lector) 

C -External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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21FVP4 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period < 15 seconds 450 max V 
After equipment warm-up period  300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 
Voltages are positive with respect to grid No.l 

Anode Voltage  20000 V 
Grid-No.4 Voltageb   100 V 
Grid-No.2 Voltage  400 V 
Cathode Voltage  36 to 78 V 

For visual extinction of focused raster 
Field Strength   0 to 10 G 
Of required ad instable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance   1.5 max MSl 

a Includes implosion protection hardware. 
b The grid-No.4 voltage required for op[im~m focus of any individual cube 

will have avalue enywhe re bet
g
ween -100 gg nd 

,,
11300 oltaggwi~h the combined 

gent of 100 mrcroamperesdon et 11x750 lin ch b y15$500-inchtp etterno fromuan 
RCA-2F21 man oecope, or equivalent. 

DIMENSIONAL OUTLINE (BULB J165-1~4 A) 

Q~~̀aG off/ ~ 
p~p0 Np~ O `P~ \a. 

N/*0 ~ Q ~96,bh
S —_. _ 

~ 1~~ 
BASE 

~JEDEC 

SCREEN 14.700 

H EIGHT 
13.250 

MIN. RIM-I 
OPEI .-
14.0 
M I` 

~~ 'No. JI-21 
1.7505.125 I SCREEN WIDTH ,

111"  ̀ 16.975 MIN. i t 

RIM-BAND OPENING_
17.515 MIN. 

19.1952.125 
24R. 49R. 

1.8a 
LI25 ±,025 DIA. 

12.656±291--~ 

1~8.291t.I56w{4; 25 ~` 

REFERENCE LINE 
DETERMINED BY GAUGE 

D INENSIONS IN INCNES 
JEDEC No. G-126 

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



21GUP22 
Color Picture Tube 

New Rare-Earth (Red) Phosphor 
70° Round 
Unity Current Ratios 

HI-CITE Screen 
70° Magnetic Deflection 

The 21GUP22 is the sane ¢s the 21GVP22 except for the 
following: 

Faceplate   Filterglass 
Light transmission (Approx.)   72% 
Faceplate does not have an integral protective window ° 

TUBE DIMENSIONS 
Overall length   25-1/32 t 3/8 in 
Diameter  20-13/16 f I/8 in 
Weight (Approx.)   36.5 lb 

° It is recommended that the cabinet be provided with a 
shatter-proof glass cover over the face of the 21GUP22 
to protect it from being struck accidentally and to pro- 
tect against possible damage resulting from tube im-
plosion under some abnormal condition. This safety 
cover can also provide x-radiation protection when re-
quired. 

DIMENSIONAL OUTLINE 
Dimensions shown are only those which are different from 

the corresponding dimensions for the 21GVP22 

  2013/16 f Ida 
MOLD- 5 L~ 

MATCH LINE SEAL LINE 
,562 R.~ I I"5 ° 30~ 

SEE 
DETAIL 

~~~ 

2 4y64
Y 

I T~16 MIN. 
UNDISTURBED 

WIDTH 
EXCLUDING PADS 

DIMENSIONS 
IN INCHES 
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21 GUP22 

TYPICAL LIGHT-OUTPUT CHARACTERISTIC 

HEATER VOLTAGE • 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE • 25000 VOLTS 
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 93000 K . 27 M.P.C.D. WHITE•LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN TO 

PRODUCE 9300 K . M.P.C.D. WHITE: 
RED GUN: 315 
BLUE GUN: 32% 
GREEN GUN:3~S 

RASTER SIZE: 191//"X 16" 
•MEASURED WITHIN 5"•DIAMETER AREA CENTERED ON TUBE FACE. 
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21GVP22 
Color Picture Tube 

70° Round New Rare-Earth (Red) Phosphor 

Antiglare Integral Protective Window HI-CITE Screen 

Unity Current Ratios 70° M°gnetic Deflection 

ELECTRICAL 
Electron Guna, Three with Axea Tilted 

Toward Tube Axis   Red, Blue, Green 
Heater, of Each Gun Parallel 

Connected within Tube with 
Each of the Other Two Heaters: 

Current at 6.3 volts°   1.9 'A 
Focusing Method   Electrostatic 
Focus Lens  Bipotential 
Convergence Method   Magnetic 
Deflection Method   Magnetic 

Deflection Angles (Approx.): 
Horizontal   70 deg. 
Vertical   55 deg. 

Direct Interelectrode Capacitance (Approx.): 
Grid No.l of any gun 

to all other electrodes   10 pF 
Grid No.3 to all other electrodes   12 pF 
All cathodes to all other electrodes   16 pF 
External conductive coating 

to anode (Approx.)   2500 max. pF 
2000 min. pF 

OPTICAL 

Faceplate and Protective Window  Filterglass 
Light transmission at center (Apprax.)   39% 

Surface of Protective Window   Treated to minimize 
apecular reflection 

Screen, on Inner Surface of Faceplate: 
Type  Aluminized, Tricolor, Phosphor-Dot 

w Phosphor (three separate phosphors, 
~ `~ collectively)   P22-New Rare-Earth (Red), 

Sulfide (Blue &Green) Type 
Fluorescence and phosphorescence 

of separate phosphors, respectively . .Red, Blue, Green 
Persistence of group phosphorescence . . . .Medium Short 

Dot Arrangement Triangular group consisting of 
red dot, blue dot, and green dot 

Spacing between centers of adjacent 
dot trios (Approx.)   0.029 in 

~~U U 
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21 GVP22 
MECHANICAL 
Minimum Screen Area (Projected)  267 sq. in 
Bulb Funnel Designation   JEDEC No.J164-1/4A1 
Bulb Panel Designation  JEDEC No.FP166-1/2D1~ 
Protective Window Designation JEDEC No.FP166-1/2B1 
Base   Sma1l~She11 Neodiheptal 12-pin 
Operating Position   Tube Axis Horizontal, 

V-grooved panel pad on top (Base pin 12 near top) 
Socket   Alden Nos.214NMINSC (Radial leads), 

214NMINC (Axial leads), or equivalent 
Weight (Approx.)  41 lb 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Unless otherwise specified, ualues are jor each gun 
and voltage ualues are positive with respect to cathode 

Anode Voltage   27,500 max. volts 

Total Anode Current, 
20,000 min. volts 

Long-Term Average  1000 max. µA 
Grid-No.3 (FocueingElectrode)Voltage   6000 max. volts 
Peak Grid-No.2 Voltage, Including 

Video Signal Voltage  1000 max. volts 
Grid-No.l Voltage: 

Negative bias value  400 max. volts 
Negative operating cutoff value  200 max. volts 
Positive bias value  0 max. volts 
Positive peak value   2 max. volts 

Heater Voltage (ac or dc): 

Under operating conditions°

Under standby conditions°  
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds   450 max. volts 
After equipment warm-up period: 

Combined AC and DC value   200 max. volts 
DC component value   200 max. volts 

Heater positive with respect to cathode: 
AC component value   200 max. volts 
DC component value   0 max. volts 

EQUIPMENT DESIGN RANGES 
Unless otherwise specified, ualues are (or each gun 
and voltage ualues are positive with respect to cathode 

For anode voltages between 20,000 and 27,500 volts 
Grid-No.3 (Focusing Electrode) Voltage . . . . 16.8% to 20% 

of Anode volts 

~6.9 max. volts 
5.7 min. volts 
5.5 max. volts 

~~U u 
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21 GVP22 
Grid-No.2 and Grid-No.l Voltages 

for Visual Extinction of Focused 
Spot   See CUTOFF DESIGN CHART 

Maximum Ratio of Grid-No.2 Voltages, Highest 
Gun to Lowest Gun in Any Tube (At grid-No.l 
spot cutoff voltage of_100 volts) 186 

Grid-No.3 Current (Total)   —45 to +15 NA 
Grid-No.2 Current   —5 to +5 µA 

To Produce White of 9300oK + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311): 

Red Blue Green 
Percentage of total anode current 

supply by eachgun(average) . . . 34 32 34 % 

Ratio of cathode currents: 
Min. Typ. Max. 

Red/blue   0.75 1.10 1.50 
Red/green  0.65 1.00 1.50 
Blue/green   0.60 0.91 1.30 

Displacements, Measured at Center of Screen: 

Raster centering displacement: 
Horizontal   ±0.60 in 
Vertical   10.45 in 

Lateral distance between the blue beam and 
the converged red and greenbeams   f0.40 in 

Radial convergence dieplacementexcluding 
effects of dynamic convergence(eachbeam). +0.50 in 

Maximum Required Correction for Registerd (In-
cluding Effect of Earth's Magnetic Field when 

UeingRecommendedComponenta) as Measured 
at the Center of the Screen 
in any Direction  0005 in max. 

LIMITING CIRCUIT VALUES 
High-Voltage Circuits: 

Grid-No.3 circuit resistance   7.5 max. megohms 
In order to minimize the possibility of damage to the 

tube caused by a momentary internal arc, it is recommended 
that the high-voltage power supply and the grid No.3 power 
supply be of the limited-energy type, in which the short-
circuit current does not exceed 20 mA. 
Low-Voltage Circuits: 

Effective grid-No.l-to-cathode-
circuitresistance(eachgun) 0  75 max. megohm 

The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube heater 
is connected directly to the receiver chassis ground. Under 

~~u LJ 
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21GVP22 
these conditions the circuits to the elements of all tubes, in-
cludingthe color picture tube, operating from the same heater 
winding and all connections of any other circuits to the heater 
winding should each have an impedance such that their re-
spective power sources in combination will not supply a con-
tinuous short-circuit current of more than 750 mA total in the 
assumed picture tube heater ground connection. The leads 
from all other circuits must be separated from the picture 
tube leads by a minimum distance of 0.25 inch to prevent 
energy transfer to the picture tube circuits. Such current 
limitation will help prevent picture tube damage in case of 
momentary cascade arcing. 

° For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. The aeries impedance to 
any chassis connection in the DC biasing circuit for the 
heater should be between 100,000 ohms and 1 megohm. 

b For curve, see Group Phosphor P22 -New Rare-Earth (Redl, 
Sulfide (Blue & Greenl at front of this section. 

` For "instant on" applications, a maximum heater voltage of 

5.5 volts (design-maximum value) may be maintained on the 
color picture tube when the receiver is in the "off' (stand-
by) position. All other voltages normally applied to the tube 
must be removed during standby operation. 

d Register is defined as the relative position of the beam 
trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING 

Because the 21GVP22 is designed to be operated at 
anode voltages as high as 27.5 kilovolts (design-maxi-
mum value), shielding of the 21GVP22 for X-radiation 
may be needed to protect against possible injury from 
prolonged exposure at close range. 

TERMINAL DIAGRAM (Bottom View) 
Pin 1- Heater 
Pin 2- Grid No.l of Red Gun Gz 
Pin 3- Grid No.2 of Red Gun GAG 
Pin 4- Cathode of Red Gun KG Pin 5- Cathode of Green Gun 
Pin 6- Grid No.l of Green Gun K R
Pin 7- Grid No.2 of Green Gun 
Pin 9- Grid No.3 GZR Pin 11- Grid No.2 of Blue Gun 
Pin 12- Grid No.l of Blue Gun ,o,NopE
Pin 13- Cathode of Blue Gun GIR 
Pin 14-Heater 

Cap- Anode 
C -External Conductive Coating 

~~~ 
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21 GVP22 

120' 

.300 

.B90 R. 

SHIELD 

POLE PIECE .260 
LOCATION OF RADIAL-

CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

HORIZONTAL 
~ OF SCREEN 

LOCATION OF LATERAL-
CONVERGING POLE PIECES 
WITH RESPECT TO GUNS 

BASE 
BOTTOM VIEW 

DIMENSIONAL OUTLINE DETAIL 

TRANSPARENT 
TAPE 

21 MAX. 

9'S 15' 

PLANE THROUGH 
~OF PIN Ns2 
AND TUBE AXIS 

/d~~~~~~~~~ 
````` 

1716 MIN. I 
UNDISTURBED 

WIDTH 
EXCLUDI~G PADS 

I~ I/9 
{

5/B

(NOTE 5) 

RESIN 

-MOLD-MATCH 
LINE 

2013/16 -` 1/8
DIA. 

} SEAL AREA 

— SEAL LINE 
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21 GVP22 

DIMENSIONAL OUTLINE 

DIMENSIONS IN INCHES 
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21 GVP22 

DIMENSIONAL OUTLINE (Top View) 

HORIZONTAL 
OF SCREEN 

i~ 

~~ 

PLACE TUBE 
IN TV SET 50 
THAT PANEL 
PAD WITH 
V-GROOVE 

IS TOPMOST 

ANODE TERMINAL 
CAP 

JEDEC N'JI-ZI 

SCREEN HEIGHT 
16 MIN. 

DIMENSIONS IN INCHES 

SCREEN 
WIDTH 
19 ~q 
MIN. 

~3 PAIRS OF 
PADS ON 
BULB 

SPACED 120' 

NOTES FOR DIMENSIONAL OUTLINE 

Note 1: With tube neck inserted through flared end of refer-
ence-line and neck-funnel-contour gauge JEDEC No. 
G-150 and with tube seated in gauge, the reference 

line is determined by the intersection of the plane 
~ CC' of the gauge with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move 
freely. Bottom circumference of base shell will fall 
within a circle concentric with bulb axis and having 
a diameter of 3". 

,^, Note 3: The drawing shows the size and location of the con-
tact area of the external conductive coating. The 
actual area of this coating will be greater than that 
of the contact azea so as to provide the required 

capacitance. External conductive coating must be 
grounded with multiple contacta. 

Note 4: To clean this area, wipe only with soft dry lintless 
cloth. 

Note 5: The maximum effective width of a funnel pad is 
5/8". 
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21 GVP22 

CUTOFF DESIGN CHART 

HEATER VULTAGE=6.3 VOLTS -- -
ANODE -TO-CATHODE VOLTAGE-20,000 TO 27,500 VOLTS ƴƴƴ ƴƴ ƴ 
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS.  
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PICTURE TUBE 
RECTANGULAR METAL-SHELL TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC 

DATA 

DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6 t 10%  amp 

Faceplate, Spherical  Frosted Filterglass 
Phosphor (For Curves, see front of this Section) P4—Sulfide Type 
Deflection Angles (Approx.): 

Diagonal 70°
Horizontal   66°
Vertical   50°

Electron Gun   Ion-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Maximum overall length   22-5/8" 
Greatest width at l ip  19-23/32" ± 1/8" 
Greatest height at l ip   15-5/16" ± 1/8" 
Diagonal at l ip  20-3/4" ± 1/4" 
Neck length  7-1/2" ± 3/16" 
Radius of curvature of faceplate (External surface). 33" 

Screen Dimensions (Minimum): 
Greatest width 
Greatest height 
Diagonal  

18-1/8" 
13-11/16" 
19-1/8" 

Operating Position  Any 
Ultor Terminal   Metal-Shell Lip 
Base Small-Shell Duodecal 6-Pin (JETEC Group 4, No. B6-63) 
Basing Designation for BOTTOM VIEW  12M 

Pin 1 -Heater 
Pin 2 -Grid No.i 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Metal-Shell Lip -
Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 16000 max. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive valve '  1000 max. 
Negative value   500 max. 

GRID-No.2 VOLTAGE  500 max. 
GRID-No.l VOLTAGE: 

Negative-bias value 
Positive-bias value 
Positive-peak value 

125 max. 
0 max. 
2 max. 

VOltS 

volts 
volts 
volts 

volts 
volts 
volts 

~Inaicates a change. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AME AICA, HARRISON, NEW 1E ISEY 
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21 MP4 
PICTURE TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   410 max. volts 

After eouipment warm-up period 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

9- 58 ELECTRON TUBE DIVISION 
RADIO CORIORAiION OE AMERICA, HARRISON, NEW IE R SEY 
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21VAKP22 
Color Picture Tube 

~ 1 

r 1 

Ultra-Rectangular Hi=Cite Matrix Screen 

4 X 3 Aspect Ratio 
Electrical 

Electron Guns, Three with Axes 
Tilted Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Series Connected within 
Tube with Each of the Other Two Heaters: 

Current at 6.3 V  900 mA 

Focusing Method   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

Deflection Method   Magnetic 

Deflection Angles (Approx.l: 
Diagonal   92 deg 
Horizontal   79 deg 
Vertical   61 deg 

Direct Interelectrode Capacitance (Approx.l: 
Grid No.1 of any gun to all other electrodes   7.5 pF 
Grid No.3 to all other electrodes   6.5 pF 
All cathodes to all other electrodes   15 pF 

Capacitance Between Anode and External 2250 max. pF 
Conductive Coating   1750 min. pF 

Optical 
Faceplate and Safety Panel   Filterglass 

Light transmission at center (Approx.)   66% 

Surface of Safety Panel   Treated to minimize 
specular reflection 

Screen   Aluminized 
Matrix   Black opaque material 
Phosphor, rare-earth (red) sulfide (blue &green)   P22 

Persistence   MediumShort 
Array   377,000 Dot trios 
Spacing between centers of adjacent 
dot trios (Approx.)   0.026 in (0.66 mm) 

Mechanical 
Minimum Screen Area (Projected)   226 sq in (1458 sq cm) 
Bulb Funnel Designation  JEDEC No.J561AO6 
Bulb Panel Designation   JEDEC No.FP177-3/4 W2 
Base Designations  Small-Button Diheptar 12-Pin 

(JEDEC No.812-244) 
Basing Designation   JEDEC No.148E 
Pin Position Alignment   Pin No.12 Aligns Approx. with 

Anode Bulb Contact 

Light Neutral Screen Appearance 

LJ U~L/ LJ 
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21 VAKP22 
Operating Position, preferred   Anode Bulb Contact on Top 

Gun Configuration   Delta 

Weight (Approx.)   35.5 Ib (16.0 kg; 

Implosion Protection 

Integral Safety Panel   .iEDEC No.SP177-t/4A1 

Maximum and Minimum Ratings, Design-Maximum Values 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 

Anode Voltage   
127.5 max. kV 
ll 20 min. kV 

Anode Current, Long-Term Averageb   1000 max. µA 

Grid-No.3 (Focusing Electrode) Voltage   6000 max. V 

Peak-Grid-No.2 Voltage, ,`~, 
Including Video Signal Voltage   1000 max. V 

Grid-No.t Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value . . . . .   200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage lac or dcl 'c 

`/ 

Under operating conditions   1 6.9 max. V 
ll  5.7 min. V 

Under standby conditioned  5.5 max. V 

Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 

After equipment warm-up period: 
DC component value   200 max. V 
Peak value   200 max. V 

Heater positive with respect to Cathode: 
DC component value   O max. v 
Peak value   200 max. V 

Equipment Design Ranges 

Unless otherwise specified, values are for each gun end voltage 
values are positive with respect to cathode 

For anode voltages between 20 and 27.5 kV 

Grid-No.3 (Focusing Electrode) Voltage  16.8% to 20% of 
Anode voltage 

~/ 

`.' 
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21 VAKP22 

/"~ 
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Grid•No.2 Voltage for Visual Extinction 
of Undeflected Focused Spot. . . . See CUTOFF DESIGN CHART 

in Figure 3 
At Grid No.t voltage of -75 V   80 to 280 V 
At Grid No.1 voltage of -125 V   215 to 550 V 
At Grid No.1 voltage of -175 V   365 to 820 V 

Maximum Ratio of Grid-No.2 Voltages, Highest Gun to 
Lowest Gun in Any Tube IAt grid•No.l spot cutoff 
voltage of -100 V)   1.86 

Heater Voltage:c 
Under operating conditions: 

When standby operation in not utilized   6.3 V 
When 5.0-V standby operation is utilizedd   6.0 V 

Under standby conditioned   5.0 V 

Grid-No.3 Current (Total)   +15 µA 

Grid-No.2 Current   +5 CIA 

Grid-No.1 Current   +5 /JA 

Ilium. D Cdor 
To Produce White Light of   6550°  K + 9300° K + 

7 id.P.C.D. 27 M.P.C.D. 
CIE Coordinates: 

X   0.313 0.281 
Y   0.329 0.311 

Percentage of total anode current 
supplied by each gun (average): 

Red   41 30 
Blue  24 31 
Green   35 39 

Ratio of cathode currents: 
Red/blue: 

Minimum   1.35 0.75 
Typical  1.70 0.96 
Maximum   2.20 1.25 

Red/green: 
Minimum   0.95 0.60 
Typical   1.15 0.75 
Maximum  1.70 1.10 

Blue/green: 
Minimum   0.50 0.60 
Typical   0.70 0.80 

^^ Maximum   0.95 1.10 

Displacements, Measured at Center of Screen: 
Raster centering displacement: 

Horizontal   ± 0.45 in It 11.4 mm) 
,.1 Vertical   ± 0.45 in It 11.4 mm) 

Lateral distance between the blue beam and 
the converged red and green beams . . . t 0.25 in It 6.4 mm) 

~~U LJ 
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21 VAKP22 
Radial convergence displacement excluding 
effects of dynamic convergence 
leach beam)  t 0.37 in It 9.4 mml 

Maximum Required Correction for Registers 
(Including Effect of Earth's Magnetic Field 
when Using Recommended Components) m 
Measured at the Center of the Screen in 
any Direction   0.005 in (0.13 mm) max. 

Typical Operation 

Heater Voltage   6.3 V 

Anode Voltage   25 kV 

Grid No.3 Voltage   Adjusted for focus 

Color Temperature   93000 K + 27 M.P.C. D. 

Raster Size   17.538 x 13.256 in 
(445.47 x 336.70 mm) 

Typical White-Light Output Measured within 5 in 
(127 mm) diameter area centered on tube face: 

At anode current of 1000µA  
1 58 fL 

200 Nit 

Limiting Circuit Values 
High-Voltage Circuits: 

Grid-No.3 circuit resistance   7.5 max. MS2 

Low-Voltage Circuits: 
Effective grid-Na.t-to-cathode-
circuit resistance leach gun)   0.75 max. MSZ 

X-Radiation Characteristic 

Maximum Anode Voltage at which the X-radiation emitted 
will not exceed 0.5 mRlh at an anode current of 
300 µ A 35 k V 

u 

The X-radiation emitted from this picture tube, as measured in ac-
cordance with the procedure of JEDEC Publication No.64A will not 
exceed 0.5 mR/h throughout the useful life of the tube when opera- `~ 
led within the Design-Maximum ratings: 27.5 kV anode voltage and 
1000 µA anode current. The tube should not be operated beyond 
its Design-Maximum ratings stated above (such operation may 
shorten tube life or have other permanent adverse affects on its per-
formancel, but its X-radiation will not exceed 0.5 mR/h for anode 
voltage and current combinations given by the isodose-rate limit 
characteristics as shown in Figure 1. Operation above the values 
shown by the curve may result in failure of the television receiver to ~"' 
comply with the Federal Performance Standard for Television Re-
ceivers, Sub-Part C of Part 78 of Title 42, Code of Federal Regula-
tions IPL90-602) as published iR the Federal Register Vo1.34, No. 
247, Thursday, December 25, 1969. Maximum X-radiation as a 
function of anode voltage at 300 µA anode current is shown by the 
curve in Figure 2. X-radiation at a constant anode voltage varies 
linearly with anode current. ~. 
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21 VAKP22 
a The mating socket, including its associated, physically-attached 

hardware and circuitry, must not weigh more than one pound 
^ lone-half kilograml. 

b The short-term average anode currant should be limited by cir-
cuitry to 1500 microamperes. 

c For maximum cathode life, it is recommended that the heater 
supply be regulated. The series impedance to any chassis con-

'"* nection in the do biasing circuit for the heater should be be-
tween t00 kilohms and 1 megohm. The surge voltage across the 
heater must be limited to 9.5 volts rms. 

d The use of a 5-volt standby condition in conjunction with 6-volt 
operating conditions is recommended to improve the reliability 
of the color picture tube by extending the emission wearout life 
and reducing other gun-related defects. A maximum heater volt-
age of 5.5 volts (Design-Maximum value) may be maintained on 
the color picture tube when the receiver is in the "off" (stand-
by) position. All other voltages normally applied to the tube 
must be removed during standby operation. 

e Register is defined as the relative position of the beam trios with 
respect to the associated phosphor~ot trios. 

Notes For Dimensional Outline 

Note 1— With tube neck inserted through flared end of reference-
lineand neck-funnel-contour gauge (JEDEC No.Gt62) and 
with tube seated in gauge, the reference line is determined 
by the intersection of the plane C-C ~ of the gauge with 
the glass funnel. 

Note 2— Socket for this base should not be rigidly mounted; it 
should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch 
(51-mm) circle concentric with blub axis. 

Note 3— The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 
area so as to provide the required capacitance. External 
conductive coating must be grounded with multiple con-
tacts. 

Note 4— To clean this area, wipe only with soft, dry, tintless cloth. 

SAGITTAL NEIGNTS AT POINTS 3 8 BEYOND EDGE OF MIN. SCREEN 

DIAGONAL 7.561 HORIZONTAL 7.100 • VERTICAL 0.630
39.65 ~ 27.94 J 16.00 
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21 VAKP22 
DIMENSIONAL OUTLINE 

CONTACT 
AREA OF 
EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 3) 

MIN. 

64  MAX. 

SCREEN 
DIA60NAL 

1.438 }.063 DI A. 
36.53 t 1.60 

.250 2.970 
6.35 75,44 
E 
.250 
6.35 

10.0 
254 

18.919 }.093 
480.50 } 2.36 
SAFETY PANEL 

19.067 } .093 
484.30 } 2.36 

BASE 
JEDEC No. 812-244 

~_ (NOTE 2) 
INTERNAL 

RADIAL- CONVERGING 
POLE PIECES 

2.935 
74.53 

ANODE CONTACT 
~ JEDEC No. JI-21 

TRANSPARENT 
- INSULATING 

COATING 
(NOTE 4) 

MOLD-MATCH LINE 

SCREEN WIDTH 
17.538 
445.47 MIN.  

20.871 MIN. ~i --
530.12 ~ ~I 

I 

I 
1 

6'J,})3 n 1659.00 

BUIE GUN 

 00 
48.276 

r— '~4%.26 A

.371 A 99.130 R. i 14.30 251~1-

Inches 
Dimensions in unless otherwise noted 

mm 

1.242 R I 
31.33 I 

64.055 R -~ 
162700 ' SCREEN 

HEIGHT 
13.256 
336.70 
MIN. 
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21VAKP22 
DIMENSIONAL OUTLINE 

14.712 f .093 
373.88E 236 
SAFETY PANEL 

14.953 1.093 
379.81 f 2.36 

MOLD -MATCH LIN 

1 

2.281  ~, 
57 94 

3.875 t.12S _ 
98.42 t 3.18 

~h~- 12.335 x 188 
313.31 t 4.78 

I~ 

E-- 
3.9371.188 
100.004 4.78 

19.028 f .375 
483.31 t 9.83 

6.693 t .188 
170.00! 4.78 

921L-i171R3 
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21VAKP22 
BOTTOM VIEW OF BASE 

- BLUE GUN 

HORIZONTAL 
rE OF S\CREEN 

_y 

GREEN GUN 

RED GUN -

8.5° ! 5°

f{ 
PL4NE THROUGH 

~ OF PIN No. 2 
ANO TUBE A%IS 

9205- 286 

Base Specification — JEDEC No.146E 

Pin 1— Heater 
Pin 2— Cathode of Red Gun 
Pin 3— Grid No.1 of Red Gun 
Pin 4— Grid No.2 of Red Gun 
Pin 5— Grid No.2 of Green Gun 
Pin 6— Cathode of Green Gun 
Pin 7— Grid No.t of Green Gun 
Pin 9— Grid No.3 
Pin 11— Cathode of Blue Gun 
Pin 12— Grid No.1 of Blue Gun 
Pin 13— Grid No.2 of Blue Gun 
Pin 14— Heater 

Cap— Anode (Grid No.4, Screen, Collector) 
C— External Conductive Coating 

LOCATION OF RADIAL-CONVERGING POLE PIECES 

VIEWED FROM SCREEN END OF GUNS 

120' 

-RADIAL POLE PIECES 

INTERNAL 
M laGNETIC 
SHIELD 

1 1 
.235 

5.97 

.300 

.590 ~ 
7.62 

14 99 
R 

~/ 

~' 

~./ 

... 

92C5-12835R9 

U U~JU 1__I 

Electronic 
Components 

DATA 4 



21 VAKP22 
Ob mR/h ISODOSE-RATE LIMIT CURVE 
(JEDEC CURVE No.XC-41 

Io 

3s 

a 20 

i 
O 

2 ~ 
Q 

20 

0 200 400 600 R00 

ANODE CURRENT ~A 

Figure 1 

1000 1200 

92LS329BR/ 

X-RADIATION LIMIT CURVE AT A CONSTANT ANODE CUR-
RENT OF 300 µA IX-RADIATION AT A CONSTANT ANODE 
VOLTAGE VARIES LINEARLY WITH ANODE CURRENT) 
(JEDEC CURVE No.XC-31 

2 

E /.0 
i o.e 
z 
~ 06 
ti
Q 

Q 0.4 
6 
X 

0.2 

O1 

22 21 26 28 30 22 

ANODE VOLTAGE -kV 

Figure 2 
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TYPICAL DRIVE CHARACTERISTICS, GRID-DRIVE SERVICE 

A
N

O
D

E
 C

U
R

R
E

N
T

 P
E

R
 G

U
N

 -
 

~ 
A

 

10k 

• 

HEATER VOLTAGE • 8.3 V 
ANODE—TO~ATHOOE -VOLTAGE = 20 TO 27.5 kV 
GRID No.3—TO~ATHODE VOLTAGE ADJUSTED 
FOR FOCUS. 

GRID No.2—TO-CATHODE VOLTAGE IEACM GUN) 
ADJUSTED TO PROVIDE SPOT CUTOFF. 

• •ZERO —BIAS POINT 

100  
L 

uLx 

4 • • 100 

VIDEO SIGNAL VOLTAGE PER GUN — V 
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~~ 
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TYPICAL DRIVE CHARACTERISTICS, CATHODE-

DRIVESERVICE 
A

N
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O
E

 W
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A
 

10M 
HEATfR VOLTAGE - {.3 V 
ANODE—TO—ORID No.l VOLTAGE - IO m 27.6 kV 

{ GRID No.3—TO—GRID No.1 VOLTAGE ADJUSTED 
FOR FOCUS. 

GRID Na.2—TO-GRID No.l VOLTAGE (EACH GUNI 
ADJUSTED TO ƷROV IDE SNOT CUTOf F. 

{ ~-ZERO—BIAS gINT 

ik 

100 
Z ~ 6 • 100 

VIDEO SIGNAL VOLTAGE PER GUN V 
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21 VAKP22 

CUTOFF DESIGN CHART 

HEATER VOLTAGE = 6.3 V 
ANODE-TO-CATHODE VOLTAGE=I0 TO P7.5 kV 
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
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Figure 3 
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IMPORTANT: Refer to sheet Safety Precautions For Color Picture 

Tubes at front of this section. 
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21WP4B 
Picture Tube 

MAGNETIC FOCUS 
NO ION-TRAP MAGNET REQUIRED 

70° MAGNETIC DEFLECTION 
ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes  5 pF 
Grid No.1 to all other electrodes  6 pF 

External conductive coating to anode   j750 max pF 
1500 min pF 

Heater Current at 6.3 V  600 t 30 mA 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 
Phosphor   P4—Sulfide Type, Aluminized 

For curves, see front of this section 
Faceplate Filterglass 

Light Transmission (Approx.)   73~ 

MECHANICAL 
Weight (Approx.)   24 ib 
Overall Length   22.438 t 0.375 in 
Neck Length  7.500 t 0. 188 in 
Projected Area of Screen   224 sq in 
External Conductive Coating 
Type   Regular-Band 
Contact area for grounding   Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dimensional-Outlines and Bu16 J165 Z Sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21 
Base Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.65-57 
Basing Designation for BOTTOM VIEW   12N 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Cap -Anode (Grid No.3, 
Screen 
Collector) 

C -External 
Conductive Coating 

MAXIMUM AND MINIMUM RATINGS, 

ANODE 

DESIGN-MAXIMUM VALUES 
Unless otherwise specified, voltage values 

are positive with respect to cathode 

Anode Voltage  20000 max V 
Grid-No.2 Voltage  550 max V 
Grid-No.I Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

~ RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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21WP4B 

Heater Voltage   ~6.9 max V 
X5.7 min V 

Peak Heater-Cathode Voltage 
Heater negative with respect tc cathode: 

Curing equipment warm-up period not 
exceeding 15 seconds  450 max V 
After equipment warm-up period   200 max V 

Heater positive with respect to cathode: 
Combined AC and DC voltage   200 max V 
DC Component   100 max V ~~ 

TYPICAL OPERATING CONDITIONS FOR GRID-DRIVE SERVICE 

Unless otherwise specified, voltage ualaes 

are positive with respect to cathode 

Anode Voltage  16000 V 
Grid-No.2 Voltage  300 V 
Grid-No.l Voltage  -28 to -72 V 
For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No. l-Circuit Resistance 1 5 max Mfl 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

\./ 

~./ 
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Picture Tube 
LOW-VOLTAGE ELECTROSTATIC FOCUS 70o MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to al 1 other el ectrc :~•s  5 pF 
Grid No.1 to al l other electrodes   6 pF 

External conductive coating to anode  
{2000 min pF 

Heater Current at 6.3 V   600 ±30 mA 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
rorcurves, see front oftFls section 

Faceplate  Fi lterglass 
Light Transmisslon ~Approx.)   73~ 

MECHANICAL 

Weight (Approx.)   24 lb 
Overall Length   22.438 ± 0.375 in 
Neck Length  7.500 ± O. I88 in 
Projected Area of Screen   224 sq in 
External Conductive Coating 
Type   Regular-Band 
Contact araa for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions 
Set Picture-Tube Dimensional-Outlines and Bulb J165 Z sh2et5 
at front cf thls section 

Cap  Recessed Smal l Cavity (JEDEC No.JI-21) 
Base Small-Shell Duodecal 6-Pin (JEDEC Group 4, No. B6-63 
Basing Designation for BOTTOM VIEW   12L 

Pin 1-Heater oa 
Pin 2 -Grid No.1 allooe 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 
Cap -Anode (Grid No.3, `'~~`~~_Wcz 

Grid No.5, 
Screen, 
Col lector) H 

C - External Conductive 
Coating 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

lJn less otherwise specified, voltage v¢lues 
are positive with respect to cathode 

Anode Voltage  20000 max V 
Grid-No.4 (Focusing) Voltage 

Positive value   1 100 max V 
Negative value   550 max V 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Grid-No.2 Voltage  550 max V 
Grid-No. l Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   f6.9 max V 
15.7 min V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding i5 seconds  450 max V 

After equipment warm-up period   200 max V 
Heater positive with respect to cathode: 

Combined AC and DC voltage   200 max Y 
DC Component   100 max V 

TYPICAL OPERATING CONDITIONS FOR GRID-DRIVE SERVICE 
Unless otherwise specified, voltage values 

are positive with respect to cathode 

Anode Voltage  16000 V 
Grid-No.4 Voltage -64 to 352 V 
Grid-No.2 Voltage  300 V 
Grid-No. l Voltage -28 to -72 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 
Grid-No. l-Circuit Resistance   1.5 max Mft 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Picture Tube 

RECTANGULAR GLASS TYPE 
LOW-VGLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes . 
Grid No.l to all other electrodes . 

External conductive coating to anode. . 

Heater Current at 6.3 volts  
Electron Gun 

Optical: 
PHOSphor (For Curves, see front of this Section 

Faceplate, Sphervcal 
Light transmission 

Mechanical: 

Weight (Approx  J  24 lbs 
Overall Length  23-1132" ± 3/8" 
Neck Length   7-1/2" t 3/16" 
Projected Area of Screen  248 sq. in. 
External Conductive Coating: 
Type  Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See picture-Tube Dimensional-Outlines and BulhJiryo B/D sheets 
at front of this section 

Cap   Recessed Small Cavity (JEDEC No.Jl-21) 
Base  Small-Shell Duodecal 6-Pin (JEDEC Group 4, No. 

Bs-s3) 
Basing Designation for BOTTOM VIEW  12L 

5 
6 

f 750 n~ax. 
1500 min. 

600 ± 60 

pf 
pf 
pf 
pf 
ma 

Type Requiring 
No Ion-Trap Magnet 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

P4—Sulfide Type, 
Aluminized 

  Filterglass 
(Approx  )  75% 

Gq 
ANODE 

G~ 
MO ®H_K 

Cap -Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

Maximum and Minimum Ratings, Design-Xaximum vainer: 
Unless otherwise sbecified, voltage val-
ues are bositive with resyect to cathode 

ANODE VOLTAGE   20000 max. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.l VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  f6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period  200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise syecified, voltage val—
ues are bositive with respect to cathode 

Anode Voltage   16000 volts 
Grid-No.4 Voltage   -64 to+350 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.l Voltage for 

visual extinction of 
focused raster  -28 to -72 volts 

Maximum Circuit Value: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

for X-radiation shielding considerations, see sheet 
R—RADIATION PRECAUTIONS FOR CATBODB-RAY TUBBS 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.J. 
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Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS 70° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to al l other electrodes 5 pf 
Grid No.l to all other electrodes 6 pf 

External conductive coating to anode. x750 max. pf 
1500 min. pf 

Heater Current at 6.3 volts   600 ± 60 ma 
Electron Gun  Type Requiring 

No Ion-Trap Magnet 

Optical; 

Phosphor (ror curves, see front of this section) . P4—Sulfide Type, 
Aluminized 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  75% 

Mechanical: 

Weight (Approx  )  24 lbs 
Overall Length  23-1/32" ± 3/8" 
Neck Length   7-1/2" ± 3/16" 
Projected Area of Screen  248 sq. in. 
External Conductive Coating: 
Type  Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and BulbJi'7o B/D Sheets 
at front of this section 

Cap   Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-S'~ell Duodecal 5-Pin (JEDEC Group 4, No. 

65-57) 
Basing Designation for BOTTOM VIEW  12N 

ANODE Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Neater 

H H 

Cap -Anode 
(Grid No.3, 
Screen, 
Collector) 

C -External 
~2 Conductive 

Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val-
ues are yositive with resbect to cathode 

ANODE VOLTAGE   20000 max. 
GRID-No.2 VOLTAGE   550 max. 

volts 
volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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21ZP4C 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise sbecified, voltage val—

ues are aositive with respect to cathode 

Anode Voltage   16000 volts 
volts Grid-No.2 Voltage   300 

Grid-No.1 Voltage for 
visual extinction of 
focused raster -28 to-72 volts 

Maximum Circuit Value: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
%RADIATION PRECAUTIONS FOR CATHODE-RAY TU6ES 

at front of this Section 

• 
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22JP22 
Color Picture Tube 

"PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD PURITY AND 
UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT Ri-Lite SCREEN 
(Util izing a New Improved Rare-Earth Red-Emitting Phosphor) 

INTEGRAL FILTERGLASS PROTECTIVE WINDOW 

MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

For Use in Color-TV Receivers 

1 

!~ 

ELECTRICAL 

Electron Guns, Three Red, Blue, Green 
Axes tilted toward tube axis 

Heater, of Each Gun 
Series connected within tube with 
each of the other two heaters 

Current at 6.3 volts°   900 mA 
Focusing Method   Electrostatic 
Focus Lens  Bipotential 
Convergence Method Magnetic 
Deflection Method  Magnetic 
Deflection Angles (Approx.) 

Diagonal   90° 
Horizontal   79° 
Vertical   63° 

Direct Interelectrode Capacitances (Approx.) 
Grid No.l of any gun to all other electrodes. 6 pF 
Grid No.3 to all other electrodes   6.5 PF 
All cathodes to all other electrodes  15 pF 

External conductive coating to anode  2500 max pF 
2000 min pF 

OPTICAL 

Faceplate and Protective Window   Filterglass 
Light transmission at center (Approx  )  41~ 

Surface of Protective Window  Treated to minimize 
specular reflection 

Screen, on Inner Surface of Faceplate 
Type  Aluminized, Tricolor, Phosphor-Dot 
Phosphor (Three separate 
phosphors, collectively)b .P22—New Rare-Earth (Red), 

Sulfide (Blue & Green) Type 
Fluorescence and phosphorescence of 
separate phosphors, respectively  Red, Blue, Green 
Persistence of group phosphorescence Medium Short 
Dot arrangement   Each triangular group consists of 

a red, green, and blue dot 
Spacing between centers of 
adjacent dot trios (Approx.) 0  025 in (0.64 mm) 

Q RADIO CORPORATION OF AMERICA 
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22JP22 

MECHANICAL 

Tube Dimensions 
Overal l length 19  204 ± .g75 in (487.8 ± 9.5 mm) 
Neck length 6  693 ± .188 in (170.0 ± q.g mm) 
Diagonal 21  721 ± .093 in (551.7 ± 2.4 mm) 
Greatest width I.8  976 ± .093 in (482.0 ± 2.4 mm) 
Greatest height 15  236 ± .093 in (387.0 ± 2.4 mm) 

Minimum Screen Dimensions (Projected) 
Diagonal   20.233 in 513.9 mm 
Greatest width  17.446 in 443. 1 mm 
Greatest height   13.640 in 346.5 mm) 
Area 227 sq. in (1465 sq. cm) 

Bulb Funnel Designation JEDEC No.Jl73-I /2 AIA 
Bulb Panel Designation  JEDEC No.FPl73-3/4 62 
Protective Window Designation  JEDEC No.FPl72-I/2 
Bulb Contact Designation 

Pin Position Al ignment 

Operating Position 
Weight (Approx  )
Base  Small-Button Dihept 

Recessed Small Cavity Cap 
(JEDEC No.JI-21) 

Pin No.l2 Aligns Approx. 
with Anode Bulb Contact 

Anode Bulb Contact on Top 
32  5 lb (14.8 kg) 

ar 12-pin (JEDEC No.Bl2-244) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater 
Pin 2 -Cathode of Red Gun 
Pin 3 -Grid No.1 of Red Gun 
Pin 4 -Grid No.2 of Red Gun 
Pin 5 -Grid No.2 of Green Gun 
Pin 6 -Cathode of Green Gun GZ 
Pin 7 -Grid No.1 of Green Gun 
Pin 9 -Grid No.3 
Pin 11 -Cathode of Blue Gun 
Pin 12 -Grid No.1 of Blue Gun 
Pin 13 -Grid No.2 of Blue Gun GIR 
Pin 14 -Heater 

Cap -Anode (Grid No.4, 
Grid No.S, Sr.reen, 
Col lector) 

C - External Conductive 
Co=t ina 

G 

KR 

GIG 

MAXIMUM AND MINIMUM RATINGS. DESIGN-MAX 

G3 

14BE 

GIB 
ANODE 

8 

IMUM VALUES 

Gn less other u~ise specified, slues are for each Run and 

voltage values are positive with respect to cathode 

Anode Voltage  
J27,500 max 
120,000 min 

Typical Anode Current, Long-Term Average. 1000 max 
6000 max Grid-No.3 (Focusing Electrode) Voltage 

Peak Grid-No.2 Voltage, 
Including Video Signal Voltage  

V 
V 

V 

1000 max V 

`~ 
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22JP22 

Grid-No.l Voltage 
Negative bias value   400 max V 
Negative operating cutoff value   200 max V 
Positive bias value   0 max V 
Positive peak value   2 max V 

Heater Voltage (AC or DC) 

Under operating conditionsa   X6.9 max V 
~5.7 min V 

Under standby conditionsb 5  5 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period 
not exceeding 15 seconds   450 max V 

After equipment warm-up period: 
Combined AC and DC value  200 max V 
DC component value  200 max V 

Heater positive with respect to cathode: 
AC component value  200 max V 
DC component value  0 max V 

EQUIPMENT DESIGN RANGES 
Unless otherwise specified, values are for each gun and 

voltage values are positive with respect to cathode 

For anode voltages between 20,000 and 27,500 V 

Grid-No.3 (Focusing Electrode) Voltage  16.8% to 20~ 
of anode volts 

Grid-No.2 and Grid-No.l Voltages See accompanying 
For visual extinction of Cutoff Design Chart 
focused spot 

Maximum Ratio of Grid-No.2 Voltages 1 86 
Highest gun to lowest gun in any 
tube (At grid-No.1 spot cutoff 
voltage of -100 volts) 

Grid-No.3 Current (Total)   -45 to +15 pA 
Grid-No.2 Current   -5 to +5 NA 
To Produce White 9300°K + 27 M. P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311) 
Percentage of total anode 
current suppl ied by each Red Blue Green 
gun (Average)   34 32 34 % 
Ratio °f cathode currents: Min Typ Max 

Red/blue 0  75 1.10 1.50 
Redlgreen 0  65 1.00 1.50 
Blue/green 0  60 0.91 1.30 

Displacements, Measured at Center of Screen 
Raster centering displacement: 

Horizontal ±0  47 in (±11.9 mm) 
Vertical   ±0.45 in (±1 1.4 mm 

Lateral distance between the blue beam 
and the converged red and green beams. ±0.25 in (±6.4 mm) 
Radial convergence displacement 
excluding effects of dynamic 
convergence (Each beam)  ±0.37 in (±9.4 mm) 

Q RADIO CORPORATION OF AMERICA 
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22JP22 

Maximum Required Correction for 
Registerc (Including Effect of 
Earths Magnet Field when 
Using Recommended Components) 
Measured at the center of the 

screen in any direction 0  005 in (0. 13 mm) max 

EXAMPLES OF USE OF DESIGN RANGES 
Unless otherwise specified, voltage values are for 
each gun and are positive with respect to cathode 

Anode Voltage   25,000 V 
Grid-No.3 (Focusing Electrode) Voltage. 4200 to 5000 V 
Grid-No.2 Voltage when circuit 
design util izes grid-No. l voltage 
of -150 volts for visual extinction 
of focused spot  285 to 685 V 

Grid-No.l Voltage far visual 
extinction of focused spot when 
circuit design uti l izes grid-No.2 
voltage of 400 volts   -95 to -190 V 

Heater Voltage 
Under operating conditions°   6.3 V 
Under standby conditions  5.0 V 

LIMITING CIRCUIT VALUES 

High-Voltage Circuits 

Grid-No.3 circuit resistance 7.5 max MZ 

In order to minimize the possibility of damage to the tube 

caused by a momentary internal arc, it is recommended that the 

high-voltage power supply and the grid-No.3 power supply be 

of the limited-energy type, in which the short-circuit current 

does not exceed 20 mA. 

Low-Voltage Circuits 

Effective grid-No.l-to-cathode-
circuit resistance (Each gun) 0  75 max M't 

The low-voltage circuits, including all heater circuits, 

should be analyzed by assuming the color picture tube heater 

is connected directly to the receiver chassis ground. Under 

these conditions the circuits to the elements of all tubes, 

including the color picture tube, operating from the same 

heater winding and all connections of any other circuits to 

the heater winding should each have an impedance such that 

their respective power sources in combination will not supply 

a continuous short circuit current of mo a than 750 mA total 

in the assumed picture tube heater ground connection. The 

leads from all other circuits must be separated from the pic-

ture Lube leads by a minimum distance of 0.25 inch (6.4 mm) 

to prevent energy transfer to the picture cube circuits. Such 

current limitation will help prevent picture tube damage in 

case of momentary cascade arcing. 

DATA 2 RADIO CORPORATION OF AMERICA 
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22JP22 
a For c chode life, ~c i e dad chat the heater supply be 

re gulaced umt 6.3 vol cs. The s
s rr sc ou~Pe 

danc co a y chassis scion 
n the OC biasing cr rc uic for the heater should be between 100 000 ohms 

and 1 megohm. 
b For c e Groub rnosyhor P22—New Rare-6arth (Redl, Sulfide fB lue 
6 Creenl est sfronc of this section. 

c For ^instant on app licacions, a maxim heater voltage of 5.5 volts 
(design-maximum vela ) may be aintai ned on the color pit cure tube when 
the r r n the "off" (standby) position. All ocher voltages 

rurally rapplied rco the tube must be removed during standby operation. 
d He gis ter is defined as the relative position of the beam trios with 

r aspect to the associ eted phosphor-dot trios. 

GENERAL CONSIDERATIONS 
X-Radiation Warning. Because the 22JP22 is designed to 

be operated at anode voltages as high as 27.5 kilovolts (de-
sign-maximum value), shielding of the 22JP22 for X-radiation 
may be needed to protect against possible injury from pro-
longed exposure at close range. 

Orientation. The 22JP22 must be operated with tube axis 
in a horizontal position and with the blue gun uppermost (i.e., 
the anode contact button on top). 

The Def leCting Yoke and tube axes must coincide and the 
yoke must be free to move along the neck for a distance of 
approximately 0.5 inch (13 mm) from its most forward position 
for adjustment purposes. The yoke mount should also provide 
for a small amount of rotational adjustment. 

Contact to the external conductive coating should be made 
by multiple fingers to prevent possible damage to the tube 
from localized overheating due to poor contact. 

Misregister Compensation. Proper operation of the 22JP22 
requires compensation for the effects of extraneous magnetic 
fields, the earth's magnetic field, and other causes which 
may produce misregi star. Compensation for these effects may 
be accomplished by the use of a purifying magnet. 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE JEDEC No.Gl62 

6.250(158.75)DIA. 
5.918 (150.32)DI A. 

2.226 

II 1.656 DIA (42.06) 

 i 
1.750 

(44.45) 

C~ 
3.500 

(8890) 

// 

/i. 
r 

1, /%/////%%%% ~~ 
-~:v~///////b. 

~ "~I 

250 
~ —(6.35) 

.520 
(13.21) 
762 

119.36) 

1.010 
(25.65) 

C~ 

2.673 

I• ~ 5.052 (67 89) 

1.492~~ 1.150 (128.32)R' 
REFLINENCE (37.90) 1.869 (29.21)R' ~ 1L 

DIA. 
(4747) I 

INCHES 
  5 400  ►I 

DIMENSIONS IN (137.16) 
(mm) 92LM-1956 

Reference Line is determined by plane C-C~ when gauge is seated. 
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22JP22 

DIMENSIONAL OUTLINE 

CONTACT 
AREA OF 
EXTEUUR 

CCOAT 
~N

G
I

(NOTE 3) 
~—

(4q)~MI-N.~ 

(3&)MAX. 

JED 
(NO E 2) 

244 ~ 
4,~F~i~AF,f~. 

RADIANTCONVERGING`/F~ ^ ' ~~ o~~ 
(~~) 'OLE PIECES 

VITY CAP 
JEDEC Na JI-21 
TRANSPARENT 
INSULATING 

NOTE 4) 
5000)R

4.38 
(I I1.) R' 

10.0(254.)--~ 
18.728±.093 (475.7±2.4) 

'~ PROTECTIVE WINDOW 
18.976±.093(462.032.4) y

MOLD-MATCH LINE 
14.914±.093378.822.4) 4b61±.NN3 

P WIND~O 
WIVE r(IIBR!4.8) 

(I 26.)R' (48)R' 
BLUE GUN —(127U )R._ 

13.640MIN 
134A)R' 

o 

o 
(346.5) 

57.1 1.2 HEIGHT 
~~~450J i (30J~ 1 

15.236±.0931367.0!24) 
MOLD-MATCH LINE 
4.172±.125 (106.0±3.2 

Fti 7,p~~9J

~~k 

DIMENSIONS INCHES 
(mm) 

Note I: With tube neck inserted through flared end of 
reference-line and neck-funnel-contour gauge and with tube 
seated in gauge, the reference line is determined by the 
intersection on the plane C-C' of the gauge with the glass 
funnel. 

Note 2: Socket for this base should not be rigidly mounted; 

it should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch 

(51-mm) circle concentric with bulb axis. 

Note 3: The drawing shows the size and location of the 

contact area of the external conductive coating. The actual 

area of this coating will be greater than that of the con-

tact area so as to provide the required capacitance. Ex-

ternal conductive coating must be grounded with multiple 

contacts. 

IN 

2.752(70.0) 
.339l. b932 ~~~ 
2118 1.6) 1 170.0±4$ 

1251±188(317.8±4.~~ 
19.204±.375 (4878±9.5) 

92LL-1303R2 

Note 4: To clean this area, wipe only with soft, dry, 

lintless cloth. 

LOCATION OF RADIAL-CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

for type 22JP22 is the same as that shown for type 25XP22 

DATA 3 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



22JP22 

Typical light-Output Characteristic 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE • 25000 VOLTS 
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 9300° K+Z/ M.C.P.D. NHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 9300° K+17 M.P.C.D. WHITE: 
RED GUN 31S 

BLUE GUN 32S 

GREEN GUN : 3<X 

RASTER SIZE: 11.116• X 13.610" (413.1 mm X 316.5 mm) 
• MEASURED MITMIN 1" — DIAMETER AREA CENTERED ON TUBE FACE. 
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22JP22 

Cutoff Design Chart 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE -TO-CATHODE VOLTAGE • 20,000 TO 27,500 VOLTS  
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ra~~~~~~~~~~~nra~~ 
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22JP22 

Typical Drive Characteristics 
Cathode-Drive Service 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE—TO—GRID—No.l VOLTAGE = 20000 TO 27500 VOLTS 
GRID —No. 3—TO—GRID—No.l VOLTAGE ADJUSTED FOR FOCUS. 
GRID—No.2—TO—GRID—No.l VOLTAGE (EACH GUN) ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED GATHODE—
TO—GRID—No.l (EACH GUN) VOLTAGE Ekcl) 

• •ZERO —BIAS POINT 
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22JP22 

Typical Drive Characteristics 
Grid-Drive Service 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE =20000 TO 27500 VOLTS 
GRID-No.3-TO -CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
GRID-No.2-TO-CATHODE VOLTAGE (EACH GUNI ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED GRID-No.I-
TO-CATHODE (EACH GUN) VOLTAGE (Eclk 

• =ZERO -BIAS POINT 

A
N
O
D
E
 
M
I
C
R
O
A
M
P
E
R
E
S
 
P
E
R
 G
U
N
 

o 
g 

0 
o 

g 
O
 

v
 

>
 

T
 

-
_
 

~
.
 

-
 

A
 

P
 

O 
O 
N 

O 
h 

O~O

O} 
h 

ip
p

r 
, 

10 2 ° 6 8 100 2

VIDEO SIGNAL VOLTS FROM SPOT CUTOFF PER GUN 

92CM-12B0~ 

4 

fir ' 

~/ 

`/ 

DATA 5 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



22KP22 

Color Picture Tube 
''~ "PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD PURITY AND 

UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 
ALUMINIZED TRICOLOR PHOSPHOR-DOT "Hi-Lite" SCREEN 

(Uti l izing an Improved Rare-Earth Red-Emitting Phosphor) 
MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

For Use in Color-TV Receivers 

The 22KP22 is the same as the 22JP22 except for the following 
items: 

' 1 

I~ 

OPTICAL 

Faceplate   Fi lterglass 
Light transmission (Approx  )  69q 
Faceplate does not have an integral protective window° 

MECHANICAL 

Tube Dimensions 
Overall length 19  012±.375 in (482.9±9.5mm) 
Weight (Approx  )  26 Ib(12.7 kg) 

a It ie recommended chat the cabinet be provided with a shatter-proof, glass 
cover over the face of the 22KP22 to p ocecc "c from being scr uck acci-
dentally end to protect against possible damage resulting from cube i -
plosionunder some abnormal condition. This safety cover can also provide 
x ra disci on protection when required. 

DIMENSIONAL OUTLINE 

Dimensions shown are only those which are different 
from the corresponding dimensions for the 22JP22 

INCHES 
DIMENSIONS IN (mm) 

I 
19.012 ~'.3~5 

(482.9 ±9.5) 

92 LS —1299R1 
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22KP22 

Typical Light-Output Characteristic 

HEATER VOLTAGE • 6.3 VOLT'S 
ANODE-TO-CATHODE VOLTAGE ° 250D0 VOLTS 
GRID-No. }TO-CATHODE VOLTAGE AOIUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 93000 K+y7 Y.P.C.D. NHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED 8Y EACH GUN 

TO PRODUCE 9300° K+Z7 Y.P.C.O. WHITE: 

RED GUN 31S 
BLUE GUN Sri 
GREEN GUN 3!S 

RASTER SIZE: 17.116' X 13.610' (M3.1 mla X 316.5 mm) 
•MEASURED NITNIN /" —DIAMETER AREA CENTERED ON TUBE FACE. 
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22UP22 
Color Picture Tube 

Perms-Chrome Banded-Type Implosion Protection 
90°  Rectangular HI-CITE Screen 
New Rare-Earth (Red) Phosphor Unity Current Ratios 

ELECTRICAL 
Electron Guna, Three with Axes 

Tilted Toward Tube Axis   Red, Blue, Green 
Heater, of Each Gun Series 
Connected within Tube with 
Each of the Other Two Heaters: 

Current at 6.3 V°  900 mA 

Focusing Method   Electrostatic 
Focus Lens   Bipotential 
Convergence Method   Magnetic 

Deflection Method  Magnetic 
Deflection Angles (Approx.): 
Diagonal   90 deg. 

Horizontal   79 deg. 
Vertical   63 deg. 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l of any gun 

to all other electrodes   6 pF 

Grid No.3 to all other electrodes   6.5 pF 

All cathodes to all other electrodes   15 pF 

External conductive coating 12500 max. pF 
to anode (Approx.)   12000 min, pF 

OPTICAL 
Faceplate   F iltergl as s 

Light transmission at center (Approx.)   42% 

Surface   Polished 

Screen, on Inner Surface of Faceplate: 

Type   Aluminized, Tricolor, Phosphor-Dot 

Phosphor (three separate 
phosphors, collectively)b. . . P22—New Rare-Earth (Red), 

Sulfide (Blue &Green) Type 

Fluorescence and phosphorescence 
of separate phosphors, 
respectively   Red, Blue, Green 

Persistence of group phosphorescence . . . . Medium Short 

Dot Arrangement   Triangular group consisting of 
red dot, blue dot, and green dot 

Spacing between centers of adjacent 
dot trios (Approx.)   0.025 in (0.64 mm) 

~~U LJ 
Electronic 
Components 
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9-68 



22UP22 
MECHANICAL 
Minimum Screen Area (Projected): 227 sq. in (1465 sq. cm) 
Bulb Funnel Designation   JEDEC No.J173-1/2 AlA 
Bulb Panel Designation   JEDEC No.FP173-3/4 
Base   Small-Button Diheptar 12-pin 
Pin Position Alignment   Pin No.12 Aligns Approx. 

with Anode Bulb Contact 
Operating Position   Anode Bulb Contact on Top 
Weight (Approx.)   29 lb (13.3 ke) 

MAXIMUM AND MINIMUM RATINGS, Design- Maximum V°lues 
Unless otherwise specijied, values are jor each gun and 
voltage values are positive with respect to cathode 

Anode Voltage   27,500 max. V 
20,000 min. V 

Total Anode Current, 
Long-Term Average   1000 max. µA 

Grid-No.3 (Focusing Electrode) 
Voltage   6000 max. V 

Peak Grid-No.2 Voltage, 
Including Video Signal Voltage 1000 max. V 

Grid-No.l Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value 200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage (ac or dc): 

Under operating conditions°  6.9 max. V 
5.7 min. V 

Under standby conditions  5.5 max. V 

Peak Heater-Cathode Voltage: 
Heater negative with respect tocathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 

After equipment warm-up period: 
Combined AC and DC value , , , 200 max. V 
DC component value   200 max. V 

Heater positive with respect to 
cathode: 
AC component value   200 max. V 
DC component value   0 max. V 

EQUIPMENT DESIGN RANGES 
Unless otherwise specijied, uaiues are jor each gun and 
voltage values are positive with respect to cathode 
For anode voltages between 20,000 and 27,500 V 
Grid-No.3 (Focusing Electrode) Voltage  16.8% to 20% 

of Anode Voltage, 

~~~ 
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22UP22 

Grid-No.2 and Grid-No.l Voltages for 
Visual Extinction of Focused 
Spot   See CUTOFF DESIGN CHART 

Maximum Ratio of Grid-No.2 Voltages, 
Highest Gun to Lowest Gun in Any 
Tube (At grid-No.l spot cutoff 
voltage of —100 V)   1.86 

Heater Voltage: 
Under operating conditions°   6.3 V 
Under standby conditions°   5.0 V 

Grid-No.3 Current (Total)   -45 to +15 uA 

Grid-No.2 Current   —5 to +5 µA 

To Produce White 9300° K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.311): 

Percentage of total anode 
current supplied by Red Blue Green 
each gun (average)   34 32 34 % 

Ratio of cathode currents: Min. Typ. Max. 
Red/blue   0.75 1.10 1.50 
Red/green  0.65 1.00 1.50 
Blue/green   0.60 0.91 1.30 

Displacements, Measured at Center of Screen: 

Raster centering displacement: 

Horizontal   ± 0.47 in (± 11.9 mm) 

Vertical   ± 0.45 in (± 11.4 mm) 

Lateral distance between the 
blue beam and the converged 
red and green beams   ± 0.25 in (± 6.4 mm) 

Radial convergence displacement 
excluding effects of dynamic 
convergence (each beam)   ± 0.37 in (± 9.4 mm) 

Maximum Required Correction for 
Registerd (Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 
as Measured at the center of the 
Screen in any Direction   0.005 in (0.13 mm) max. 

LIMITING CIRCUIT VALUES: 
High-Voltage Circuits: 

Grid-No.3 circuit resistance 

In order to minimize the possibility of 
caused by a momentary internal arc, 
that the high-voltage power supply and 
supply be of the limited-energy type, 
circuit current does not exceed 20 mA. 

7.5 max. M4 
damage to the tube 
it is recommended 
the grid-No.3 power 
in which the shorG~ 
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22UP22 

Low-Voltage Circuits: 

Effective grid-No.l-to-cathode-
circuit resistance (each gun) 0  75 max. MS2 ti / 

The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube 
heater is connected directly to the receiver chassis ground. 
Under these conditions the circuits to the elements of all 
tubes, including the color picture tube, operating from the 
same heater winding and all connections of any other cir-
cuits to the heater winding should each have an impedance 
such that their respective power sources in combination 
will not supply a continuous short circuit current of more 
than 750 mA total in the assumed picture tube heater 
ground connection. The leads from all other circuits must 
be separated from the picture tube leads by a minimum 
distance of 0.25 inch (6.4 mm) to prevent energy transfer 
to the picture tube circuits. Such current limitation will 
help prevent picture tube damage in case of momentary 
cascade arcing. 

° For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. The series impedance to 
any chassis connection in the DC biasing circuit for the 
heater should be between 100,000 ohms and 1 megohm. 

b For curve, see Group Phosphor-P22-New Rare E~th (Red), 

Sulfide (Blue & Greenl at front of this section. 

° For "instant on" applications, a maximum heater voltage of 
5.5 volts (design-maximum value) may be maintained on the 
color picture tube when the receiver is in the "ofF' (stand-
by)position. All othervoltages normally applied to the tube 
must be removed during standby operation. 

d Register is defined as the relative position of the beam 
trios with respect to the associated phosphor-dot trios. 

X~RADIATION WARNING 
Because the 22UP22 is designed to be operated at 

anode voltages as high as 27.5 kilovolts (design-maxi-
mum value), shielding of the 22UP22 for X-radiation 
may be needed to protect against possible injury from 
prolonged exposure at close range. 
BASE SPECIFICATION —JEDEC No. 14BE 
Pin 1: Heater pin 11: Cathode of Blue Gun 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 

2: Cathode of Red Gun pin 12: 
3: Grid No.l of Red Gun pin 13: 
4: Grid No.2 of Red Gun pin 14: 
5: Grid No.2 of Green Gun Cap;
6: Cathode of Green Gun 
7: Grid No.l of Green Gun C; 
9: Grid No.3 

Grid No.l of Blue Gun 
Grid No.2 of Blue Gun 
Heater 
Anode (Grid No.4, 
Screen, Collector) 
ExtQrnal Conductive 
Coating 

LIUr~]/~ 
Electronic DATA2 

-r7 Components 



22UP22 
BOTTOM VIEW OF BASE 

BLUE GUN 

^^~ 

HORIZONTAL 
~ OF SCREEN 

GREEN GUN 

6.5°~ 50 

PLANE THROUGH 
~ OF PIN No. 2 

AND TUBE AXIS 

RED GUN 9205-i26i6 

LOCATION OF RADIAL-CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

120° 

RADIAL POLE PIECES 

.590 
14.99 R' 

INTERNAL MAGNETIC 
SHIELD 

1

.300 
7.62 

.235 
5.97 

9205-12B35R3 

NOTES FOR DIMENSIONAL OUTLINE 
Note 1: With tube neck inserted through flared end of refer-

ence-line and neck-funnel-contour gauge JEDEC 
No.G162 and with tube seated in gauge, the reference 
line is determined by the intersection of the plane 
C-C' of the gauge with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move 
freely. Bottom circumference of base will fall within 

a 2-inch (51-mml circle concentric with bulb axis. 
Note 3: The drawing shows the size and location of the con-

tact azea of the external conductive coating. The 
actual area of this coating will be greater than that 
of the contact area so as to provide the required 
capacitance. External conductive coating must be 
grounded with multiple contacts. 

Note 4: To clean this area, wipe on>,y with soft, dry, Tintless 
cloth. 

~~U LJ 
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22UP22 

BASE 
JEDEC No. B12-244(NOTE 2) 

CONTACT 
AREA OF 
EXTERNAL 
CONDUCTIVE 
COATING 

( NOTE 3 ) 

f 

414 
MN. 

>~MA 

.250 
6.35  

250 
6.35 

  10.0
254 

  18.256 
MIN. 

463.70 
RIM-BAND OPEMNG 

DIMENSIONAL 

INTERNAL 
RADIAL-CONVERGING 

POLE PIECES 

~  19.118 1 4093  
485.60_ 2.36 

O.D. OF TENSION BAND 

SCREEN WIDTH 
17.446
443.13 MIN. 

SCREEN 
HEIGFIT 

13.640 
346.46MIN 

MAX. 

6.35 
MAX' 

MAX. 

Dimensions in Inches/mm

CAVITY CAP 
EDEC No. JI-21 

TRANSPARENT 
INSULATING 

COATING 
(NOTE 4) 

I IA9 
MAX. 

1 
52.3 

R 49.48 I T.665 
1328 I 194.69 

50.0 R 

III '~ 
1270 I 

15.527 t .100 
394.39±2.54 
0. D. OF 
TENSION 
BAND AND 
CRIMPSEAL 

SCREEN DIAGONAL 
20.233 
513.92 

M N. 

CLEARANCE AREA FOR 
TENSION BAND CLIP 

`~~ 

~~U u 
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22UP22 

... 

OUTLINE 

POINT OF 
TANGENCY 

I 
14.420 
366.27 MIN. 

RIM —BAND 
OPENING 

2.350±.125
59.692 3.18 

3:122 
79.3 

3.980 ~ .125 
101.0913.18 

92LL-2288RI 

TENSION BAND 2B
~ . S 

RIM BAND 29 q 

8.339±.063
211.8 ± 1.80 

12.319±.188  
312.9014.79 

<i'9F,c. 

~/~ TFOF 

~ 4.661 ±.186 
116.3914.76 

6.693±.188 _y ,,, 
170.0014.78 

19.012 ±.375 
482.9029.53 
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22UP22 

CUTOFF DESIGN CHART 

HEATER VOLTAGE = 6.3 V 
ANODE -TO-CATHODE VOLTAGE = 20,000 TO 27,500 V 
GR D-No.3-'O-CATHODE VOLTAGE ADJUSTED FOR FOCUS 
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GRID-No.I-TO -CATHODE VOLTAGE —V 
-200 

92CM-12803RI 
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22W P22 
Color Picture Tube 

Perms-Chrome Banded-Type Implosion Protection 
90°  Rectangular HI-CITE Screen 
New Rare-Earth (Red) Phosphor Unity Current Ratios 

This data sheet is to be used in 
conjunction with data for RCA-22UP22. 

For general data, maximum and minimum ratings, 
equipment design ranges, limiting circuit values, x-
radiation warning, and base specification of the 

,.•~ 22WP22, refer to the 22UP22 except as noted below. 

MECHANICAL 
Tube Dimensions (excluding mounting lugs): 

Diagonal   21.971 ± .093 in (558.06 t 2.36 mm> 

Greatest 
Width   19.118 ± .093 in (485.60 ± 2.36 mm) 

Greatest Height (including tension-
band clip)   15.527 t .100 in (394.39 ± 2.54 mm) 

Weight (ApproxJ 29 16 (13.3 kg) 

DIMENSIONAL OUTLINE 

Dimensions shown are only those which are different 
from the corresponding dimensions for the 22UP22. 
Top View 

I' 1.060 
~~ -_ 26.92 

.560 
14.22 

.f~ 

19.118 3.093 
485.603 2.36 

-- 0.0. OF TENSION BAND 

Mounting Lug Detail 
-- .623 

15.75 

_ .860 
22.(35 R. 

I 
1.250 
31.75 

I I 

L .560 DIA. (NOTE 2) 
14.22 

.670 
17.0 

_~ 

.500 3 .062 
12.70 3 1.57 

U U~JU 1__1 

Electronic 
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22WP22 
DIMENSIONAL OUTLINE (Cont'd) 

Front View 

7.0981.125
180.0413.18 

14 176 
360.07 

19.332 MAX. 
49L03 

17.610 
452.37 

8.352 
212.14 

~1

5.926 I ~ 7.665 
150.52 2 II 

BLUE GUN ~ b  i 
+ I 

i 
I 
I 
I 

11

-------- --- ya  ~ 

Front Side View 

194.69 

15.5271.100 
394.39 t 2.54 

O.D. aF TENSION, 
BAND AND CRIMP 

SEAL 

CLEARANCE AREA 
FOR TENSION BAND CLIP 

21.971 1.093 
0. D.OF TENSION BAND 558.06} 2.36 

9211- 23%R3 

InClles 
Dimensions in mm unless otherwise noted 

Note 1: "Z" is located on the outside surface of the face-
plate, on the screen diagonal at a point .125" beyond the 
minimum screen. This point is used as a reference for the 
mounting lugs. 

Note 2: The tolerance of the mounting lug holes will accom-~ 
modate mounting screws up to 0.375 in (9.5 mm) in diameter 
when positioned on the true hole centers. 

~~U u 
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23AHP4 

Picture Tube 
~"~ RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Neater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 ± 30 ma 
Heater Warm-Up Time (.overage)   11 seconds 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   92° 
Horizontal   80° 
Vertical   65° 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes 6 µµf 
Cathode to all other electrodes 5 µµf 

External conductive coating to ultor. j2500 max. µµf 
11700 min, µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate   Fi lterglass 
Light transmission at center (Approx  )  78% 

.P4—Sulfide Type 
Aluminized 

White 
White 

Medium Short 

PhOSphOr (ror Curves, see front of this Section ). 

Fluorescence 
Phosphorescence  

Persistence  

Mechanical: 

Tube Dimensions: 
Overall length  18" ± 3/8" 
Greatest width  20-1 /2" + 1/16" -1/8" 
Greatest height   16-1/2"± 1/8" 
Diagonal   23-25/64" + 3/32"- 1/8" 
Neck length   5-1 /2" ± 3/16" 
Curvature of faceplate (Radi i): 

Center  50" 
Edge  36-3 /4" 

Screen Dimensions (Minimum): 
Greatest width  19-1 /4" 
Greatest height   15-1 /8" 
Diagonal  22-5/16" 
Projected area  282 sq. in. 

25 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bulb  J187C1 

Weight (Approx  )

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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23AHP4 
Base Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, 66-203) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11 -Cathode 
Pin 12 -Heater 

Cap -Ul for 
(Grid No.3, 
Grid No. 5, 
Collector) 

C -External 
Conductive 
Coating 

GRID-DRIVE' SERVICE 

Unless otherwise specified, voltage valves 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Naximum Values: 

ULTOR VOLTAGE  J22000 max. volts 
111000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   J550 max. volts 
1200 min. volts 

GRID-No.l VOLTAGE: 
Negative-peak value   220 max. volts 
Negative-bias value   154 max. volts 
Positive-bias value   0 max. volts 
Positive-peak value   2 max. volts 

HEATER VOLTAGE  J6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage (Ee5k1 of i8000 volts 
and grid-No.z voltage (Ecgq) of qoo volts 

Grid-No.4 Voltage for focus  0 to 400 volts 
Grid-No.l Voltage for visual 

extinction of focused raster*   -36 to -94 volts 
Field Strength of Adjustable 
Centering Magnets   0 to 11 gausses 

Maxi~uo Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



23AHP4 
CATHODE-DRIVES SERVICE 

Unless otherwise syecified, voltage values 
are bositive with respect to grid No.1 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE j22000 max. volts 
111000 min. volts 

GRID-No.4-TO-GRID-No.1 (FOCUSING)VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE  ,700 max. volts 
,350 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE  550 max. volts 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value   220 max. volts 
Positive-bias value   154 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

HEATER VOLTAGE  j6.9 max. volts 
115.7 min, volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period  200 max. volts 

Heater positive with 
resp@ct to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.1 
voltage (Ec5g1 1 of 18000 volts 

and grid-No.a-to-grid-No.1 
voltage lEc2g1 1 'of goo volts 

Grid-No.4-to-Grid-No.l 
Voltage for focus  0 to 400 volts 

Cathode-to-Grid-No.1 Voltage 
for visual extinction of 
focused raster   36 to 78 volts 

Field Strength of Adjustable 
Centering Magnets   0 to 11 gausses 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  1.5 max. megohms 

~ Grid drive is the operating condition in which the video signal varies 
the gritl-N o.1 potential with respect to cathode. 

~ The gritl-N O.a (or Qrid-N o.N-to-gritl-N o.1) voltage requiretl for optimum 
focus of any intlivitlual tube will have a value anywhere between 0 antl 
u00 volts, is independent oP ultor current and will remain essentially 
constant for values oP ultor (or ultor-to-gritl-N o.l) voltage or grid-
No.2 (or grid-No.2-to-grid-No.i) voltage within design maximum ratings 
shown for these items. 

* See Raster-Cutoff-Range Chart for Gr{d-Dr%ve Serv%ce. 

Distance from Reference Line Por suitable PN centering magnet shou l0 
not exceed 2-1/a'. The specified centering magnet compensates only 
far the effect which mec hanicai tube tolerances may Dave on the location 
of the undef lected focused spot with respect to the center of the tube 

~1 RADIO CORPORATION OF AMERICA 
'~~~' Electron Tube Division Somerville, N. 1. 
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23AHP4 

* See Raster-Cutoff-Range Chart for Cathode-Drive Service. 

face. Maximum field strength of adjustable centering magnet equals: 

n / Ecsp or Ecsgl (volts) 

v  16000 (volts)
  x 30 gausses 

The equi pmenl manufacturer must delerm ine antl supply atltlitional com-
pensation for the effects of the earth's magnetic field and extraneous 
f ieltls due to choice oP circuitry and components. The additional 
compensation should preferably be applietl as part of the magnetic field 
of the deflecting yoke. 

j Cathotle drive is the operating cOntlition in which the vitleo signal 
varies the cathotle potential wi th respect to grid No.l antl the other 
elec trotles. 

OPERATING CONSIDERATIONS 

.0-Ray Warning. When operated at ultor voltages up to 16 
ki lovolts, this picture tube does not produce any harmful 
X-ray radiation. However, because the rating of this tyraa 
permits operation at voltages as high as 22 ki lovolts IDesign-

maximum value 1, shielding of this picture tube for X-ray 
~radiat ion may be needed to protect against possible injury 
from prolonged exposure at close range whenever the operating 
conditions involve voltages in excess of 16 ki lovolts. 

Shatter-Proof Cover Over the Tube Face. Fol lowing con-
ventional picture tube practice, it is recommended that the 
cabinet be provided with a shatterproof, glass cover over the 
face of this picture tube to protect it from being struck 
accidental ly and to protect against possible damage resulting 
from tube implosion under same abnormal condition. This 
safety cover can also provide X-ray protection when required. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



23AHP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
Ef =6.3 VOLTS 
ULTOR VOLTS=11000 TO 22000 
GRID-Ns 4 VOLTS ADJUSTED FOR FOCUS. 
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Cathode-Drive Service 
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9205-10620R1 

Ep=63 VOLTS 
ULTOR—TO—GRID—Nsl VOLTS=11000 TO 22000 
GRID—Ns4—TO—GRID—Nsl VOLTS ADJUSTED FOR FOCUS. 

.ƴ 
ƴ 
ri 
rr 
ƴ 

 .;~ 
 ~- ~~~~.~uur  -~a~~~~~~~our 

~s 

 ~"s/~rrrrrrrrirr rrrrrrrrrrrr 
ƴrƴrrrrrrrrrrr~SRlrrrrrrrrrrrrrr~rrrrrirrrrrƴ 
ƴrrrrrrrr~~~~Å#lrrrrrrrrrrrrrlrr rrrMtrrrrrr 

drwa~iRLf r///ie f / rrrwwwrrirrrwrr nnrƴ-nGwrrrrrƴr~ ~ƴƴr~r>a ƴunmwurruu rrrrrfr"rra~rrrrrrrrr+iiƴrƴƴ =rrrrrrrrrrrr 
ƴrrrrrrrrr r~rrrrrrrrr.errrrrirrr rr'~era~rrrrr 
 _~~~ 
urnsrrral~ ƴrrr rarea 
~~~\ ~~irrr 

~~ 

300 400 500 600 
GRID-Ns2-TO-GRID -Nsl VOLTS 

700 

92CS-10825 

RADIO CORPORATION OF AMERICA 
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23AHP4 

P~'~ 
9~' 

TRANSPARENT 
PROTECTIVE 

COATING 
(OPTIONAL) 

48"R~ 

~ SCREEN WIDTH 19q MIN. 

20 2 + 16 - $„(NOTE 6) 

12" 

_s _-_ _. 

iii
///
/%%~~,~~,/ 

~~_.,ua ~::: ::BO'::;:,:';'a";?!r:r?;i:7::i!:'>~'' 

'~ ~I1wV i 

24" R. 

48'R. --

I T~ I" 
16 16 

SCREEN 
HEIGHT 

15~ 
MIN. 

r 
46_4.

1 
REFERENCE LINE 

(NOTE 2) 

SHORT SMALL-SHELL 
DUODECAL 6PIN BASE 

JEDEC GROUP 4, N>zB6-203 

//\~ ðƷ 2.16" F- 
(NOTE 3) 

~ ---> 3.109" i—

RAD10 CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



23AHP4 

REINFORCING RIBS 
SEE PANEL DETAIL 

1 

,~" 

' 3 B26" 
3' R. 1 
1_.—_~
ULTOR RECESSED SMALL 

I JEDEC NpJClAP21 
I (NOTE I) 

~2" 
4 

7 ~ =4 

92CL-10837RI 

RADIO CORPORATION OF AMERICA 
'~~ Electron Tube Division Harrison, N. 1. 
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MOLD—MATCH LINE 

f SPLICE LINE 

SEAL BULGE 
(NOTE 7) 

DETAIL OF PANEL 

N DTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER—
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS1 
OF t30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END -OF 
REFERENCE—LINE GAUGE JEDEC No.G-1 16 (SHOWN AT FRONT OF 
THIS SECTION( AND WITH TUBE SEATED INGAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 9: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT—
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE WAFER WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ON LY WITH SOFT DRY LINT—
LESS CLOTH. 

NOTE B: MEASURED AT THE MOLD—MATCH LINE. 

NOTE 7: BULGE AT SPLICE—LINE SEAL MAY INCREASE THE IN—
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND 
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN—
SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: AREA BETWEEN MOLD—MATCH LINE AND SEAL BULGE IS 
I/2" MINIMUM. THIS SHOULD BE THE MAXIMUM WIDTH OF TUDE 
SUPPORT BAND. SUPPORTS MUST BE SPACED FROM THE TUBE BY 
THE USE OF CUSHIONING PADS MADE OF ASPHALT—IMPREGNATED 
FELT, OR EQUIVALENT. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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BULB-CONTOUR DIMENSIONS 

LONG-S/DE VIEW 

10.02" 

9.74" 

9.29" 

8.67" 

7.99" 

7.26" 
6.48" 

D 5.63" M 

C 4.72" s 
3.65"—~ 

2.65" ~ 

 a 

REFERENCE LINE'" y,5 •.~ 
C-D LIN-  ~E

i 

JtE~ 
OAp~ 

DipG ~~~3o~d 
o°i 

~ 
~0' 2 a " 

A ~ AZ Io 0. 1h 
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~- i 
758" 

7.89` 7.8" 
8.07" 
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G 

SNORT-S/0. V/EW 

¢
I 11 

2b5" 
3.57" 

4.56 } 
6.31" 5.27' 
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A 
1.79"~ 
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2.28"-~ 

C k--3 03" 
Dk--3.78" 

Y E~-4.53" 
FIB -5.28" 

6.03" 
 6.78" 

G~ g~ 

753  •i 
 6.28  ~I 
9.08" JI 

,/ 
2b 

`~ ,~0

92CL-10822 

NOTE: PLANES A THRU K ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THE C—D LINE. THESE COORDINATES 
DESCRIBE THE BULB EXTERNAL CONTOUR IN PLANES THROUGH THE 
TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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23ARP4 
Picture Tube 

NO ION-TRAP MAGNET REQUIRED 
/"~ LOW-VOLTAGE ELECTROSTATIC FOCUS 1 10° MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes  5 pF 
Grid No.l to al l other electrodes  6 pF 

External conductive coating to anode (2500 max pF 
1700 min pF 

Heater Current at 6.3 V  600 ± 30 mA 
Heater Warm-up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   Pq—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate  Filterglass 
Light transmission (Approx.)   76q 

MECHANICAL 

Weight (Approx.)   25 lb 
Overall Length   14.875 ± 0.28i in 
Neck Length  5. 125 ± 0.125 in 
Projected Area of Screen   282 sq in 
External Conductive Coating 
Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dimensional-Outlines an7 Bu16 J187E Sh9et5 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I (JEDEC No.67-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 

Cap - Anode (Grid No.3. 
Grid No. 5, Screen, 
Col lector) 

C -External Conductive 
Coating BHR 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA 

12-65 



23ARP4 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Unless otherwise specified, voltage values 

are positive with respect to cathode 

Anode Voltage  j22000 max V 
12000 m i n V ~.., 

Grid-No.4 (Focusing) Voltage 
Positive value   1 100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  (550 max V 
X200 min V 

Grid-No. l Voltage 
Negative peak value  220 max V 
Negative bias value  155 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   6.9 max V 
5.7 min V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: ~, 

During equipment warm-up period not 
exceeding 15 seconds  450 max V 
After equipment warm-up period   200 max V 

Heater positive with respect to cathode: 
Combined AC and DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless otherwise sp ecified~vo ltage values 
¢re positive with respect to grid Not 

Anode Voltage  16000 V 
Grid-No.4 Voltage  0 to 400 V 
Grid-No.2 Voltage  400 V 
Cathode Voltage  43 to 78 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 
Grid-No. l Circuit Resistance   1.5 max MS2 

`~ 

~aT,: RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



23ASP4 

Picture Tube 

,~-~ RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

The 2gASPq is the same as the 2gAHPq excebt for the following 

items: 

Mechanical: 

~~ Tube Dimensions: 
Overall length   17" ± 318" 
Neck length  4-1/2" ± 3/16" 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 

3-61 





23BDP4 

Picture Tube 
BI -PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

The zgBOPq is the same as the zgYPq exceyt for the following item: 

Optical: 
Surface of Protective Panel   Treated to reduce 

specular reflection 

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

DATA 
I-63 





23BGP4 
Picture Tube 

LOW-VOLTAGE ELECTROSTATIC FOCUS LOW-GRID-No.2 VOLTAGE 
BI-PANEL TYPE CATHODE-DRIVE TYPE 
NO ION-TRAP MAGNET REQUIRED I 10° MAGNETIC DEFLECTION 

Electrical: 

Clre~t Interelectrode Capacitances: 
Cathode to al l other electrodes 5 of 
Grid No.1 to al l other e~ectrodes. 6 pf 

External conductive coating to anode 2500 max. of 
1700 min. pf 

Heater Current at 6.3 volts  600 + 30 ma 
Heater Warro-up Tlme (Average)  11 seconds 
Electron Gun  Tyne Requiring No Ion-Traol1agnet 

Optical: 

Phosphor   P4—Sulfide Type, Aluminized 
(For Curves, see front of this Section) 

Faceplate and Protective Panel   Fi lterglass 
Light transmission (Aporox.)   40~ 

Mechanical: 

Weight (Aonrox.)   33 lbs 
Overal l Length   15.188" ± .375" 
Neck Length  5.125" ± .125" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Ji87 A sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Small-Button Neoeightar 7-Pin 

Arrangement 1, (JEDEC No. B7-208) 
Basing Designation for BOTTOM VIEW   8HR 

Pin 1-Heater 
Pin 2 -Grid No.l ~,a 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 Gz 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 

Cap - Anode (Grid No.3, 
Grid No. 5, 
Screen, Col lector) 

C- External 
Conductive Coating 

ANODE 

c 
G 

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



23BGP4 

Maximum and Minimum Ratings, Design-Maximum Values: 
Unless otherwise sbeci Pied, voltage values 

are positive with respect to grid No.i 

Anode Voltage  f22000 max. volts 
112000 min. volts 

Grid-No.4 (Focusing) Voltage: 
Positive value   1100 max. volts 
Negative value   550 max. volts 

Grid-No.2 Voltage  f70 max. volts 
140 min. volts 

Cathode Voltage: 
Negative peak value  2 max. volts 
Negative bias value  0 max. volts 
Positive bias value  155 max. volts 
Positive peak value  220 max. volts 

Heater Voltage   J6.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  450 max, volts - 
After equipment warm-up period 200 max. volts 

Heater positive with respect to cathode 
Combined AC and DC voltage   200 max. volts 
DC component   100 max. volts 

Typical Operating CoF,•ditions far Cathode-Drive Service: 
Unless otherwise sbecified, voltage values 

are yositive with respect to grid No.i 

Anode Voltage  16000 max. volts 
Grid-No.4 Voltage  0 to 400 volts 
Grid-No.2 Voltage  50 volts 
Cathode Voltage for visual extinction of 
focused raster  32 to 50 volts 

Maximum Circuit Value: 
Grid-No.l-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES at 

front of this section 

\„s' 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



23BJP4 
Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  600 ± 30 ma 
Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes. 6 µµf 
Cathode to all other electrodes. 5 µµf 

External conductive coating to ultor 
f2500 max. µµf 
11700 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate Filterglass 
Light transmission (Approx.)   78% 

Phosphor (For curves, see trout of tnis section) .P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx.)   25 lbs 
Overall Length   18-1/8" t 3/8' 
Neck Length  5-5/8" t 3/16" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 
Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb JiBry C/F sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No. 86-203) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

ULTORG4 ~~ 
G3Gg 
CL 

Gi 
H 

K 

cz

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

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

DATA 
3-62 



23BJP4 
Maximum and Minimum Ratings, Design-Xaximum Values: 

ULTOR-TO-GRID-No.l VOLTAGE 
j25000 max. volts 
111000 min. volts 

GRID-No.4-TORRID-No.l (FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  450 max. volts 

GRID-No.2 TORRID-No.l VOLTAGE ~ 225 max. volts 
40 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE  70 max. volts 
CATHODE-TO-ARID-No.l VOLTAGE: 

Positive peak value   220 max. volts 
Positive bias value   154 max. volts 
Negative bias value   0 max. volts 
Negative peak value   2 max. volts 

HEATER VOLTAGE f 6.9 max. volts 
l 5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warrr~up period 

not exceeding 15 seconds  450 max. volts 
After equipment warn~up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor—to—grid No.i voltage of 20000 volts 
and grid—No.2—to—grid—No.i voltage of go volts 

Grid-No.4-to-Grid-No.1 Voltage for focus. 0 to 400 volts 
Cathode-to-Grid-No.l Voltage for visual 
extinction of focused raster  36 to 54 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
%-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

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



23BKP4 
Picture Tube 

BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 t 30 ma 
Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 6 µµf 
Cathode to all other electrodes 5 µµf 

External conductive coating to ultor. 
!2500 max. µµf 
11700 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel   Filterglass 
Light transmission (Approx  )  40% 

PhOSphor (For Curves, see front of this section) . P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating. Position  Any 
Weight (Approx  )  35 lbs 
Overall Length  18-7/16" t 7/16" 
Neck Length   5-5/8" t 3/16" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 
Type Regular Band 
Contact area for grounding  Near Reference Line 

Eor Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bvlb JiBry D/G Sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.66-203) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1-Heater 
Pin 2 -Grid No.l 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11 -.Cathode 
Pin 12-Heater 

Cap-U1for 
(Grid No.3 
Grid No. 5, 
Collector) 

C -External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 
5-62 



23BKP4 
Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR-TO-GRID-No.l VOLTAGE  
J25000 max. volts 
115000 min. volts 

GRID-No.4-TO-GRID-No.l (FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE  J225 max. volts 
l 40 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE  70 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive peak value   220 max. volts 
Positive bias value   154 max. volts 
Negative bias value   0 max. volts 
Negative peak value   2 max. volts 

HEATER VOLTAGE  
6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: l , 
Heater negative with 

V respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
resoect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor-to-grid-No.i voltage o} 20000 voCts 
and grid-No.2-to-grid-No.i voltage o} 5o volts 

Grid-No.4-to-Grid-No.l Voltage for focus. 0 to 400 volts 
Cathode-to-Grid-No.l Voltage for 

visual extinction of focused raster 36 to 54 volts 

Maximum Circuit Values: 

Grid-No.l~ircuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
R-RADIATION PRECAUTIONS FOR CATNODB-RAY TUBES 

at front of this section 

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



23BQP4 
Picture Tube 

BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS I 10° MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  450 t 5% ma 
Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 6 µµf 
Cathode to al l other electrodes. 5 µµf 

External conductive coating to ultor ~ 2500 max. µµf 
2000 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel  Filterglass 
Light transmission (Approx.)   40% 

Phosphor (For Curves, see front of this Section) .P4—Sulfide Type, 
Aluminized 

Mechanical: 
Operating Position  Any 
Weight (Approx.)   32-1/2 lbs 
Overall Length   15-3/16" t 3/8" 
Neck Length  5-1/8" t 1/8" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 
Type   Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb~JiBy'A sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.67-208) 
Basing Designation for BOTTOM VIEW  8HR 

G3 I 
GS FULTOR 

Pin 1 -Heater Ga a ~ c Cap-Ultor 
Pin 2 -Grid No.l ♦ (Grid No.3, 
Pin 3 -Grid No.2 © 0 Grid No.5, 
Pin 4 -Grid No.4 Collector) 
Pin 6 -Grid No.l C -External 
Pin 7 -Cathode © Q K Conductive 
Pin 8 -Heater ~ _-_ Coating 

GZ 

G 

Gi 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE  23000 max. volts 
12000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value   1100 max. volts 
Negative value   550 max. volts 

GRID-No.2 VOLTAGE  550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value  220 max. volts 
Negative bias value  154 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period 200 max. volts 

Heater positive with 
respect to cathode   200 max. volts 

Typical Operating Conditions: 

With ultor voltage of i6000 volts 
and grid—No.z voltage o} goo volts 

Grid-N o.4 Voltage for focus  0 to 400 volts 
Grid-No.l Voltage for visual 

extinction of focused raster   -35 to -72 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X—RADIATION PRECAUTIONS FOR CATNODB-RAY TUBES 

at front of this section 

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



23BTP4 
Picture Tube 

BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

The zgBTPq is the same as the zgYPq excebt for the following item: 

Maximum and Minimum Ratings, Design-Maximum Values: 

Anode (Ultor) Voltage   f25000 max. 
115000 min. 

volts 
volts 

23CBP4 

Picture Tube 
BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS I 10° MAGNETIC DEFLECTION 

The zgCBPq is the same as the 2gBQPq exceyt Jorthe Jollowingitem: 

Optical: 

Surface of Protective Panel Treated to reduce 
specular reflection 

23CGP4 

~~ 

CONTROLLED HEATER 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

The zgCGPq is the same as the zgAHPq 

Electrical: 

Heater Current at 6.3 volts 

Picture Tube 
WARM-UP TIME 

ALUMINIZED SCREEN 
92° MAGNETIC DEFLECTION 

exceytJorthe Jollowingitem: 

450 t 20 ma 

RADIO CORPORATION OF AMERICA r 
~' Electronic Components and Devices Harrison, N. 1. 
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23CP4 

Picture Tube 

BI -PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

DATA 
General: 

'1 Heater, for Unipotential Cathode: 
Voltage (AC or DC)  
Current at 6.3 volts 
Warm-up time (Average) 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 6 µµf 
Cathode to all other electrodes 5 µµf 

External conductive coating to ultor. J2500 max. µµf 
12000 min. µµf 

Faceplate and Protective Panel   Filterglass 
Total light transmission (Approx  )  40% 

Phosphor (For Curves, see front oftnis section). P4 Sulfide Type 
Aluminized 

  White 
White 

 Medium Short 
Electrostatic 

Magnetic 

Fluorescence 
Phosphorescence 

Persistence 
Focusing Method 
Deflection Method  
Deflection Angles (Approx.) : 

Diagonal  110°
Horizontal 
Vertical 

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  15-3/is" t 3/8" 
Greatest width  21-5/16" + 1/8" - i/16" 
Greatest height   17-5/16" + i/8" - 1/16" 
Diagonal  24-45/64" + 3/32" - 1/16" 
Neck length   5-1/8" t 1/8" 
Radius of curvature of protective panel (External surface) : 

6.3 t 10% volts 
0.6 t 5% amp 
11 sec 

990 

  82°

Radius at center 

In plane of diago-
nal deflection 

In plane of hori-
zontal deflection . 

In plane of verti-
cal deflection 

50-1/4" 

50-1/4" 

45-1/2" 
Radius of curvature of faceplate ( Internal 

Radius at center 
In plane of diago-

nal deflection  39-1/2" 
In plane of hori-

zontal deflection 39-3/4" 

Radius at edge 

See Dimen—
sional Outline 

35-1/4" 

35" 
surface): 

Radius at edge 

31-1 /2" 

26-1/2" 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA I 
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23CP4 
Radius at center Radius at edge 

In plane of verti-
cal deflection  36-3/4" 

Screen Dimensions .(Minimum): 
Greatest width 19-5/16" 
Greatest height   15-1/4"-

22-5/16" 
Projected area  282 sq. in. 

Weight (Approx  )  33 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bulb  J187 Fitted with Protective Panel FP198 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW  SHR 

Diagonal 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Neater 

18-1/2" 

Cap-Ulfor 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

GRID-DRIVE SERVICE 

Unless otherwise s¢ecified, voltage values 
are flositive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE  

GRID-No.4 (FOCUSING) VOLTAGE: 

f20000 max. 
112000 min. 

volts 
volts 

Positive value 1000 max. volts 
Negative value 500 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 
GRID-No.1 VOLTAGE: 

Negative-peak value  200 max. volts 
Negative-bias value  140 max. volts 
Positive-bias value  0 max. vol-ts 
Positive-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds 410 max. volts 

After equipment warn~up period. 180 max. volts 
Heater positive with respect to cathode 180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (Ec¢k1 between i2000~ and z0000 volts 
and grid—No.2 voltage (6~cZk) between zoo and goo volts 

Grid-No.4 Voltage for 
focus*  0 to 400 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Grid-No.l Voltage (Eclk) 
for visual extinction of 
focused raster  See Raster-Cutoff-Range Chart 

for Grid-Drive Service 
Grid-No.1 Video Drive 

from Raster Cutoff 
(Black level): 
White-level value 
(Peak positive)  

Grid-No.4 Current 
Grid-No.2 Current 
Field Strength of Adjust-

able Centering Magnets . 

Examples of Use of Design Ranges; 

Same value as determined for 
Ec lk except video drive is a 

positive voltage 
-25 to +25 µa 
-15 to +15 µa 

0 to 8 gausses 

With ultor voltage of i8000 volts 
and grid-No.z voltage of qoo volts 

Grid-No.4 Voltage for 
focus*   0 to 400 volts 

Grid-No.l Voltage for 
visual extinction of 
focused raster   -44 to -94 volts 

.Grid-No.l Video Drive 
from Raster Cutoff 
(Black level): 
White-level value  44 to 94 volts 

Maximum Circuit Yalues: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 

CATHODE-DRIVE SERVICE 
Unless otherwise specified, voltage values 
are positive with respect to grid No.i 

Maximum and Minimum Ratings, Design-Center 4alues: 

ULTOR-TO-GRID-No.1 VOLTAGE  j20000~ max. 
112000 min. 

volts 
volts 

GRID-No.4-TO-GRID-No.l (FOCUSING) 
VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2-TO-GRIC-No.l VOLTAGE  640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE  500 max. volts 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value 200 max. volts 
Positive-bias value 140 max. volts 
Negative-bias value 0 max. volts 
Negative-peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  410 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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After equipment warm-up period  180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage f8cgg il between 12000 
and 20000 volts and grid-No.2-to-grid-No.1 voltage 18c2gi1 

between 2a5 and 6qo volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus*  0 to 400 volts 

Cathode-to-Grid-No.l Volt-
age (Ekgl) for visual ex-
tinction of focused 
raster  See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)  Same value as determined for 

Ekg i except video drive is a 
negative voltage 

Grid-No.4 Current   -25 to +25 µa 

Grid-No.2 Current   -15 to +15 µa 

Field Strength of Adjustable 
Centering Magnets   0 to 8 gausses 

Examples of Use of Design Ranges: 

With altar-to-grid-
No.1 voltage of 18000 volts 

and grid-No.a-to-grid-
No.1 voltage of qoo volts 

Grid-No.4-to-Grid-No.l Voltage 
for focus*  0 to 400 volts 

Cathode-torrid-No.1 Voltage 
for visual extinction of 
focused raster  42 to 78 volts 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff `, 
(Black level): 

White-level value   -42 to -78 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

~ Grid tlrive is the operating condition in which the vitleo signal varies 
the grid—No.1 potential with respect to cat hotle. 

~ This value is 8 working design—Center minimum. The equivalent absolute 
ƴi ninux ultor (or ultor—to—gqrid—No. 1) voltage is,11 000 volts below 
which the sery iceaDil sty of fhe 29CPu will be impaired. The equipment 
tl esigner has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply—voltage variation and equipment variation the aDsol ate minimum 
allot (or alto r—t o-g rid—No. i) voltage is never less than IS, ooO volts. 

* The grid—No.N (or gritl—No. N—to—grid—Mo. 1) voltage required for optimum 
focus of any individual tube may have a value anywhere Det wean 0 and 
u00 volt; is independent of allot current; and will remain essentially 
constant for values of allot (or ultc r—t o-g rid—No. i) voltage, or grid—
No.2 (or grid—No. 2—to—grid—Xo. 1) voltage, within design ranges sno wn 
for these items. 

~/ 

~/ 

ǅ/ 
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Distance from 8efsrenee Line for suitable PM centering magnet should 
not exceed 2-1Ja'. Excluding extraneous fields, the center of the 
u ndeflected Focused spot will fall within a circie having a 3/9—inch 
radius concentric with the center of the tune face. IS is to De noted 
that the ea rth~s magnetic field can cause as much as 1/2—inch deflection 
of the spot from the center of the tube Pace. 

Cathode drive is the operating condition in which the video signal varies 
the cat hode potential with respect to grid No.n and the other electrodes. 

For d—ray shielding considerations, see sheet 

d—RAY PRBCAUTIORS FOR CATBODfi—RAY TUBES 
at front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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DETA/L OF MOUNT/NG LUG 

b'30= '~ F—

PROTECTIVE PANEL 

I 

(NOTE 7) 
I/B ~R: 

1~4' I 

~/
MOUNTING) 

LUG 

BULB 
(NOTE 6) 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUDE AXIS AND ULTOR 

TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS( OF t 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE—LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 

THIS SECTION! AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DET ERMINED BY THE INTERSECTION OF THE PLANE CC' OF 
THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLE XI BLE LEADS AND BE ALLOWED TO MOVE 
FREELY. ~ THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS OF THE BASE PINS. BOTTOM CIRCUMFERENCE OF 
BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 

AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST DE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY TINT—

LESS CLOTH. 

NOTE 8: REFERENCE POINTS A, B, AND C ARE PROVIDED FOR USE 
IN DESIGN OF A MASK CONTOURED FOR CLOSE FIT TO THE 
PROTECTIVE PANEL. 

NOTE 7: THE CENTER OF THE PROTECTIVE PANEL MAY BE ECCENTRIC 
WITH RESPECT TO THE AXISOF THE TUBE ENVELOPE. ASSOCIATED 
SHIFT OF THE PROTECTIVE PANEL ALONG ITS MINOR AND/OR MAJOR 
AXIS WILL NOT EXCEED I/J6". 

N OTE~Bt KEEP THIS CIRCUMFERENTIAL AREA FREE OF MOUNTING 
HARDWARE. 

NOTE 9: ADEQUATE TUBE SUPPORT IS OBTAINED BY CLAMPING TO 
THE MOUNTING LUGS PROVIDED AT EACH CORNER OF THE PROTECTIVE 
PANEL. TUDE MOUNTING AND YOKE SUPPORT CLAMPS MUST BE SPACED 
FROM THE TUBE BY USE OF CUSHIONING PADS MADE OF MATERIAL 
-SUCH AS.ASPHALT—IMPREGNATED FELT, OR EQUIVALENT. 

RADIO CORPORATfON OF AMERICA 
Election Tube Division Harrison, N. J. 



23CP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
Ef=6.3 VOLTS 
ULTOR VOLTS = 12000 TO 20000 
GRID—N~4 VOWS ADJUSTED FOR FOCUS. 
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Cathode-Drive Service 
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92C5-10312 

Ef=6.3 VOLTS 
ULTOR-TO-GRID-N~IVOLTS=12000 TO 20000 
GRID—N~4-TO-GRID-Nel VOLTS ADJUSTED FOR FOCUS. 
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AVERAGE DRIVE CHARACTERISTICS 
CATHODE —DRIVE SERVICE 

EF=6.3 VOLTS 
UITOR—TO—GRID—N41 VOLTS=16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N4 1 TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 18 ~~x 131/2 ~~ 

I l l l l l l l l l l l l l l l l l 

GRID—DRIVE SERVICE 
Ef = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID N' I BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF: 

RASTER FOCUSED 
A7 AVERAGE BRIGHTNESS. 

RASTER SIZE = IB~~z 131/2 ~~ 
I I I I I I I I I I I I I I 1 1 1 1 1 

I.C.I. COORDINATES OF SCREEN= X=0.287 Y=0.315  

I I I I I I I I I I I I I I I I I 

---CATHODE DRIVE  
GRID DRIVE 
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AVERAGE DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE 

Ef= 6.3 VOLTS 
ULTOR-TO-GRID-N41 

VOLTS=12000 TO 20000 

CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N'I TO GIVE 
FOCUSED RASTER CUTOFF. 

GRID-DRIVE SERVICE 
E f = 6.3 VOLTS 
ULTOR VOLTS=12000 TO 20000 
GRID N~ I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

--CATHODE DRIVE 
-GRID DRIVE 
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23CQP4 
Picture Tube 

LOW-VOLTAGE ELECTROSTATIC FOCUS 
NO ION-TRAP MAGNET REQUIRED 1 14° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes   5 pf 
Grid No.1 to all other electrodes 6 pf 
External conductive coating to anode. 

• 1700 min. pf 
Heater Current at 6.3 volts   450 t 20 ma 
Heater Warm-Up Time (Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor P4—Sulfide Type, Aluminized 
(For Curves, see front of this Section) 
Faceplate and Protective Window   Filterglass 

Light transmission (Approx  )  78% 

Mechanical: 

Weight (Approx  )  24 lbs 
Overall Length  13  781" t .281" 
Neck Length  4  375" t .125" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 
Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J187B Sheets 
at front of this section. 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base  Small-Button Neoeightar 7-Pin 

Arrangement 1, (JEDEC No. B7-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 —Grid No.2 
Pin 4 —Grid No.4 
Pin 6 —Grid No.1 
Pin 7 —Cathode 
Pin 8 -Heater 

Cap -Anode 
(Grid No.3, Grid No. S, 
Screen, Col lector) 

C —External Conductive Coating 

ANODE 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Anode Voltage  

Grid-Nc.4 (Focusing) Voltage: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

Grid-No.2 Vcltage   J550 max. volts 
20G min. volts 

Grid-No.1 Voltage: 
Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

Fleater Voltage  ~6.9 max. volts 
5.7 min. volts 

Peak Heater-Cathode Voltage: 
Neater negative veith respect to cathode: 

Durinq equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment warn.-uo period  200 max. volts 
Heater positive with respect to cathode: 

Combined AC and DC voltage  200 max. volts 
DC comoonent  100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.1 

Anode Voltage   14000 volts 
Grid-No.4 Voltge   0 to 400 volts 
Grid-No.2 Voltage   400 volts 
Cathode Voltage fer visual extinction 
of focused raster   36 to 78 volts 

Maximum and Minimum Ratings, Design-Maximum Va iaes: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

23500 max. 
11000 min. 

volts 
volts 

Maximum Circuit Value: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES at 

front of this section 

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

~, RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 94° MAGNETIC DEFLECTION 

Low-Grid-No.2-Voltage Type 
for Cathode-Drive Operation 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 pf 
Grid No.l to all other electrodes  6 pf 

External conductive coating to anode (2500 max. pf 
'111700 min. pf 

Heater Current at 6.3 volts  600 + 30 ma 
Heater Warrr~Up Time (Average)   11 seconds 
Electron Gun   Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (ror Curves, see front of this Section) P4--Sulfide Type, 
Aluminized 

Faceplate   Filterglass 
Light transmission (Approx  )  78% 

Mechanical: 

Weight (Approx  )  27 lbs 
Overall Length  17-5/64" + 5/16" 
Neck Length   5' + 1/8" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 
Type  Regular-Band 
Contact area for grounding Near Reference Line 

For Additional Information on Coatings, Dimensions, and Deflec-
tion Angles: 
See Picture-Tube Dimensional-Outlines and Bulb JzBq di 
sheets at the front of this section. 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base.  Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No. 87-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1-Heater 
Pin 2 -Grid No.l 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 

Cap - Anode 
(Grid No.3, 
Grid No. 5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

~'Ʒ RADIO CORPORATION OF AMERICA 
'~ Electronic Components and Devices Harrison, N. 1. 
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M9XImUm and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.> 

ANODE VOLTAGE   23000 max. volts 
10000 min. volts 

GRID-No.4 VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   70 max. volts 
40 min. volts 

CATHODE VOLTAGE: 
Negative peak value   2 max. volts 
Negative bias value   0 max. volts 
Positive bias value   100 max. volts 
Positive peak value   150 max. volts 

HEATER VOLTAGE  6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  450 max. volts 

After equipment warm-up period. 200 max. volts 
Heater positive with respect to cathode: 

Combined AC & DC voltage  200 max, volts 
DC Component  100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 
Unless otherwise specified, voltage values 
are positive with resbect to grid No.1 

Anode Voltage   18000 volts 
Grid-No.4 Voltages  100 volts 
Grid-No.2 Voltage   50 volts 
Cathode Voltage for visual 

extinction of focused raster  35 to 55 volts 
Field Strength of required 

adjustable Centering_Magnet   0 to 12 gausses 

Maximum Circuit Value: 
Grid-No.1 Circuit Resistance. .-. 1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
R—RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

a The grid—N o.4 voltage required for optimum focus of any individual tube 
will have a value anywhere between —100 and +300 volts. 

V 

RADIO CORPORATION OF AMERICA 
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23DBP4 
Picture Tube 

LOW-VOLTAGE ELECTROSTATIC FOCUS 
NO ION-TRAP MAGNET REQUIRED ALUMINIZED SCREEN 
RECTANGULAR GLASS TYPE I 10° MAGNETIC DEFLECTION 

Low-Grid-No.2-Voltage-for Cathode-Drive Operation 

Electrical: 

+~ 

ANODE 

Direct Interelecirode Capacitances: 
Cathode to all other electrodes. 5 pf 
Grid No.1 to all other electrodes. 6 pf 

External conductive coating to anode. !2500 max. pf 
12000 min. pf 

Heater Current at 6.3 volts  600 ± 30 ma 
Heater Warn~l)p Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of tnis Section) .P4—Sulfide Type, 
Aluminized 

Faceplate Filterglass 
Light transmission (Approx.)   75% 

Mechanical: 

Weight (Approx.)   25 ibs 
Overall length   14.875" ± .281" 
Neck length  5.125" ± .125" 
Projected Area of Screen   282 sq.in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlinas and Butb JiBq E 
at front on this section 

Cap  Recessed Smal l Cavity (JEDEC No.J1-21) 
Rase   Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.P7-208) or (JEDEC No. B7-237) 
Basing Designation for BOTTOM VIEW   8HR 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 ~a 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 cz~/l~~5l~aoi 
Pin 7 -Cathode 
Pin 8 -Heater 
Cap -Anode (Grid No.3, 

Grid No.5, Screen, 
Collector) 

C -External Conductive 
Coating 

RADIO CORPORATION OF AMERICA DATA 
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Maximum and Minimum Ratings, Design—Naximum ti-aloes: 

Unless otherwise specified, voltage values 
are positive with respect to Grid No.i 

(22000 max. 
115000 min. 

Anode Voltage 

Grid-No.4 (Focusing) Voltage: 
Positive value   1250 max. volts 
Negative value   400 max. volts 

Grid-No.2 Voltage  250 max. volts 

Grid-No.2 to Cathode Voltage   1100 max. volts 
l 40 min. volts 

Cathode Voltage: 
Positive peak value  220 max. volts 
Positive bias value  155 max. volts 
Negative bias value  0 max. volts 
Negative peak value  2 max. volts 

Heater Voltage   6.9 max. volts 
5.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds   450 max. volts 

After equipment warm-up period 300 max. volts 
Heater positive with respect to cathode 200 max. volts 

volts 
volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to Rrid No.i 

Anode Voltage  18000 volts 
Grid-No.4 Voltage  250 volts 
Grid-No.2 Voltage  50 volts 
Cathode Voltage for 

visual extinction of 
focused raster   34 to 52 volts 

Maximum Circuit Value: 
Grid-No.1 Circuit Resistance   1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X—RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front. on this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
PAN-O-PLY — INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands around Periphery of Tube 
Panel—No Separate Safety-Glass or Inteq ral Protective Window Required) 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to al l other electrodes. 5 pf 
Grid No.l to all other electrodes. 6 pf 
External conductive coating to anodes 2500 max. pf 

{i700 min. pf 
Heater Current at 6.3 volts  450 ±20 ma 
Heater Warrr~Up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curves, see front of this section) .P4--Sulfide Type, 
Aluminized 

Faceplate  Fi lterglass 
Light transmission at center (Approx.)   42~ 

Mechanical: 

Weight (Approx.)   29 lbs 
Overall Length   18.000" ± .375" 
Neck Length  5.500" ± .188" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding  Ne?r Reference Line 

For Additional Information on Coatings, Dimensions, and Deflec-
tion Angles: 
See Picture-Tube Dimensional-Outlines and Bulb Ji8'7 J 
sheets at the front of this section. 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Rase  Short Small-Shell Duodecal 6-Pin, 

(JEDEC Group 4, No. B6-203) 
Basing Designation for BOTTOM VIEW   12L 

G4 
Pin 1 —Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

ANODE 

Gi 

GZ 

Cap - Anode, 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

~,+ RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are gositive with re sgect to cathode 

Anode Voltage 

Grid-No.4 Voltage: 
Positive value   1100 max. volts 
Negative value   550 max. volts 

Grid-No.2 Voltage  J550 max. volts 
1200 min. volts 

Grid-No.1 Voltage: 
Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

Heater Voltage   J6.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds   450 max. volts 

After equipment warrr~up period 300 max. volts 
Heater positive with respect to cathode: 

Combined AC & DC voltage   200 max. volts 
DC Component   100 max. volts 

f25000 max. 
111000 min. 

volts 
volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are gositive with respect to grid No.i 

Anode Voltage  20000 volts 
Grid-No.4 Voltageb   200 volts 
Grid-No.2 Voltage  400 volts 
Cathode Voltage for visual 
extinction of focused raster   36 to 78 volts 

Field Strength of required 
adjustable Centering Magnet  0 to 12 gauss 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance   ,1.5 max. megohms 

a Includes implosion protection hardware. 
h The grid—No.0 voltage required for optimum foc us of any individual tube 

will have a value anywhere between 0 and +q00 volts with the combined 
grid—No.i voltage and video—signal voltage adjusted to give an anode 
current of T00 microamperes on a 13-1 /2—inch by 18—inch pattern from an 
RCA-2F21 monosc ope, or equivalent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front on this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tu~ae 
PAN-O-PLY — INTEGRAL IMPLOSION PROTECTION 

(Provided ley Fo rmed Rim and Welded Tension Bands around Periphery of Tube 
Panel—No SeDa rate Safety-Glass or Integral Protective Window Required) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Low-Grid-No.2-Voltage—for Cathode-Drive Operation 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. 5 pf 
Grid No,l to all other electrodes. 6 pf 

External conductive coating to anodes 2500 max. pf 
1700 min. pf 

Heater Current at 6.3 volts  600 t30 ma 
Heater Warm-up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For turves, see front of this section) .P4-Sulfide Type, 
Aluminized 

Faceplate   Filterglass 
Light transmission at center (Approx  )  42~ 

Mechanical: 

Vdeight (Approx  )  29 lbs 
Overall Length  18  125" ± .375" 
Neck Length  5  625" t .125" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 
Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings, Dimensions,and Deflec-
tion Angles: 
See Picture-Tube Dimensional-Outlines and Bulb JiBry J 
sheets at the front of this section. 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base  Short Small-Shell Duodecal 6-Pin, 

(JEDEC Group 4, No. 66-203) 
Basing Designation for BOTTOM VIEW  12L 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Gq 

ANODE 

GI 
H 

Gp 

Cap -Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Anode Voltage 

Maximum and Minimum Ratings, Destgn-Maximum Values: 

Unless ofhe rwise sgecified, voltage values 
are positive with respect to grid No.z 

25000 max. 
11000 min. 

volts 
volts 

Grid-No.4 Voltage: 
Positive value   1250 max. volts 
Piegative vai l:e   400 max. volts 

Grid-No.2 Voltage  i0 max. volts 
40 min, volts 

Cathode Vcitaae: 
Negative peak value  2 r~x. volts 
Negative bias value  0 max. volts 
Positive bias value  100 max. volts 
Positive peak value  150 max. volts 

Heater '€oltage   ~6.9 max. volts 
5.7 min. volts 

Peak Heater-Cathode Voltage: 
Neater negative with resnect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max, volts 

After equ pment r;arr~up period 300 Tax. volts 
Heater positive with respect to cathode: 
Combined AC & DC voltage   200 max. volts. 
DC Cornpon~--~!   100 max, volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise sgecified, voltage values 
are positive with respect to grid d''o.z 

Anode Voltage  20000 volts 
Grid-No.4 Voltage b   2u0 volts 
Grid-No.2 Voltaoe  50 volts 
Cathode Voltage for visual 
extinction of focused raster   3F to 5~ volts 

Field Strength of required 
adjustable Centering `.'agnet  0 to 12 gauss 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance   1.5 max. megohms 

a Includes im losion 
b 

p protection hardware. 

7ne grid—No.0 voltage required for optimum foc us of any individual tube 
will Gave a value any wn ere Det weep 0 and +u00 volts with the combined 
grid—No.1 voltage anG video—signal oltage adjusted to give an anode 
current of 200 microamperes on a13-1/2—inch by 18—inr.n pattern from an 
FCA-2F21 monoscope, or equivalent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTION'S FOR CATHODE-RAY TUBES 

at front of this Section 

V 

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

BI -PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-YOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE -DRIVE TYPE 

With Neater  Naving Controlled Warm-Up Time 

DATA 

f 1 

General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)  
Current at 6.3 volts  
Warm-up time (Average)  

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes. 
Cathode to all other electrodes 

External conductive coating to ultor 

Faceplate and Protective Panel  
Total light transmission (Approx.) 

6.3 t 10% 
0.6 
11 

volts 
amp 
sec 

6 µµf 
5 µµf 

2500 max. µµf 
1700 min. µµf 

Filterglass 

Phosphor (ror curves, see front of this section) 

Fluorescence  
Phosphorescence 

Persistence  Medium Short 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.) : 

Diagonal   110°
Horizontal  
Vertical  

Electron Gun  Type Requiring No 
Tube Dimensions: 

Overall length 
Greatest width   21-5/16" + 1/8" - 1/16" 
Greatest height  17-5/16" + 1/8" - 1/16" 
Diagonal   24-45/64" + 3/32" - 1/16" 
Neck length  5-1/8" t 1/8" 
Radius of curvature of protective panel 

(External surface): 

40% 
.P4—Sulfide Type 

Aluminized 
White 
White 

990 
82° 

Ion-Trap Magnet 

15•-3/16" t 3/8n 

Radius at center Radius at edge 
In plane of diago- 

nal deflection   50-1/4" See Dimen—
sions! Outline 

In plane of hori-
zontal deflection. 50-1/4" 35-1/4" 

In plane of verti-
cal deflection   45-1/2" 35" 

Radius of curvature of faceplate ( Internal surface): 
Radius at center Radius at edge 

In plane of diago-
nal deflection   39-1/2" 31-1/2" 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Radius at center Radius at edge 

In plane of hori-
iontal deflection 39-3/4" 26-1/Z" 

In plane of verti-
cal deflection  36-3/4" 18-1/2" 

Screen Dimensions (Minimuml: 
Greatest width  19-5/16" 
Greatest height   l~r-1/4" 
Diagonal  22-5/16" 
Projected area  282 sq. in. 

Weight (Approx  )  33 lbs 
Operating Position  Any 
Cap  Recessed Sma11 Cavity (JEDEC No.Jl-21) 
Bulb  J187 Fitted with Protective Panel FP198 
Base  Small-Button Neoeightar 7-Pin Arrangement 2, 

(JEDEC No.67-219) 
Basing Designation for BOTTOM VIEW  8KP 

Pin 2 -Internal c Pin 8 -Grid No.4 
Connect i on— 0 ' ©\ Cap - Ul for 
Do Not Use ©/ \0 (Grid No. 3, 

Pin 3 -Cathode t) Grid No. 5, 
Pin 4 -Heater ~ : 0  Collector) 
Pin 5 -Heater © ♦~~ C -External 
Pin 6 -Grid No.1 ~ Conductive 
Pin 7 -Grid No.2 Coating 

CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are Aositive with respect to grid No.i 

Maximum and Minimum Ratings, Design-Center values: 

ULTOR-TO-GRID-No.1 VOLTAGE  (20000 max. volts 
112000 min. volts 

GRID-No.4-TO-GRID-No.l (FOCUSING)VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRIC-No.2-TO-GRID-No.1 VOLTAGE  64 max. volts 
CATHODE-TD-GRID-No.1 VOLTAGE: 
Positive-peak value   200 max. volts 
Positive-bias value   140 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warnrup period not 
exceeding 15 seconds  410 max. volts 

After equipment warnrup period. 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Equipment Design Ranges: 

Mich any ultor-to-grid-No.i voltage (Ec5g11 between ia000a
and a0000 volts and grid-No.a-to-grid No.1 voltage (Eczg11 

between qo and 6q volts 

Grid-No.4-to-Grid-No.l Voltage 
for focus*   0 to 400 volts 

Cathode-to-Grid-No.l Voltage 
(Ek i) for visual extinc-
tio~ of focused raster .See Raster-Cutoff-Range Chart 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black level): 
White-level value 
(Peak negative) Same value as determined for Ek91

except video drive is a negative voltage 
Grid-No.4 Current  -25 to +25 µa 
Grid-No.2 Current  -15 to +15 µa 
Field Strength of Adjustable 
Centering Magnets  0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid-

No.i voltage of 36000 18aoo volts 
and grid-Xo.a-to-grid-

Ho.i voltage of 5o go volts 

Grid-No. 4-to-G r i d-No. 1 
Voltage for focus* 0 to 400 0 to 400 volts 

Cathode-to-Grid-No.l 
Voltage far visual 
extinction of focused 
raster   32 to 47 34 to 49 volts 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black level): 
White-level value  —32 to -47 —34 to -49 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1  5 max. megohms 

~ Cat bode drive is the operating condition in which the video signal 
varies the cathode potential with respect Eo grid No.1 and the other 
electrodes. 

~ This value is a working design—center minimum. The equivalent absolute 
f intiaua ultor—to—grid—No.i voltage is 11,000 volts below which LhC 
se ry iceaDility of the 23EP4 will De impaired. The equipment designer 
nos the re sponsiDility of determ,ning a minimum tlesign value such 
that under Lhe worst probable operating contl it ions involving supply—
voltage variation and. equ ipme nt variation the aDsol ute minimum ultor—
to-gritl—xo.i voltage is never less than 11.000 volts. 

* The grid—xo. ¢—t o—grid—No.1 voltage requi red for Toc us oP any individual 
L UDe may have a value anywhere Det weep 0 and a00 volts. 

Distance from Reference Line for suitable PM Centering magnet should 
not exceed 2—i/4 •. Excluding extraneous fields, the center of the 
u nd eflected focused spot will fall within a circle having a 3/e—inch 
F ad ius concentric with the center of the tube Pace. It is to De noted 
that the earth's mag net is field can cause as much as 1/2—inch deflection 
of the spot from the center of the LuDe face. 

RADIO CORPORATION Of AMERICA 
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For X—rny shielding considerations, see sheet 
X—RAY PRECAUTIONS FOR CATHODE—RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA ,( 
Electron Tube Division Harrisce, H i. 



23EP4 
RASTER-CUTOFF-RANGE CHART 

Cathode-Drive Service 
Ep=6.3 VOLTS 
ULTOR-TO-GRID-Nsl VOLTS=16000 
GRID-Ns4-TO-GRID-Nsl VOLTS ADJUSTED FOR FOCUS 
~ECATHODE-TO-GRID-Ns•I VOLTAGE F00. VISUAL EXTINCTION 

OF FOCUSED RASTER INCREASES OR DECREASES 
DIRECTLY BY APPROX.2%FOR EVERY 1000-VOLT 

. _ . N .- - R ~ -Ns VOLTAGE. 

40 50 60 
GRID-Ns!2-TO-GRID-N>:I VOLTS 

70 

92CS-9945R1 

®r  RADIO CORPORATION OF AMERICA DATA 3 
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SEE NOTE 6 
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SEE NOTE 6 SEE NOTE 6 
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LINE 

(NOTE 2) 
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LOCATION 
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5011/4 R. 3 

SMALL-BUTTON NEOEIGHTAR 
7-PIN BASE. 
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JED~NON483~ 219 
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SCREEN 
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DETAIL OF MOUNTING LUG 
6° 30~—~ 

PROTECTIVE PANEL 
(NOTE 7) 

I/a ~R: 

I 1 I~ " 
4 

MOUNTING 
LUG 

BULB 
(NOTE 6) 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 8 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS( OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 8. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE—LINE GAUGE JEDEC No. G-126 (SHOWN AT FRONT OF 
THIS SECTION( AND WITH TUBE SEATED IN GAUG E, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' Of 
THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 9: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS OF THE BASE PINS. BOTTOM CIRCUMFERENCE OF 

BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 

AXIS AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT—
LESS CLOTH. 

NOTE 8: REFERENCE POINTS A, B, AND C ARE PROVIDED FOR USE 
IN DESIGN OF A MASK CONTOURED FOR CLOSE FIT TO THE 
PROTECTIVE PANEL. 

NOTE 7: THE CENTER OF THE PROTECTIVE PANEL MAY BE ECCENTRIC 
WITH RESPECT TO THE AXIS OF THE TUBE ENVELOPE. ASSOCIATED 
SHIFT OF THE PROTECTIVE PANEL ALONG ITS MINOR AND/OR MAJOR 
AXIS WILL NOT EXCEED I/16". 

NOTE 8: KEEP THIS CIRCUMFERENTIAL AREA FREE OF MOUNTING 
HARDWARE. 

NOTE 9: ADEQUATE TUBE SUPPORT IS OBTAINED BY CLAMPING TO 
THE MOUNTING LUGS PROVIDED AT EACH CORNER OF THE PROTECTIVE 
PANEL. TUBE MOUNTING AND YOKE SUPPORT CLAMPS MUST BE SPACED 
FROM THE TUBE BY USE OF CUSHIONING PADS MADE OF MATERIAL 
SUCH AS ASPHALT—IMPREGNATED FELT, OR EQUIVALENT. 

RADIO CORPORATION OF AMERICA 
Electron Tuhe Division Harrison, N. 1. 
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CATHODE-DRIVE CHARACTERISTICS 
.~ 

/"\ 

'~"~ 

^1 0 

Ep=6.3 VOLTS 
ULTOR-TO-GRID-Nsl VOLTS=16000 
GRID-N=2-TO-GRID-N$I VOLTS=50 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GRID N%I TO GIVE FOCUSED RASTER CUTOFF. 
RASTER FOCUSED AT AVERAGE BRIGHTNESS. 
RASTER SIZE=18"x13-1~2~ 
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CATHODE-DRIVE CHARACTERISTICS 
EQ=6.3 VOLTS 
ULTOR-TO-GRID- Nsl VOLTS=16000 
GRID-N'2-TO-GRID- N'I VOLTS=50 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GRID Nsl TO GIVE FOCUSED RASTER CUTOFF. 
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Picture Tube 

PAN-O-PLY — INTEGRAL IMPLOSION PROTECTION 
(Provided by Formed Rim and Welded Tension Bands Around Periphery of Tube 
Panel— No Separate Safety-Glass or Integral Protective Window ReQui red) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14o MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 
~"~, Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 pf 
Grid No.l to all other electrodes . 6 pf 

External conductive coating to anode° - {1700 mn. pf 
Heater Current at 6.3 volts   450 t 20 ma 
Heater Warm-Up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (ror Curves, seerrontoftnis Section) .P4—Sulfide Type, 
Aluminized 

Faceplate  Filterglass 
Light Transmission (Approx.)   42% 

Mechanical: 

Weight (Approx.)   28 lbs 
Overall Length 14  531" t 0.281" 
Neck Length  5.125" t .125" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb JzB~L sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No. 87-208) 
Basing Designation for BOTTOM VIEW   8HR 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
P i n 7 -Cathode 
Pin 8 -Heater 

Cap -Anode (Grid No.3, 
Grid No. S, Screen, 
Collector) 

C - External Conductive 
Coating 

RADIO CORPORATfON OF AMERICA onTA 
Electronic Components and Devices Harrison, N. 1. a-65 



23EQP4 

Anode Voltage 

Grid-No.4 (Focusing) Voltage: 
Positive value   1100 max. volts 
Negative value   550 max. volts 

Grid-No.2 Voltage  J550 max. volts 
1200 min, volts 

Grid-No.l Voltage: 
Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

Heater Voltage   j6.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

Ouri ng equipment warrrup period not 
exceeding 15 seconds  450 max. volts 

After equipment warm-up period 300 max, volts 
Heater positive with respect to cathode: 

Combined AC and DC voltage   200 max. volts 
DC component   100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 
Unless otherwise syecified, voltage values 

are positive with resq ect to grid No.1 
Anode Voltage  18000 volts 
Grid-No.4 Voltageb   200 volts 
Grid-No.2 Voltage  300 volts 
Cathode Voltage for visual extinction of 

focused raster  28 to 62 volts 
Field Strength of required adjustable 

centering magnet  0 to 12 gauss 

Maximum Circuit Values: 
Grid-No.l Circuit Resistance   1.5 max. megohms 

Maximum and Minimum Ratings, Design-Maximum Values: 
Unless otherwise sbecified, voltage values 

are yositive with respect to cathode 
23000 max. 
11000 min. 

volts 
volts 

a External conductive coating and implosion protection hardware must De 
grounded. 

!f The grid-No.4 voltage required for optimum focus of any individual tube 
will have a value anywhere Det ween 0 antl +400 volts with the comb fined 
grid-No.1 and vitleo-sign al -voltage adjusted to g ive a 200-microampere 
anode current. 

For X-radiation shielding considerations, see sheet 
X—RADIATION PRECAUTIONS FOR CATRODB-RAY TUBES at 

front of this Section 

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



23EQP4 
Picture Tube 

PAN-O-PLY— INTEGRAL IMPLOSION PROTECTION 

(Provided byFormed Rim and Welded Tension Bands Around Periphery of Tube 
Panel —No Separate Safety-Glass orinteg ral Protective Window Required) 

LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14o MAGNETIC DEFLECTION 
ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to all other electrodes 5 pF 
Grid No.l to all other electrodes. 6 pF 
External conductive coating to anode. .1700 min —2500 max pF 

Heater Current at 6.3 volts   450 ± 20 mA 
Heater Warm-Up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4—Sulfide Type, Aluminized 
For curves, see front of thls sect) on 

Faceplate   Filterglass 
Light Transmission (Approx  )  42% 

MECHANICAL 
Weight (Approx  )  28 lb 
Overall Length 14  531 ± 0.281 in 
Neck Length   5.125 ± .125 in 
Projected Area of Screen  282 sq in 
External Conductive Coatinga 
Type Modified-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dimensional-Outlines and Bulb J187L sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.67-208) 
TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pi n 7 -Cathode 
Pin 8 -Heater 
Cap -Anode (Grid No.3, 

Grid No.S, Screen, 
Collector) 

C -External Conductive 
GOdting 

ANODE 

H H 
BHR 

~-In dic aver a change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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23EQP4 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage  1 1000 min-23000 max V 
Grid-No.4 (Focusing) Voltage 

Positive value   1 100 max V 
Negative value   550 max V 

Grid-No.2 Voltage  200 min —550 max V 
Grid-No. l Voltage 

Negative peak value  220 max V 
Negative bias value  155 max V 
Positive -bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   5.7 min-6.9 max V 
Peak Neater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  450 max V 
After equipment warm-up period 300 max V 

Heater positive with respect to cathode: 
Combined AC and DC voltage 200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.J 

Anode Voltage   18000 V 
Grid-No.4 Voltageb   200 V 
Grid-No.2 Voltage  300 V 
Cathode Voltage for visual extinction of 
focused raster  28 to 62 V 
Field Strength of required adjustable 
centering magnet  0 to 12 G 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance   1.5 max Mfl 

a External con duc cive coating and implosion pro ceccion hardware must be 
grounded. 

b The grid-No.4 . lcage r quired for optimum focus of any i di vide al cube 
will have a value anywhere be cween 0 and +400 volts with the combined 
grid-No.l and video-signal-voltage adj us cad co give a 200-microampere 
anode cu rren c. 

DATA 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TURFS 

at front of this section 

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



23~RP4 
Picture Tube 

PAN-O-PLY TYPE 
1 14° MAGNETIC DEFLECTION LOW GRID-No.2 VOLTAGE 

The 23QiP4 is the scone as the 23EQP4 except for the following items: 

ELECTRICAL 

Neater Current at 6.3 V  600 t 30 mA 

MECHANICAL 

External Conductive Coating 
Type (See CRT OUTLINES 1 at front of this section) . Regular-Band 
Contact area for grounding   Near Reference Line 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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23ETP4 

Picture Tube 
n 

~~ 

PAN-O-PLY — INTEGRAL IMPLOSION PROTECTION 

(Provided by formed Rim and Welded Tension Bands around Periphery of Tube 
Panel—No Separate Safety-Glass or lnte9 ral Protective Window Required j 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS I 10° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 5 pf 
Grid No.1 to all other electrodes. 6 pf 
External conductive coating to anodes 

{1700 m n, pf 
Heater Current at 6.3 volts  600 t 30 ma 
Heater WarnrUp Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (rar curves, see front of this section). .P4—Sulfide Type, 
Aluminized 

Faceplate Filterglass 
Light Transmission at center (Approx.)   42~ 

Mechanical: 
Weight (Approx.)   28 lbs 
Overall length 14  875" ±.281" 
Peck length 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb JiBry R sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Smal l-Button Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.67-208) 
Basing Designation for BOTTOM VIEW   8HR 

Pin 1-Heater 
Pin 2 -Grid No.l 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 

Cap -Anode (Grid No.3, 
Grid No.5, Screen, 
Collector) 

C -External conductive 
Coating 

5  125" ± .125" 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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23ETP4 

Anode Voltage 

Grid-No.4 Voltage: 
Positive value   1100 max. volts 
Negative value   550 max. volts 

Grid-No.2 Voltage  J550 max. volts 
1200 min, volts 

Grid-No.1 Voltage: 
Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

Heater Voltage   t6.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. volts 

After equipment warm-up period 300 max. volts 
Heater positive with respect to cathode: 
Combined AC & DC Voltage   200 max. volts 
DC Component   100 max. volts 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise syeci}ied, voltage val—
ues are positive with re sbect to cathode 

23000 max. 
11000 min. 

volts 
volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise syecified, voltage values 
are yostitive with respect to grid No.i 

Anode Voltage   18000 volts 
Grid-No.4 Voltageb  2C0 volts 
Grid-No.2 Voltage   300 volts 
Cathode Voltage for visual 
extinction of focused raster  28 to 62 volts 

Field Strength of required 
adjustable Centering Magnet   0 to 12 gauss 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance  1.5 max. megohms 

a 
b 

Includes implosion protection hardware. 

Tne grid—No.4 voltage required Por optimum focus of any indiv itlual tube 
will have a Value anywhere between 0 and + p00 volts with the combined 
grid—xo.1 voltage and video-signal voltage adjusted to give an anode 
c of rent of p00 microamperes on a 13-1/2—inch Dy 18—inch pattern from an 
RCA-2F21 mon osc ope, or equivalent. 

For X-radiation shielding considerations, >ee sheet 
X-RADIATION PRECAUT70.9S FOR CATRCDE-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devires Harrison, N. 1 ~~/ 



23EZP4 
Picture Tube 

.-. PAN-O-PLY TYPE WITH MOUNTING LUGS 
94° MAGNETIC DEFLECTION LOW-GRID-No.2 VOLTAGE 

LOW-VOLTAGE ELECTROSTATIC FOCUS CATHODE-DRIVE TYPE 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to al l other electroaes. 5 pF 
Grid No.l to al l other electrodes. 6 pF 
External conductive coating to anode 1700 min-2500 max pF 

Heater Current at 6.3 V  450 ± 20 mA 
Heater Warm-Up Time (Average). I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
For curves, see front o; this section 

Faceplate  Filterglass 
Light transmission at center (approx.)   42% 

MECHANICAL 

Weight (Approx.)   30 Ib 
Overall Length   17.080 ± .312 in 
Neck Length  5.000 x.125 in 
Projected Area of Screen   282 sq in 
External Conductive Coatinga 

Tyne   Regular-Band 
Contact area for aro~nding Near Reference Line 

For Additional Information on Coatings and Dimensions 
Set Picture-Tube Dimensional-Outlines and Bulb JiB~M Sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No. 87-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pin "7 -Cathode 
Pin 8 -Heater 
Cap - Anode (Grid No.3, 

Grid No. 5, Screen, 
Col lector) 

C - External Conductive 
Coating 

O RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. i -aa 



23EZP4 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to Grid No.i 

Anode Voltage  1 1000 min-23500 max V 
Grid-No.4 Voltage 

Positive value   1250 max V 
Negative value   400 max V 

Grid-No.2 Voltage  20 min-70 max V 
Cathode Voltage 

Negative peak value  2 max V 
Negative bias value  0 max V 
Positive bias value  100 max V 
Positive peak value  150 max V 

Heater Voltage   5.7 min-6.9 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period < 15 s 450 max V 
After equipment warm-up period 300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid ,No.i 

Anode Voltage  18000 V 
Grid-No.4 Voltageb   200 V 
Grid-No.2 Voltage  50 V 
Cathode Voltage  34 to 52 V 

For vl ,. notion of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance 1 5 max Mil 

a Includes implosion protection hardware. 
b The gri d.M1o.4 volcage required £or optimum focus of any individual tube 

will have a value anywhere be cween 0 and 1400 volts wi ch the combined 
grid-fr o. l volcage and vi deo. si gn al voltage adjusted to give a node 

HCA ~ent of 20U m amperes o a 13-1/2 inch by 18-inch pattern from an 
2 P21 monoecop e~ or eguival en c, 

For X—radiation shielding considerations, see sheet 

X—RADIATIO,V PRECAGTZONS FOR CATHODE—RAY TUBES 
at front of this section 

onTn RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. 1. 



23FDP4 

Picture Tube 

~~ 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. 5 
Grid No.l to all other electrodes. 6 

f2500 max. 
11700 min. 

Heater Current at 6.3 volts  450 t20 ma 
Heater Warm-Up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curves, see rront of this section) .P4—Sulfide Type, 
Aluminized 

Faceplate Filterglass 
Light transmission at center (Approx.)   42~ 

Mechanical: 

Weight (Approx.)   28 lbs 
Overall Length   14.875" t .281" 
Neck Length  5.125" t .125" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 
Type  Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings, Dimensions, and Deflec-
tion Angles: 
See Picture-Tube Dimensional-Outlines and Bulb JiBry R 
sheets at the front of this section. 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base Small-Rutton Neoeightar 7-Pin, 

Arrangement 1, (JEDEC No.87-208) 
Basing Designation for BOTT0~1 VIEW  SHR 

ANODE 
Pin 1 -Heater Q ƴ ~ Cap -Anode 
Pin 2 -Grid No.1 Gz GI (Grid No.3, 
Pin 3 -Grid No.2 Q Grid No.S, 
Pin 4 -Grid No.4 Screen, 
Pin 6 -Grid No.l Collector) 
Pin 7 -Cathode Gi© . Q K C -External 
Pin 8 -Heater w w Conductive 

Coating 

PAN-O-PLY — INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands around Periphery of Tube 
Panel —No SeDa rate Safety-Glass or Integral Protective Window Required ) 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS I 10°-MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

Low-Grid-No.2-Voltage-for Cathode-Drive Operation 

External conductive coating to anodes . 

Gq 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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23FDP4 
Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise s¢ecified, voltage values 
are ¢osittive with respect to grid No.i 

Anode Voltage  j23000 max. volts 
111000 min. volts 

Grid-No.4 Voltage: 
Positive value   1250 max. volts 
Negative value   400 max. volts 

Grid-No.2 Voltage  J70 max. volts 
140 min. volts 

Cathode Voltage: 
Negative peak value  2 max. volts 
Negative bias value  0 max. volts 
Positive bias value  100 max. volts 
Positive peak value  150 max. volts 

Heater Voltage   j6.9 max, volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 
During equipment warm-up period not 
exceeding 15 seconds   450 max. volts 

After equipment warm-up period 300 max. volts 
Heater positive with respect to cathode: 

Combined AC & DC voltage   200 max. volts 
DC Component   100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise s¢ectified, voltage values 

are ¢ositive with respect to grid No.i 

Anode Voltage  18000 volts 
Grid-No.4 Voltageb   200 volts 
Grid-No.2 Voltage  50 volts 
Cathode Voltage for visual 
extinction of focused raster   34 to 52 volts 

Field Strength of required 
adjustable Centering Magnet  0 to 12 gauss 

Maximum Circuit Value: 
Grid-No.i Circuit Resistance   1.5 max. megohms 

a Includes implosion protection hd rdwa re. 
b 

The grid—Ro.4 oltage requi retl for optimum fOCuS of any intlividuai tube 
will have a value anywhere between 0 antl +400 volts with the comb inetl 
grid—No.i volta~ a and video—signal voltage atljusted to give an anode 
Current of p00 i[roampe res On a 13-1/2—inch Dy Ia—loco patte rn from an 
RCA-2F21 monosc ope, or equivalent. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



23FMP4 
Picture Tube 

e„'~ 

~~ 

e~'1 

.~ 

PAN-O-PLY— INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands 
around Periphery of Tube Panel —Ro Separate Safe-
ty-Glass or Integral Protective Window Required) 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS I 10° MAGNETIC DEFLECTION 

NO ION-TRAP MAGNET REQUIRED 

The a3 FMPq is the same as the agETPq exce¢t for the following item: 

Electrical: 

Heater ~urre~`. at 6.3 volts  450 ± 20 ma 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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23FP4A 
Picture Tube 

SNORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1 14° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

~ " 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes 5 pf 
Grid No.1 to all other electrodes 6 pf 

External conductive coating to anode. J2500 max. pf 
11700 min. pf 

Heater Current at 6.3 volts   600 ± 60 ma 
Heater Warm-Up Time (Average)   11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curves, see front of this section). P4—Sulfide Type, 
Aluminized 

Faceplate   Filterglass 
Light transmission (Approx  )  78% 

Mechanical: 

Weight (Approx  )  24 lbs 
Overall Length  13-11/16" + 5/16" - 1/4" 
Neck Length   4-3/8" ± 118" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 
Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bu Lb JiBry B Sheets at 
front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No. 67-208) 
Basing Designation for BOTTOM VIEW  8HR 

Gq 
A  ANODE 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3-Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode. 
Pin 8 -Heater 

C Cap - Anode 
ai (Grid No.3, 

Grid No. 5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF RMERICA DATA 
Electron Tube Division Harrison, N. 1. 4-63 



23FP4A 
Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val-
ues art positive with respect to cathode 

ANODE VOLTAGE  123500 max. volts 
111000 min, volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

GR16-No.2 VOLTAGE   J550 max. volts 
Z00 min. volts 

GRID-No.l VOLTAGE: 
Negative peak value   200 max. volts 
Negative bias value   154 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

HEATER VOLTAGE  J6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment wanR-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period  200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. volts 
DC component  100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise specified, voltage val-
ues are positive with respect to cathode 

Anode Voltage   14000 volts 
Grid-No.4 Voltage   0 to 400 volts 
Grid-No.2 Voltage   450 volts 
Grid-No.l Voltage for visual extinction 

of focused raster   -45 to -105 volts 

Maximum Circuit Yalue: 
Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
d-RADIATION PRECAUTIONS FOR CATBDDE-RAY TUBES 

at front of this Section 

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



23FRP4 
Picture Tube 

FILLED-RIM TYPE 
1 10° MAGNETIC DEFLECTION 

Direct fnterelectrode Capacitances 
Cathode to all other electrodes. . 
Grid No.1 to all other electrodes. . 
External conductive coating to anodes 

Heater Current at 6.3 V 
Heater Warm-Uo Time (Average) 
Electron Gun  Type Requir 

LOW GRID-No.2 VOLTAGE 

5 pF 
6 pF 

1700 min-2500 max pF 
450 ± 20 tnA 

I I s 
ing No lon-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate Filterglass 
Light transmission at center (Approx.)   42 

MECHANICAL 

Weight (Approx.)  
Overall Length  
Neck Length  
Projected Area of Screen  
External Conductive Coating 
Type (See rRT OUTLINES 1 at Prooc of tnls section) . Regular-Band 
Contact area for grounding .Near Reference Line 

Cap  Recessed~Small~Cavity (JEDEC No.JI-21) 
Base   Small-Button Neoeightar 7-Pin 

Arrangement I, (JEDEC No.87-208j 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 

29 lb 
14.250 ± ,281 in 
4.500 ± .125 in 

282 sq in 

ANODE 
C 

Pin 4 —Grid No.4 G2.~~L'~AGI 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin S -Heater 

Cap -Anode (Grid No.3, Grid GI 
No.5, Screen, Collector) 

C -External Conductive 
Coating M 8HR Fi 

MAXIMUM AND MINIMUM RATINGS, DESIGN—MAXIMUM VALUES 
Vo Ltages are positive with respect to grid No.l 

Anode Voltage   1 1000 min-23000 max 
Grid—No.4 Voltage 

Positive value  1250 max V 
Negative value  400 max V 

Grid-No.2 Voltage   25 min-60 max V 
Cathode Voltage 

Negative peak value   2 max V 
Negative bias value   0 max V 
Positive bias value   100 max V 
Positive peak value   150 max V 

Heater Voltage  5.7 min-6.9 max V 

V 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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23FRP4 
Peak Heater-Cathode Voltage 
Heater negative ,vith respect to cathode: 

During equipment warm—up period s 15 s. 450 max V 
After equipment warm-up period  300 max V 

Neater positive with respect to cathode: 
Combines ~C & DC voltage  200 max V 
CC cor~ponert  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positdve with respect to grid No.1 

Anode Voltage   16000 V 
Grid-No.4 Voltage   0 to 400 V 
Grid-N o.2 Voltage   50 V 
Cathode Voltage   32 to 50 V 

For visual extinction of fo_-, ~- r ;ter 
Field Strength  0 to 10 G 
Of requirea adjus'able centering magnet 

MAXIMUM CIRCUIT VALUE 
Grid-No. l Circuit Resistance  1.5 max MS2 
a Includes implosion protection hardware. 

DIMENSIONAL OUTLINE 
(Bulb J187 K) 

MINIMUM SCREEN 
DIAGONAL 22.312 
GREATEST WIDTH 19.250 
GREATEST HEIGHT 15.125 

  21.266 2.062 
SHELL OPENING 19.939 

50 R. MIN. 

_~=C 

'
_~ 

36.7R. 

16.9R 

5.34 

14,250E .281 ~{ 
4.500 ±.125 
9.750 f .156~~ 

I±.062 

I 

1

SHELL 
OPENING 

15.814 
MIN. a~ ~1

O~' 2M ~, 
X69 ~\~G !~' 

25. OQE 

y~~vV 

REFERENCE 
UNE 

DETERMINED BY 
.57 GAUGE 

JEDEC N0. G-126 
DIMENSIONS IN INCHES 

1.125 
«.025 

DIA 

BASE 
I JEDEC 

N0. 
B7-208 

I CAVITY CAP 
JEDEC 

NO. JI-21 

2.000 #'200
-.120 `~..Y' 

82LS-1570 ~`1/ 

oars RADIO CORPORATION OF AMERICA 
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23FSP4 
Picture Tube 

.~. 

,~~ 

FILLED-RIM TYPE 1 10° MAGNETIC DEFLECTION 

Direct Interelectrode Capacitances 
Cathode to all other electrodes 5 pF 

Grid No.1 to all other electrodes 6 pF 

External conductive coating to anodes 1700 min-2500 max pF 

Heater Current at 6.3 V   600 ± 30 mA 

Heater Warm-Up Time (Average)   I I s 

Electron Gun  Type Requiring No lon-Trap Magnet 

OPTICAL 

Phosphor P4—Sulfide Type, Aluminized 
For curves, see front of ihls section 

Faceplate   Fi lterglass 
Lght transmission at certer (Approx  )  42~, 

MECHANICAL 

Weight (Approx  )  29 lb 
Overall Length  14.875 ± .281 in 

Neck Length   5.125 ± .125 in 

Projected Area of Screen  282 sq in 

External Conductive Coating 

Type (see ter our a NEs i at front of this se~tioo) .Regular-Band 

Contact area for grounding  Near Reference Line 

Cap  Recessed Smal l Cavity (JEDEC No.JI-21 ) 

Base Small-Button Neoeightar 7-Pin, 
Arrangement I, (JEDEC No. B7-208) 

TERMINAL DIAGRAM (Bottom View) 

~In 1 —Heater Gq ANODE 
~ ~ Cap -Anode 

Pin 7 -Grid No.1 • (Grid '~tio.3 
Pin 3 -Grid Vo.2 ~~© 

~G~ 
Grid No. S, 

Pln 4 -Grid No.4 Screen, 
Pin 6 - Grld No.1 Col lector) 
Pin 7-Cathoae ~~Q Q K C -External 
Pin 8 -Heater _~_ Conductive 

Coating H ~ 8HR ~ H 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are posits with respect to cathode 

Anode Voltage   1 1000 min-23000 max V 
Grid-No.4 Voltage 
Positive value  1 100 max V 
Negative value  550 max V 

Grid-No.2 Voltage   200 min-550 max V 
Grid-No. l Voltage 

Negative peak value   220 max V 
Negative bias value   155 max V 
Positive bias value   0 max V 

'"~ Positive peak value   2 max V 
Heater Voltage  5.7 min-6.9 max V 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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23FSP4 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode:. 

During equipment warm~up period < 15 s. . 
After equipment warm-up period 

Heater positive with respect to cathode: 
Combined AC d DC voltage 
DC component 

450 max V 
300 max V 

200 max V 
100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.l 

Anode Voltage   18000 V ~~„ 
Grid-No.4 Voltage   0 to 400 V 
Grid-No.2 Voltage   300 V 
Cathode Voltage   28 to 62 V 

For visual extinction of focused raster 
0 to 12 G Field Strength 

Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance 1 5 max M;2 

a Includes implosion procec cion hardware. 

14.375 
±031 

DIMENSIONAL OUTLINE 
(Bulb J187 K) 

DIMENSIONS IN INCHES 

20.250 x.031 

MINIMUM SCREEN 
DIAGONAL 22.312 
GREATEST WIDTH 19.250 
GREATEST HEIGHT 15.125 

  21.2662.062 
SHELL OPENING 19.939 

50 R. MIN. 

_~~C~

~36.7R.p 
1.125.0  S DIA. 

16.9R. 

5.34 

.57 

i 
17.328 
±.062 

~a

14,875 
5.125 
9.750f.156~~--+~ 

i .281 
2,125 

-~{ 

BASE 
JEDEC 

N0. ' 
B7-208 

,,~ 
' ~ CAVITY CAP t , 

JEDEC ~/ 
N0.JI-21 

SHELL 
OPENING 

15.614 a ~1
MIN. CQi g0 

2 ~eY 

9rO9 
ta\at~ 

~ 
2h' OQ~ 

ya~Vv 

REFERENCE 
LINE 

DETERMINED BY GAUGE 
JEDEC N0. G-126 92CS-14561 

2.000 
~.I~ 

onrn RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.J. 
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Picture Tube .-. 

i 
i 

~\ 

PAN-O-PLY TYPE LOW-VOLTAGE ELECTROSTATIC FOCUS 
NO ION-TRAP MAGNET REQUIRED 1 10° MAGNETIC DEFLECTION 

Direct Interelectrode Capacitances 
Cathode to al l other eiectrodes 5 pF 
Grid No.i to al l other electrodes 6 pF 
External conductive coating to anode. 1700 min — 2500 max pF 

Heater Current at 6.3 V   600 ± 30 mA 
Neater Warm-Up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor P4—Sulfide Type, Aluminized 
For curves, see front of this section 

Faceplate   Filterglass 
Light transmission at center (Approx  )  42% 

MECHANICAL 

Weight (Approx  )  28 lb 
Overal l Length  14.875 ± .281 in 
Neck Length   5.125 t .125 in 
Projected Area of Screen  282 sq in 
External Conductive Coatings

Type (see ter ouru nes t at wont of tnls settler,) .Regular-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21 ) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No. 87-208) 

TERMINAL DIAGRAM (BOTTOM VIEW) 

ANODE 
Pin 1 -Neater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 

H 8HR H 

Cap -Anode 
(Grid No.3, 
Grid No. 5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to cathode 

,~ Anode Voltage   1 1000 min — 23000 max V 
Grid-No.4 Voltage 

Positi ~re v3':ue   1 100 max V 
Negative value  550 max V 

Grid-No.2 Voltage   200 min — 550 max V 
Grid-No. l Voltage 

Negative peak value   220 max V 
Negative bias value   155 max V 

*', Positive bias value   0 max V 
Positive peak value   2 max V 

Heater Voltage 5  7 min — 6.9 max V 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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23GSP4 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode: 

During equipment warm-up period < 15s. 450 max V 
After equipment warm-up period  300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.l 

Anode Voltage   18000 V 
Grid-No.4-Voltageb  200 Y 
Grid-No.2 Voltage 300 V 
Cathode Voltage   28 to 62 V 

For visual extinction of focused raster 
Field Strength  0 to 12 G 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance 1 5 max Mfl 
a Includes implosion protection hardware. 
b 
The g id-No.4 voltage required for opci mum focus of ny individual tube 
ill have a value anywhere between 0 and +400 volts with the comhined grid-

No.l of ce ge and vcdeo-sign 1 vol ca ge d))~usced to give n anode current 
of 200 microamperes a 13-1/2-inch bya18-inch pe [tern from an RCA-2F21 
monosc ope, or equiva len c. 

DIMENSIONAL OUTLINE 
FOR PICTURE TUBE UTILIZING BULB J187K WITH MOUNTING LUGS 

15.650 

14.480 
±.188 

L 

 21.420 14.875±.281 --

20.402 2.188 ~ ~~,_ ~r .~5.12 y. 
I_ I _.125 

7al 
16.650 

RIM-BAND 
OPENING 
15.930 
MIN. 

MIN/MUM SCREEN 
DIAGONAL 22.312 
GREATEST WIDTH 19.250 
GREATEST HEIGHT 15.125 

 20.650±.125 
RIM-BAND OPENING 

19.900MIN. 
36.7R. 50 R. 

5.34 

.125 
±,025 

DIA. 

BASE 
57 JEDEC No.B7-208 

DIMENSIONS IN INCHES 

2.000 
±J25 

I C CAPY
JEDEC 

No. J I-21 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No. G-126 

92GL-13501 

V 

DATA RADIO CORPORATION OF AMERICA 
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23HFP4A 
Picture Tube 

PAN-O-PLY— INTEGRAL IMPLOSION PROTECTION 

(Provided by Formed Rim and Welded Tension Bands Around 
Periphery of Tube Panel —No Separate Safety-Glass or 

Integral Protective Window Required) 

LOW—VOLTAGE ELECTROSTATIC FOCUS I 10° MAGNETIC DEFLECTION 
NO ION—TRAP MAGNET REQUIRED 

The 23HFP4A is the same as the 23ETP4 except for the following items: 

ELECTRICAL 
Heater current at 6.3 volts  450 ± 20 mA 

MECHANICAL 
External Conductive Coating 
Tyne  Special 
Contact area for grounding   Near Reference Line 

~a RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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23HGP4 

P i n 1- Heater 
Pin 2 -Grid No.1 
Pin 3-Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 

/~ Pin 7 -Cathode 
Pin 8 -Heater 

Picture Tube 
~-, 

PAN-O-PLY TYPE WITH MOUNTING LUGS 
1 10° MAGNETIC DEFLECTION LOW-VOLTAGE ELECTROSTATIC FOCUS 

Direct Interelectrode Capacitances 
Cathode to aU other electrodes . 
Grid No.1 to all other electrodes . 
External conductivecoatingtoanode. . I 

,.+~ Heater Current at 6.3 V  
Heater Warm-Up Time (Average)  
Electron Gun  Type Requiri 

OPTICAL 
Phosphor P4—Sul 

of this section For curves, see front 
Faceplate   Filterglass 

5 pF 
6 pF 

700 min-2500 max pF 
450 ± 20 mA 

I I s 
ng No Ion-Trap Magnet 

fide Type, Aluminized 

Light transmission at center (Approx  ) 

MECHANICAL 

42~ 

Weight (Approx  ) 28 5 lb 
Overall Length 14 875 ±.281 in 
Neck Length  5 125 ±,125 in 
Projected Area of Screen 282 sq in 
External Conductive Coatings 

Type (see cer our~iHes i at Front or cn~s section) .Regular-Band 
Contact area for grounding  Near Reference Line 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No. B7-208) 

TERMINAL DIAGRAM (Bottom View) 

ANODE 
~ Cap - Anode 

(Grid No.3, 
Grid No. S, 
Screen, 
Collector) 

C- External 
Conductive 
Coating 

G2 

G 

Gq 

G~ 

H H 
8HR 

MAXIMUM AND MINIMUM RATINGS, DESIGN—MAXIMUM VALUES 

Voltages are postitive with respect to cathode 

?~ Anode Voltage   1 1000 min —2x000 max V 
Grid-No.4 Voltage 
Positive value  1 100 max V 
Negative value  550 max V 

Grid-No.2 Voltage   200 min-550 max V 
Grid-No. l Voltage 

Negative peak value   220 max V 
~~ Negative bias value   155 max V 

Positive bias value   0 max V 
Positive peak value   2 max V 

Neater Voltage  5.7 min —6.9 max V 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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23HGP4 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period < 15 s 450 max V 
After equipment warm-up period  300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max V 
DC component  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.l 

Anode Voltage   18000 V 
Grid-No.4 Voltageb  200 V 
Grid-No.2 Voltage   300 V 
Cathode Voltage   28 to 62 V 

For visual extinction of focused raster 
Field Strength  0 to 12 G 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No.l Circuit Resistance  1.5 max M2 

a 
Includes implosion protection hardware. 

b 
The grid-No.4 volts ge re quired for op cimum focus of any in di vieual cube 
will have a value anywhere be cween 0 and +400 vol ca wi ch the combined 
grid-No.l Ica ge and video-ai gnal lca ge adjusted co give a anode 

RCA~enc 
of v200 m amperes o a 13-I/2-inch by 18-inch pa ctern from an 

2 F21 m noacope ,~oo equivalent. 

For x-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

DIMENSIONAL OUTLINE (Bulb J187 K With Mounting Lugs) 
21.266 14.875 ±.281—• 

I 

15.650 14.480 
x.188 

i 

20.402 f  .188 

M/N/MUM SCREEN 

DIAGONAL 22.312 
GREATEST WIDTH 19.250 

~ GREATEST HEIGHT 15.125 

 20650±-125 
RIM-BAND OPENING 

19.900 MIN. 
36.7R. 

16.9 R. 
50 R. 

~~~~i 

DIMENSIONS 

IN INCHES 

+ Indicates a 
change. 

16650 
±125 

RIM-BAND 
OPENNJG 

15.930 
MN~L 

I.I't5±A25 
DIA. 

.570 BASE 
JEDEC N0. 87- 208 

9.750 ,5.125 
±.156 #125' 

~ ~ 2.000 
~ +.200 

II 
-r -.120 

 ~l~I CAVITY 
CAP 
JEDEC 

\ No.J I-21 ~P+ 
DOS \25 

26' by5'~' ,~~N~~o 

~~.' .y2 

``Ò 

REFERENCE LINE 
DETERMINED BY GAUGE 

DEC No.G-rL6 

`~ 

Dnrn RADIO CORPORATION OF AMERICA 
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23HUP4A 
Picture Tube 

!+~Ʒ 

PAN-0-PLY TYPE LOW-GRID-No.2 VOLTAGE 
LOW-VOLTAGE ELECTROSTATIC FOCUS I IOo MAGNETIC DEFLECTION 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to al l other electrodes 5 pF 
Grid No.1 to all other electrodes G pF 
External conductive coating to anode. 1700 min —2500 max pF 

Heater Current at 6.3 volts   450 ± 20 mA 
Heater Warm-Up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 
Focus Lens Unipotential 

OPTICAL 

Phosphor P4—Sulfide Type, Aluminized 
nor curves, see `ront of this sec+ion 

Faceplate   Fi lterglass 
Light transrlss oc a~ center (approx  ) 42~ 

MECHANICAL 

Weight (Approx  )  28 lb 
Overall Length   14. 125 ± .281 in t 
Neck Length   4.375 ± • 125 in 
Projected Area of Screen  282 sq in 
External Conductive Coatinga 
Type Regular-Band 
Contact area For ground~ng  Near Reference Line 

For Additional Information on Coatings and Dimensions 
See Picture-Tube Dimensnonal-Outlines and Bulb J187K greets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.B7-208) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Neater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 
Cap -Anode (Grid No.3, 

Grid No.5, Screen, 
Collector) 

C -External Conductive 
Coating 

H 
8HR 

H 

.- I-~i ..a tee a cr ana c. 

~•, RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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23HUP4A 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, voltage values 
are positive with respect to grid No,1 

Anode Voltage  12000 min —23500 max V 
Grid-No.4 (Focusing) Voltage 

Positive value   1250 max V 
Negative value   400 max V 

Grid-No.2 Voltage  20 min-60 max V 
Cathode Voltage 

Negative peak value  2 max V 
Negative bias value  0 max V 
Positive bias value  100 max V 
Positive peak value  150 max V 

Heater Voltage   5.7 min-6.9 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period 
not exceeding 15 seconds. 450 max V 

After equipment warm-up period 300 max V 
Heater positive with respect tocathode: 

Combined AC and DC voltage 200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 
Unless otherwise specified, voltage values 

are positive with respect to grid No.1 

Anode Voltage  IS000 V 
Grid-No.4 Voltageb   200 V 
Grid-No.2 Voltage  30 V 
Cathode Voltage  22 to 45 V 

For visual extinction of focused raster 
Field Strength of required adjustable 
centering magnet  0 to 12 G 

MAXIMUM CIRCUIT VALUE 
Grid-No.l-Circuit Resistance   1.5 max Mil 

a 
Includes implosion protection hardware. 

G The grid-No.4 olcage equ ed fo opt fo of ny ndi ida al ube 
will have a value anywhererbetween Oland +400avolcs wi ch the combined 
grid-No.l v ltage and video-signal lcag adjusted to give a anode 

flCAr
e c of 200 mic amperes n a 13.5-inch by 18-inch pattern from an 
2 F21 monoscope, ror equavalen c. 

For X—radi ation shielding considerations, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 

`f 
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23HWP4A 
Picture Tube 

,~"~. 

~ a,

~~ 

PAN-O-PLY TYPE WITH MOUNTING LUGS 

I 10° MAGNETIC DEFLECTION LOW GRID-No.2 VOLTAGE 

ELECTRICAL 

Direct Interelectrode Capacitances 
Cathode to al l other electrodes. 5 pF 

Grid No.1 to all other electrodes. 6 pF 

External conductive coating to 
anodes  1700 min —2500 max pF 

Heater Current at 6.3 V  450 ± 20 mA 
Heater Warm-Up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 

Phosphor   P4—Sulfide Type, Aluminized 
*or curves, see front of this section 

Faceplate  Fi lterglass 
Light transmission a; center (Approx.)   42~ 

MECHANICAL 

Weight (Approx.)   28 Ib 

Overal l Length 14  875 ± .281 in 

Neck Length 5  125 ± .125 in 

Projected Area of Screen   282 sq in 

External Conductive Coating 
Type tree car ouTt.ENes i a~ tro~c orcn~a se~r~oni Regular-Band 
Contact area for grounding Near Reference Line 

Cap  Recessed Small Cavity (JEDEC no.Jl-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No.B7-208) 

TERMINAL DIAGRAM (Bottom View) 

PI n 1 —Heater ANODE Cap —Anode 
Pin 7 —Grid No.1 Ga~ ƴ c jGrid Vo.3, 
Pln 3 -Grid ho.2 ♦ Grld No.5, 
Pin 4 -Grid No.4 ~~© ~~~ Screen 
Pin 6 -Grid No.1 Col lector) 
Pin 7 -Cathode ~-External 
Pin 8 -Heater ~ © ~ Q K Conductive 

Corting 

Hi 
S H R 

Fi 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 
Voltages are positive with respect to grid No.1 

Anode Voltage  12000 min —22000 max V 
Grid-No.4 Voltage 

Posit ive value  1250 max V 
~'Vegative v~lu~   400 max V 

Grid-No.2 Voltage  30 min —70 max V 
Cathode Voltage 

Kegati~e- n~ ~. ~l ..,  2 max V 
Negative bi,,s value  0 max V 
Positive bi as value   100 max V 
Positive peek value  150 max V 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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23HWP4A 

Heater Voltage 5  7 min-6.9 max V 
Peak Neater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up periods 15 s 450 max V 
After equipment warm-up period  300 max V 

Heater positive with respect to cathode: 
Combined AC & DC voltage  200 max V 
DC comocnent  100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive urith respect to grid No.l 

Anode Voltage   16000 V 
Grid-No.4 Voltage   0 to 400 V 
Grid-No.2 Voltage   50 V 
Cathode Voltage   32 to 50 V 

For visual extinction of focused raster 
Field Strength  0 to 10 G 
Of required adjustable centering magnet 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance  1.5 max Mc2 
a Includes implosion procec cion herdvare. 

For X-radiation shielding considerations, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at firo nt of this section 

DIMENSIONAL OUTLINE 
(Bulb J187K with Mounting Lugs) 
— 21.266 

20.402 S .188 

15.650 14.480 
!188 

16 z55 

RI 

MN 

DIMENSIONS 
IN INCHES 

M/N/MUM SCREEN 
DIAGONAL 22.312 
GREATEST WIDTH 19.250 
GREATEST HEIGHT 15.125 

20.650±.125 

1698 50 R. 

RIM-BAND OPENNVG
19.900 MIN. 

36.7R. 

1.125+~5DIA. 

.570 ReCF 
JEDEC Na 87- 208 

~ v '~ ǅ200 
II r ~ -.120 

I
Ili CAVITY 

CAP 
JEDEC 

NwJI-21 

REFERENCE LINE 
DETERMINED BY GAUGE 

JEDEC No.G-126 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. 1. 



23JP4 
Picture Tube 

BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS I 10° MAGNETIC DEFLECTION 
LOW-GRID-N0.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

^~ Electrical: 

pirect Interelectrode Capacitances: 
Cathode to all other electrodes . 
Grid No.l to all other electrodes . 

External conductive coating to anode. 

Heater Current at 6.3 volts  
~^~ Heater Warm-Up Time (Average)  

Electron Gun  Type Requiri 

Optical: 

~1 

/"~ 

5 pf 
6 pf 

f2500 max. pf 
12000 min, pf 

450 t 25 ma 
11 seconds 

No Ion-Trap Magnet 

phosphor (For curves, see front of this Sectl P4—Sulfide Type, 
Aluminized 

Faceplate and Protective Panel   Filterglass 
Light transmission (Approx  )

Mechanical: 

Weight (Approx  J   32-1 /2 Ibs 
Overall Length  15-7/16" t 7/16" 
Neck Length   5-3 /8" t 3/16" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 
Type Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-q'ube Dimensional-Outlines and Bulb Ji87 A Sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base  JEDEC No. B6-214 

Basing Designation for BOTTOM VIEW  7FA 

pin 2 -Cathode 
Pin 3 -Heater 
Pin 4 -Heater 
Pin 5 —Grid No.i K 
Pin 6 -Grid No.4 
Pin 7 -Grid No.2 

H 

ANODE 

ng 

on ). 

40`>; 

Cap -Anode 
(Grid No.3, 
Grid No.S, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

~; ~. 1 RADIO CORPORATION OF AMERICA 
'~~ Electron Tube Division Harrison, N. J. 
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Maximum and Minimum Ratings, Design-Maximum Palues: 

Unless otherwise s¢ecified, voltage val-
ues are ¢ositive with respect to grid No.i 

ANODE VOLTAGE   (22000 max. 
115000 min. 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max. 
Negative value  550 max. 

GRID-No.2 VOLTAGE   f70 max. 
144 min. 

CATHODE VOLTAGE: 
Negative peak value   2 max. 
Negative bias value   0 max. 
Positive bias value   100 max. 
Positive peak value   150 max. 

HEATER VOLTAGE  f6.9 max. 
15.7 min. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage  200 max. 
DC c anponent  100 max. 

Typical Operating Conditions for Cathode-Drive Service: 
Unless otherwise s¢ecified, voltage val-
ues are ¢ositive with respect to grid No.i 

Anode Voltage   16000 
Grid-No.4 Voltage   0 to 500 
Grid-No.2 Voltage   50 
Cathode Voltage for 

visual extinction of 
focused raster  35 to 50 volts s y

Maximum Circuit Value: ~/ 
Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
d-RADIATION PRECAUTIONS FOR CATBODB-RAY TUBES 

at front of this Section 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 
volts 
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23MP4 
Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Neater Having Controlled Warm-Up Time 

GENERAL DATA 

1 

Electrical: 

Heater Current at 6.3 volts  600 ± 30 ma 
Heater War~Up Time (Average)  11 seconds 
Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 6 µµf 
Cathode to all other electrodes  5 µµf 

External conductive coating to ultor •{1700 man. ~f µµ 
Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   1140
Horizontal   1020
Vertical   84° 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate Filterglass 
Light transmission at center (Approx.)   78% 

Phosphor (For curves, see trout of this section) P4—Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence  Medium Short 

Mechanical: 

Tube Dimensions: 
Overall length   14-3/8" ± 5/16" 
Greatest width   20-1/2" + 1/i6" - 1/8" 
Greatest height  16-1/2" ± 1/8" 
Diagonal   23-25/64" + 3/32" - 1/8" 
Neck length  5-1/8" ± 1/8" 
Curvature of faceplate (Radi i): 

Center Intermediate Edge 

External surface   50" - 36-3/4" 
Internal surface   30" 48" 24" 

Screen Dimensions (Minimum): 
Greatest width   19-1/4" 
Greatest height  15-1/8" 
Diagonal   22-5/16" 
Projected area  282 sq. in. 

Weight (Approx.)   24 lbs 
Operating Position   Any 
Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bulb   J187 (114°) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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23MP4 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max. volts 
Negative value  550 max. volts 

f550 max. volts 
1200 min. volts 

GRID-No.1 VOLTAGE: 
Negative-peak value   220 max. volts 
Negative-bias value   154 max. volts 
Positive-bias value   0 max. volts 
Positive-peak value   2 max. volts 

  j6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with L 
respect to cathode  200 max. volts fir/' 

Equipment Design Ranges: 

With any uitor voltage (Ecgk) between ii000 and 22000 volts 
and grid-No.2 voltage (Ec2k>• between 220 and ggo volts 

Grid-No.4 Voltage 
for focus  0 to 400 volts 

Grid-No.l Voltage (E~ i k) 
visual extinction 
of focused raster   See Raster-Cutoff-Range Chart 

for Grid-Drive Service 

Base  Smal l-Button Neoeightar 7-Pin, Arrangement 1, 
(JEDEC No.67-208) 
 8HR Basing Designation for BOTTOM VIEW. 

Pin 1 -Heater A ~ ~ 
Pin 2 -Grid Na.l 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 

Cap - Ul for 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

GRID-DRIVE SERVICE 

pnless otherwise syecified, voltage values 
are 4ositive with re sgect to cathode 

Maximum and Minimum Ratings, Design-Haximum Values: 

ULTOR VOLTAGE  f22000 max. 
111000 min. 

volts 
volts 

GRID-No.2 VOLTAGE  

HEATER VOLTAGE 

for 

Grid-Norl Video Drive from 
Raster Cutoff (Black level): 
White level value 
(Peak positive) . .Same value as determined 

for Erik except video drive is a 
positive voltage 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



23MP4 

Grid-No.4 Current  -25 to +25 µa 
Grid-No.2 Current  -15 to +15 µa 
Field Strength of Adjustable 
Centering Magnet*  0 to 8 gausses 

Examples of Use of Design Ranges: 

Yith ultor voltage o} i8000 volts 
and ~rtid-No.z voltage of goo volts 

Grid-No.4 Voltage for focus   0 to 400 volts 
A Grid-No.1 Voltage for visual 
~ l extinction of focused raster   -36 to -94 volts 

Grid-No.l Video Drive from 
Raster Cutoff (Black level): 
White-level value. 36 to 94 volts 

Maximum Circuit Values: 

^ Grid-No.l-Circuit Resistance   1.5 max. megohms 

CATHODE-DRIYE~ SERVICE 

Unless otherwise sflecified, voltage values 
are yositive with respect to grid No.i 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR-TO-GRID-No.l VOLTAGE   22000 max. volts 
11000 max. volts 

GRID-No.4-TO-GRID-No.l (FOCUSING) 
VOLTAGE: 
Positive value   1250 max. volts 
Negative value   400 max. volts 

GRID-No.2-TO-GRID-No.i VOLTAGE   700 max. volts 
350 min. volts 

GRID-No.2-TD-CATHODE VOLTAGE   550 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Pcsitive-peak value  220 max. volts 
Positive-bias value  154 max. volts 
Negative-bias value  0 max. volts 
Negative-peak value  2 max. volts 

HEATER VOLTAGE   f6.9 max. volts 
15.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 450 max. volts 
After equipment warnrup period 200 max. volts 

Heater positive with 
respect to cathode   200 max. volts 

Equipment Design Ranges: 

Yith any ultor-to-grid-No.i voltage (Bc5811 between is000 
and aa000 volts and grid-No.a-to-grid-No.x voltage (Ec2811 

between za5 and boo volts 
Grid-No.4-to-Grid-No.l 

Voltage for focus   0 to 400 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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23MP4 
Cathode-to-Grid-No.l Voltage 
(Ekal) for visual extinction 
of focused raster See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)  Same value as determined for 

Ekgl except video drive is a 
negative voltage 

Grid-No.4 Current  -25 to +25 µa 
Grid-No.2 Current  -15 to +15 µa 
field Strength of Adjustable 

Centering Magnet*  0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid-
No.1 voltage of 18000 volts ~,,,~ 

and grid-No.2-to-
grid-No.1 voltage of qoo volts 

Grid-No.4-to-Grid-No.l 
Voltage for focus•   0 to 400 volts 

Cathode-torrid-No.l Voltage 
for visual extinction 
of focused raster  36 to 78 volts 

Cathode-to-Grid-No.i Video 
Drive from Raster Cutoff 
(Black level): 
White-level value  -36 to -78 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 

~ Grid tlrive is Lhe operating condition in which the video Signal varies 
the grid-x0.1 potential with respect to cathode. 

• nd iv id ual tubes will have satisfactory focus at some value oP grid-No.4 
~oY yrid-No.4-to-grid-No. 1) voltage between o and 400 volts under 
conditions with the combined bias voltage and video-signal voltage 
adjusted to produce an ultor current of 200 microamperes. 

* Distance from Refer a-L{ne for uita0le PM ntering mag et should 
not exceed 2-1/4'. 

a 
Excluding extraneous fields, the center of the 

u ndeflect ed focused spot will fall within a circle having a 3/e-inch 
radius concentric with the Center of Lhe tube face. It is to De noted 
that the earth's magnetic field can cause as much as 1/2-inch de tl ection 
oP the spot from the the center of the tube face. 

Cathode drive is the operating condition in which the video signal 
varies Lhe Cathode potential with respect to grid No.1 and the 
other electrodes.. 

OPERATING CONSIDERATIONS 
X-Ray Warning. When operated at ultor voltages up to 16 

ki lovolts, this picture tube does not produce any harmful X-ray 
radiation. However, because the rating of this type permits 
operation at voltages as high as 22 ki lovolts (Design-maximum 
value), shielding of this picture tube for X-ray radiation may 
be needed to protect against possible injury from prolonged 

'` 
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exposure at close range whenever the operating conditions 

involve voltages in excess of 16 ki lovolts. 

Shatter—Proof Cover Over the Tube Face. Fol lowing con—
ventional picture—tube practice, it is recommended that the 
cabinet be provided with a shatterproof, glass cover over the 
face of this picture tube to protect it from being struck 
accidental ly and to protect against possible damage resulting 
from tube implosion under some abnormal condition. This 
safety cover can also provide X—ray protection when required. 

1;~1 RADIO CORPORATION OF AMERICA 
'~~~' Electron Tube Division Harrison, N. 1. 
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TRANSPARENT 
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OIO~~—.OIS~ 

z.is0" 
3.375~~ 

.438"~ 

438 
(NOTE 8~ 

MOLD—MATCH LINE 

SPLICE LINE 

SEAL BULGE 
(NOTE 7~ 

DETAIL OF PANEL 

I'

B

~~ 

I'J 
8 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTIX2 TER—
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS1 
OF f 300. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE—LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 
THIS SECTIONI AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 

OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 9: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT—
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD 8E SUCH -THAT THE 
CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT—
LESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD—MATCH LINE. 

NOTE 7: BULGE AT SPLICE—LINE SEAL MAY INCREASE THE IN—
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND 
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN—
SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: AREA BETWEEN MOLD—MATCH LINE AND SEAL BULGE IS 
1/2" MINIMUM. THIS SHOULD BE THE MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. SUPPORTS MUST BE SPACED FROM THE TUBE BY 
THE USE OF CUSHIONING PADS MADE OF ASPHALT, IMPREGNATED 
FELT OR EQUIVALENT. 

RADIO CORPORATION OF AMERICA 
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BULB-CONTOUR DIMENSIONS 

SHORT—S/DE V/EW 

LONG—S/Df V/EW 
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~+'~ 92GL-10652 

Y AXIS 

920" 

+y'P 

NOTE: PLANES A THRU G ARE NORMAL TO THE TUBE AXIS AND 

AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES 

DESCRIBE THE BOGIE—BULB EXTERNAL CONTOUR IN PLANES THROUGH 
THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 

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

DATA 5 

10-60 



23MP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
Ef =6.3 VOLTS 
ULTOR VOLTS=11000 TO 22000 
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AVERAGE DRIVE CHARACTERISTICS 

~~ 

CATHODE-DRIVE SERVICE 
Ef = 6.3 VOLTS 
ULTOR-TO-GRID-NQI VOLTS= 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID Nsl TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTERFOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE =18 ~~x 131/2 ~~ 
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AVERAGE DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE 

Ef=6.3 VOLTS 
ULTOR-TO-GRID-Nel 

VOLTS=11000 TO 22000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N~1 TO GIVE 
FOCUSED RASTER CUTOFF. 
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23NP4 
Picture Tube 

NO ION-TRAP MAGNET REQUIRED 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS I I4° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

Electrical: 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes  6 pf 
Cathode to all other electrodes  5 pf 

External conductive coating to anode J2500 max. pf 
11700 min. pf 

Heater Current at 6.3 volts  600 t 30 ma 
Heater Warm-Up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curves, see frontotthissection). P4—Sulfide Type 
Aluminized 

faceplate Filterglass 
Light transmission at center (Approx.)   78% 

Mechanical: 

Weight (Approx.)   24 lbs 
Overall Length   14.531" t .281" 
Neck Length  5.125" t .125" 
Projected Area of Screen   282 sq. in. 
External Conductive Coating: 
Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J38~ B sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.J1-21) 
Base   Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No. 87-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin i-Heater 
Pin 2 -Grid No.1 
Pin 3-Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pin 7 -Cathode 
Pin 8 -Heater 
Cap - Anode (Grid No.3, 

Grid No. 5, Screen, 
Collector) 

C - External 
Conductive Coating 

ANODE 

RADIO CORPORATION OF AMERICA DATA 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.i 

Anode Voltage  (22000 max. volts 
111000 min. volts 

Grid-No.4 (Focusing) Voltage: 
Positive value   1250 max. volts 
Negative value   400 max. volts 

Grid-No.2 Voltage  f70 max. volts 
40 min. volts 

Cathode Voltage: 
Negative peak value  2 max. volts 
Negative bias value  0 max. volts 
Positive bias value  155 max. volts 
Positive peak value  220 max. volts 

Heater Voltage J6.9 max. volts 
15.7 min, volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds  450 max. volts 
After equipment warm-up period 300 max. €•olts 

Heater positive with respect to cathode: 
Combined AC and DC voltage   200 max. volts 
DC componen+   100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid .Vo.z 

Anode Voltage  18000 volts 
Grid-No.4 Voltage  200 volts 

Grid-No.2 Voltage  50 volts 
Cathode Voltage for visual extinction 
of focused raster   j4 to 52 volts 

Maximum Circuit Value: 
Grid-PJo.1 Circuit Resistance   1.5 max. megohms 

For X-radiation shielding consideration, see sheet 
X-RADIATION PRECAGTZONS FOR CATHODE-RAY TUBES 

at front of this Section 

on.T.c RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Picture Tube 
~ BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

/~ 

Electrical: 

Heater Current at 6.3 volts   600 ± 5% ma 
Heater Warm-Up Time (Average)   11 seconds 
Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes 6 µµf 
Cathode to all other electrodes 5 µµf 

External conductive coating to ultor. j2500 max. µµf 
12000 min. µµf 

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel   Filterglass 
Light transmission (Approx  )  40% 

Phosphor (ror curves, see front of this section) P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx  )  34-1/2 lbs 
Overall Length  18-5/16" ± 7/16" 
Neck Length   5-1/2" ± 3/16" 
Projected Area of Screen  282 sq. in. 
External Conductive Coating: 
Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb JiB~ D/G Sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Base Short Smal l-Shell Duodecal 6-Pin 

(JEDEC Group 4, No. 66-203) 
Basing Designation for BOTTOM VIEW  12L 

ULTORG4
Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

G3G5 
CL 

Gig A 1t~ ~K 
H 

cZ

Cap - Ul for 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 
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Maximum and Minimum Ratings, Design-Ma:imam Values: 

ULTOR VOLTAGE  (22000 max. volts 
112000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value  1100 max, volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value   220 max. volts 
Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warn~up period 

not exceeding 15 seconds  450 max. volts 
After equipment war~up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage of i6000 volts 
and grid-No.i voltage of goo volts 

Grid-No.4 Voltage for focus   0 to 400 volts 
Grid-No.l Voltage for visual extinction 
of focused raster   -35 to -72 volts 

Maximum Circuit Yalues: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
R-RADIATION PRECAUTIONS FOR CATBODB-RAY TUBBS 

at front of this section 

v 

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



24AEP4 
Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-YOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts   600 t 10% ma 
Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes  
Cathode to all other electrodes  

External conductive coating to ultor. . 

Electron Gun  Type Requiring 

Optical: 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  75% 

Phosphor (ror curves, seetrontottnis section). P4—Sulfide Type, 
Aluminized 

6 µµf 
5 µµf 

(2500 max. µµf 
'12000 min. µµf 
No Ion-Trap Magnet 

Mechanical: 

Operating Position  Any 
Weight (Approx  )  35 lbs 
Overall Length  19-1/8" t 3/8" 
Neck Length   5-1/2" t 3/16" 
Projected Area of Screen  332 sq. in. 
External Conductive Coating: 
Type  Special 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and BuGb Jzg2 AJB Sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bases (Alternates): 
Short Small-Shell Duodecal 6-Pin 
(JEDEC Group 4, No. B6-203) 

Small-Shell Duodecal 6-Pin, Arrangement 1 
(JEDEC Group 4, No.B6~3) 

Basing Designation for BOTTOM VIEW  12L 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 6 -Grid Na.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Cap - Ul for 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
2 Conductive 

Coating 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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24AEP4 
Maximum Ratings, Design-Maximum Values: 
ULTOR VOLTAGE   22000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value  1100 max. volts 
Negative value  550 max. volts 

GRID-No.2 VOLTAGE   550 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value   155 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

PEAK HEATER~ATHODE VOLTAGE: 
Neater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage of i800a volts 
and grid-No.2 voltage o} goo volts 

Grid-No.4 Voltage for focus   -50 to +350 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster  -28 to -72 volts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATBODR-RAY TUBES 

at front of this section 

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



24A H P4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE 
LOW—VOLTAGE FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6 3  ac or do volts 
Current 0  6 t 10%   amp 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 6 µµf 
Cathode to all other electrodes 5 µµf 

External conductive coating to ultor. j2500 max, µµf 
112000 min. µµf 

Faceplate, Spherical   Filterglass 
Light transmission (Approx  )  76% 

Phosphor (ror Curves, see front of this section). .P4—Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence   White 

Persistence   Short 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal  110° 
Horizontal  105° 
Vertical   87°

Electron Gun  Type Requiring No Ion—Trap Magnet 
Tube Dimensions: 

Overall length  15-7/8" t 5/16" 
Greatest width  22-11/16" t 1/8" 
Greatest height   18-112" t 1/8" 
Diagonal   24" t 1/8" 
Neck length   5-7/16" f 1/8" 

Screen Dimensions (Minimum): 
Greatest width  21-7116" 
Greatest height   16-7/8" 
Diagonal  22-13/16" 
Projected area  332 sq. in. 

Weight (Approx  )  28 lbs 
Mounting Position   Any 
Cap  Recessed Small Cavity (JETEC No.J1-21) 
Bulb  J192 (110°) 
Base  Small—Button Eightar 7—Pin, 

Arrangement 2, (JETEC No. B7-183) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1 —Heater 
Pin 2—Grid No.l 
Pin 3—Grid No.2 
Pin 4 —Grid No.4 
Pin 6 —Grid No.1 
Pin 7 —Cathode 
Pin 8—Heater 

Cap — U1 for 
(Grid No.3, 
Grid No.S, 
Collector) 

C —External 
Conductive 
Coating 

6-57 ELECTRON TUBE DIVISION 
TENTATIVE DATA 1 

RADiO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



24AHP4 

PICTURE TUBE 

GRID-DRIVE' SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE   j20000 max. volts 

GRID-No.4 VOLTAGE: 112000tmin, volts 

Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2 VOLTAGE   500 max. volts 
GRIC-No.1 VOLTAGE: 

Negative peak value   200 max. volts 
Negative bias value   140 max, volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warrtrup period 
not exceeding 15 seconds  410 max. volts 

After equipment warrrr-up period. 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (Ec k) between ta000 and 20000 volts 
and grid—No.a voltage (~c2kl between aoo and goo volts 

Grid-No 4 Voltage for 
Focus 

Grid-No.1 Voltage (Erik) 
for Visual Extinc-
tion of Focused Raster. 

Grid-No.l Video Drive 
from Raster Cutoff 
(Black Level): 
White-level value 
(Peak positive) . 

-50 to +350 volts 

See Raster-Cuto}}-Range Chart 
for Grid-Drive Service 

Grid-No.4 Current  
Grid-No.2 Current  
Field Strength of Adjust-
able Centering Magnet". 

Examples of Use of Design Ranges: 

Same value as determined for 
Ecik except video drive is a 

positive voltage 
-25 to +25 Ka 
-15 to +15 is 

With ultor voltage o} dgoao 
and grid—No.a voltage o} goo qoo volts 

Grid-No.4 Voltage for 
Focus   -50 to +350 -50 to +350 volts 

' Grid drive is the operating condition in which the video signal varies 
the grid—N a.l potential with respect to cathode. 

0 to 8 gausses 

+,~,': See next page. 

i6000 volts 

6-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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24A H P4 

PICTURE TUBE 

Grid-No.l Voltage for 
Visual Extinction of 
Focused Raster  

Grid-No.l Video Drive 
from Raster Cutoff 
(Black Level): 
White-level value. . 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 

v 

-28 to -72 -36 to -94 volts 

28 to 72 

CATHODE-DRIVE SERVICE 

36 to 9a volts 

1  5 max. megohms 

Unless otherwise sgeciJied, voltage values are 
with respect to grid No.i 

Maximum Ratings, Design-Center Values: 

positive 

ULTOR-TO-GRID-No.l VOLTAGE  (20000 max, volts 
112000$ min, volts 

GRID-No.4-TO-GRID-Na.l VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2-TO-GRID-No.l VOLTAGE  640 max, volts 
GRID-No.2-TO-CATHODE VOLTAGE  500 max. volts 
CATHODE-T~GRID-No.1 VOLTAGE: 

Positive peak value 200 max. volts 
Positive bias value 140 max. volts 
Negative bias value 0 max. volts 
Negative peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  410 max, volts 

After equipment warm-up period 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

With any alto r-to-grid-No.l voltage (EcSg 
I) 

between 
12000 and 20000 volts 

and grid-No.2-to-grid-No.1 voltage (Ec2g11 between 
225 and 6qo volts 

Grid-No.4-to-Grid-No.1 
Voltage for Focus§   -50 to +350 volts 

~ Cathode drive is the operating contl ition in which the vitleo signal 
v atlas the Cathotle potential with respect to grid No.l and the 
other electrodes. 

This value is a working design-center minimum. The equivalent abso-
lute sin iauta alto r-or alto r-to-grid-No.1 voltage is 11000 volts, be-
low which the 5e ry iceaDil ity of Lhe 24AHPY well De impaired. The 
equipment designer has the responsibil ity of determining a minimum 
design value Such tnat under the worst prop able Operating conditions 
involving Supply-voltage variation and equiDme nt variation the abso-
lute minimum alto r-or nitor-t o-grid-N o.i voltage is never less than 
11000 volts. 

• 

~,§: See next page. 

6-57 ELECTRON TUBE DIVISION 
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PICTURE TUBE 

Cathode-to-Grid-No.l 
Voltage (Ekgl) for 
Visual Extinction 
of Focused Raster. . 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black Level): 
White-level value 
(Peak negative). . 

See Raster-Cutoff-Range Chart 
for Cathode-Drive Service 

Same value as determined for 
Ekg1 except video drive is a 

negative voltage 
Grid-No.4 Current  -25 to +25 µa 

Grid-No.2 Current  -15 to +15 l.a 
Field Strength of Adjust-
able Centering Magnet" 0 to 8 gausses 

Examples of Use of Design Ranges: 
With ulto r-to-grid-No.i 

voltage of Ig000 i6000 volts 

and grid-No.2-to-grid-No.i 

voltage of 30o qoo volts 

Grid-No.4-to-Grid-
No.1 Voltage for Focus -50 to +350 -50 to +350 volts 

Cathode-to-Grid-No.1 
Voltage for Visual 
Extinction of Focused 
Raster   28 to 60 36 to 78 volts 

Cathode-to-Grid-No.l 
Video Drive from 
Raster Cutoff 
(Black Level): 
White-level value  -28 to -60 -36 to -78 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

' Distance from Reference Line for suitable PM centering magnet shoul0 
not ezc eed 2-1/u". Excluding extraneous fieltls, the center of the 
u ndeflec fed focused spot will fall within a circle having a 7/16—inch 
radius Concentric with the Center of Lhe LUDe face. It is to De noted 
that the earth's magnetic field can cause as much as 1/2—inch deflection 
of the Spot from the center of the LUDe face. 

The grid—No.0 voltage or grid—No. 4—t o—grid—No.1 Voltage required fof 
P oc us oP any individual LuDe is intle pend ent of ultor current antl will 
remain essentially constant for values of ultor voltage (or ultor—to—
grid—No.i voltage ),or grid—No.2 voltage (or grid—No. 2—to—grid—No.i 
voltage) within design ranges shown for these items. 

. _For X-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

6-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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RASTER-CUTOFF-RANGE CHART 
For Grid-Drive Service 

I I I i t I I I
E f  6.3 VOLTS 
ULTOR VOLTS >= 12000 TO 20000 

- GRID-No.0 VOLTS ADJUSTED FOR FOCUS. 
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PICTURE TUBE 

SCREEN 
HEIGHT 

16 T/8 
M N. 

SCREEN WIDTH 
21 ~/16 MIN. 

161/p R. 

2211/16.+ I/8. 

_O_.9_ 2 

Y AXIS 

1 I/8 ± X32 e 
2"± 1/B 

--REFERENCE 
LINE 

x AXIS NOTE 2) 

SMALL-BUTTON EIGHTAR 
7-PIN BASE 

ARRANGEMENT 2 
JETEC N~B7-183 

(NOTE 3) 

6-57 ELECTRON TUBE DIVISION 
RADIO COtPORATION 04 AMERICA, HARRISON, NEW )FRSEY 

CE-9345A 
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24AHP4 

PICTURE TUBE 

TRANSPARENT 
INSULATING 

(NOTE 5) 

6-57 ELECTRON TUBE DIVISION 
RA010 CORPORATION OF AMf RAG, HARRISON, NEW 1ERSEV 
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I MIN, 

SEE NOTE6 

5'45 

24A HP4 

PICTURE TUBE 

MOLD-MATCH LINE 

* MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. (N OTE 7) 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BY ANGULAR TOLERANCE IMEASUR ED ABOUT THE TUBE AXIS( 
OF t 300. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.126 (SHOWN AT FRONT OF THIS 
SECTION! AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CCI 
OF THE GAUGE WITH THE GLASS PUNNET. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREE-
LY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF I-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE INDICAT-
ED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT 
BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE SEAL, 
THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND THE 
ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 7: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS I" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF TUBE SUPPORT BAND. 

5-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARK (SON, NEW JE ASEY 

CE-9345C 
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24AHP4 
RASTER-CUTOFF-RANGE CHART 

For Cathode-Drive Service_ 

I I I I I I I I 1 1 I 
Ef = 6.3 VOLTS 
ULTOR—TO—GRID—No.l VOLTS = 12000 TO 20000 

GRID—No.u—TO—GRID—No.i VOLTS ADJUSTED FOR FOCUS. 
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24AHP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR-TO-GRID-No.i 
VOLTS = 16000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID 
No.i TO GIVE FOCUSED 
RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS• 

RASTER SIZE = 21" x 16" 

GRID-DRIVE SERVICE 

Ep = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID No.i BIASED NEGA-

TIVE WITH RESPECT TO 
CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 21" x 16" 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR-TO-GRID-No.i 
VOLTS = 12000 TO 20000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID No.i 
TO G VE FOCUSED RASTER 
CUTOFF. 

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR VOLTS = 
12000 TO 20000 

GRID No.i BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 

— — — CATHODE DRIVE 
GRID DRIVE 
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24AUP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Nith heater booing controlled axirr~-up tine 

DATA 

~G A 
v 

General: 

Heater, for ilnipotential Cathode: 
Voltage.  6.3   ac or do volts 
Current  0.6 t 5%  amp 
Warm-up time (Average) 11  sec 

For definition of heater uarnruy time and method of determining 
it, see sheet NEATER WARM-UP TINE XE.ISUREXBNT at front of 
Receiving Tube Section. 

Direct. Interelectrode Capacitances: 
Grid No.l to all other electrodes  6 µµf 
Cathode to all other electrodes  5 µµf 

External conductive coating to ultor 2500 max. µµf 
1700 .min. µµf 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)   74% 

Phosphor (For curves, see front of this section). P4—Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence.  Short 
Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   90° 
Horizontal   85°
Vertical   68°

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 
Overall length   18-i/8" t 3/8" 
Greatest width   22-1i/i6" t 1/8" 
Greatest height  18-7/16" t 118" 
Diagonal   24" t 1/8" 
:Neck length  4-1/2" t 3/i6" 
Radius of curvature of faceplate (External surface).. 40" 

Screen Dimensions (Minimum): 
Greatest width   21-7/ifi" 
Greatest height  16-7/8" 
Diagonal     22-i3/16" 
Projected area     332 sq. in. 

Weight (Approx.)     32-112 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bulb   .J192A/B 
Base   Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.66-203), or 
Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No. 66-63) 

4-59 ELECTRON TU®E DIVISION TENTATIVE DATA 1 
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24AUP4 
PICTURE TUBE 

Basing Designation for BOTTOM VIEW  12L 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

GRID-DRIVES SERVICE 

Cap - U1 for 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

Unless otherwise syecified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 20000 max, volts 
12000' min, volts 

GRID-No.4 (FOCUSINGI VOLTAGE: 
Positive value  1000 max. volts 
Negative value  500 max. volts 

GRID-No.2 VOLTAGE 500 max. volts 
GRID-No.l VOLTAGE: 

Negative-peak value 200 max. volts 
Negative-bias value 140 max. volts 
Positive-bias value 0 max. volts 
Positive-peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warmrup period 
not exceeding 15 seconds  410 max. volts 

After equipment warm-up period . 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 
With any ultor voltage lEe5 ,e1 between ia000 and a0000 volts 

and grid-No.2 voltage fEczkl between aoo and goo volts 

Grid-No.4 Voltage for 
focus§  

grid-No.l Voltage (Ecikl 
.visual extinction of 
focused raster  

for 

Grid-Na.l Video Drive from 
Raster Cutoff (Black Level): 
White-level value 
(Peak positive)  

Grid-No.4 Current 

~ ~,§: See next page. 

-75 to +400 volts 

See Raster-Cutoff-Range Chart 
Jor Grid-Drive Service 

Same value as determined for 
Ec1k except video drive is a 

positive voltage 
-25 to +25 µa 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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24AUP4 

PICTURE TUBE 

G,o
v 

Grid-No.2 Current  -15 to +15 µa 

Field Strength of Adjustable 
Centering Magnett  0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor voltage of 18000 volts 
and grid-No.a voltage of goo volts 

Grid-No.4 Voltage for focus -75 to +400 volts 
Grid-No.l Voltage for visual 

extinction of focused raster. -35 to -72 volts 
Grid-No.l Video Drive from 

Raster Cutoff (Black Level): 
White-level value   35 to 72 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

CATHODE-DRIVE' SERVICE 

Unless otherwise syecijied, voltage values are yositive 

with respect to grid No.1 

M3XImUm Rating3, Design-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE 20000 max. volts 
12000s' min, volts 

GRID-No.4-TORRID-No.l VOLTAGE: 
Positive value 1000 max. volts 
Negative value 500 max. .volts 

GRID-No.2-TO-GRID-No.l VOLTAGE 640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE 500 max. volts 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value 200 max. volts 
Positive-bias value  140 max. volts 
Negative-bias value  0 max. volts 
Negative-peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds 410 max. volts 

After equipment warm-up period. 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage (Ecgg11 between la000 
and 20000 volts and grid-No. a-to-grid-No.1 voltage (Eczg1) 

between 22g and 6qo volts 

Grid-No.4-to~'irid-No.l Voltage 
for focus§  -75 to +400 volts 

Cathod~to-Grid-No.l Voltage 

(Ekg1) for visual extinction 
of focused raster  

~ ~ ~,t ,': See next pa9 e. 

See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

4-59 ELECTRON TUBE DIVi510N TENTATIVE DATA 2 
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24AUP4 

PICTURE TUBE 

Cathode-to-Grid—No.l Video 

Drive from Raster Cutoff 

(Black Level): 

White-level value 

(Peak negative)  

ƴ 

Same value as determined for 
Ekyl except video drive is a 

negative voltage 
Grid-No.4 Current   —25 to +25 Na 

Grid-No.2 Current   —15 to +15 µa 
Field Strength of Adjustable 

Centering Magnett   0 to 8 gausses 

Examples of Use of Design Ranges: 

Kith actor-to-grid-
No.z voltage of z8000 volts 

and grid-No.a-to-grid-
No.z voltage of goo volts 

Grid-No.4-to-grid—No.i 

Voltage for focus   —75 to +40C volts 
Cathode-to-Grid—No.l Volt-

age for visual extinction 

of focused raster   33 to 60 volts 

Cathode-to-Grid—No.l Video 
Drive from Raster Cutoff 

(Black Level): 
t4hite-level value   —33 to —60 volts 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance  1.5 max. megohms 

Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

+ Tnis value is a working design-center minimum. The equivalent abso-
lute siniwuw allot-or allot-to-grid-x o.1 voltage is 11,000 volts, De-
low which the Serviceability of Lne 24AUP4 will be impai red. The 
equipment designer has the responsibility f determining a ' 
design value s h that under the worst prop aD le Opef sting cOntl llilOns 
involving -supply-voltage variation and equipment variation the abso-
lute minlmum alto r-or allot-to-grid-N o.1 voltage is never less than 
11.000 volts. 

ine grid-No.4 voltage or grid-N o. 4-to-grid-M o.1 voltage required for 
focus of eny individual tube is independent of allot current and will 
remain essentially constant Tor values of allot voltage (or altar-to-
grid-No.1 voltage) or grid-N o.2 voltage (or grid-No.l-to-grid-x o.l 
voltage) within des lgn ranges Shown for these Items. 

t Distance Trom Reference Line for suitable PM cantering magnet 5h0 ultl 
not exceed 2-]./u Excluding extraneous fields, the center of the un-
deflected focused Spot will fall within a tittle having a 1/2-i ncn 
rod iu5 concentric with Lhe centef Of the tube face. It i5 to De noted 
that the earl n•s magnetic field Can cause a5 much as 1!2-inch deflec-
tion of the spot from the center of the tube face. 
Cathode dfive 15 the OpefaLing rand it lOn in which Lhe v1de0 51gnel 
varies the cathode potential with respect to grid No.1 and other elec-
trodes. 

For .T-ray shielding considerations, see sheet 
d--RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front o} this Section 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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24AUP4 

RASTER—CUTOFF—RANGE CHARTS 
GRID-DRIVE SERVICE 

Eq=6.3 VOLTS 
ULTOR VOLTS=12000 TO 20000 
GRID-N>t4 VOLTS ADJUSTED FOR FOCUS 
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24AUP4 

PICTURE TUBE 

SCREEN WIDTH 21 i lb MIN. 

221

REFERENCE 
LINE 

SHORT SMALL-SHELL 
DUODECAL 6-PIN BASE 

JEDEC GROUP 4, N>:B6-203 
OR 

SMALL-SHELL 
DUODECAL 6-PIN BASE, 

ARRANGEMENT I 
JEDEC GROUP 4, NQB6-63 

NOTE 3~ 

`~~ 2 „

]

~4M 

r 

t I/~ 

SCREEN 
HEIGHT 

161/8
MIN, 

f 
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24AUP4 

-^~ PICTURE TUBE 

~-. 

9 
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24AUP4 

PICTURE TUBE 

2 ~16 
yyMAy X. 
~L 

3/4 MIN; 

~ 50 

SEE NOTE 6 

6' 

MOLD-MATCH LINE 

SPLICE LINE 

iMAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 

NOTE I : THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERM(-

NALBY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS( 

OF t 30~. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE GAUGE JEDEC No. G-1 16 (SHOWN AT FRONT OF THIS 

SECTION) ANO WITH TUBE SEATED IN GAUGE, THE REFERENCE 

LINE IS DETERMINED 8Y THE INTERSECTION OF THE PLANE CC' 

OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND 8E ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 

DIAMETER OF 3". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST 8E GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT—
LESS CLOTH. 

NOTE 6: BULGE AT SPLICE—LINE SEAL MAY INCREASE THE IN—
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN I/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN I/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD—MATCH LINE. 

4-59 ELECTRON TUBE DIVISION 
RADIO CORIORATION Of AMERI U. NAR IISON, NEW JElSEY 

CE-99170 
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24AUP4 

AVERAGE DRIVE CHARACTERISTICS 

x 

CATHODE-DRIVE SERVICE 

Ef =.6.3 VOLTS 
UITOR-TO-GRID- Ngl VOLTS= I6000 

CATHODE BIASED POSITIVE WITH 
RESPECT 70 GRID NCI TO GIVE 
FOCUSED RASTER CUTOFF, 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 2I"x 16" 

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTO R VOLTS = 16000 
GRID Nsl BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 

FOCUSED RASTER CUTOFF, 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 21'if t6" 

--CATHODE DRIVE 
-GRID DRIVE 

300 
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m 200 Q 
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Z~ 24AUP4 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
Ef=Q3 VOLTS 
ULTOR-TO-GRID-Nsl VOLTS= 

12000 TO 20000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID NQI TO GIVE 
FOCUSED RASTER CUTOFF. 

GRID-DRIVE SERVICE 
Ep=6.3 VOLTS 
ULTOR VOLTS=12000 TO 20000 
GRID NQI BIASED NEGATIVE. WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF, 
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24BEP4 
Picture Tube 

NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS I 10° MAGNETIC DEFLECTION 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. 5 pf 
Grid No.1 to all other electrodes. 6 pf 

External conductive coating to anode 12500 max. pf 
11700 min. pf 

Heater Current at 6.3 volts  600 t 30 ma 
Heater Warm—up Time (Average)  11 seconds 
Electron Gun.  Type Requiring No Ion—Trap Magnet 

Optical: 

Phosphor (For curves, see front of this Section) P4—Sulfide Type, 
Aluminized 

Faceplate Filterglass 
Light transmission (Approx.)   74% 

Mechanical' 

Weight (Approx.)   26-1/2 lbs 
Overall Length  14.812" t .312" 
Neck Length  4.375" t .125" 
Projected Area of Screen   332 sq. in. 
External Conductive Coating: 
Type  Modified-Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings-and Dimensions: 
$ee Picture-Tube Dimensional-Outlines and Bulb J192 C/D 
sheets at front of this section. 

Cap Recessed Small Cavity(JEDEC No.J1-21) 
Base   Small —Button Neoeightar 7—Pin, 

Arrangement 1, (JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW   81(W 

Pin 1 -Heater 
Pin 3 -Grid No.1 
Pin 4 -Grid No.4 
Pin 6 -Grid No.2 aiA/~~i~s°2 
Pin 7 -Cathode 
Pin 8 -Heater 
Cap -Anode (Grid No.3. 

Grid No. S, Screen, 
Collector) 

C -External Conductive 
Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise spec ified, voltage values 
are positive with respect to cathode 

Anode Voltage  20000 max. volts 
Grid-No.4 (Focusing) Voltage: 

Positive value   1100 max. volts 
Negative value   550 max. volts 

C 

ANODE 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA 
10-64 



24BEP4 
Grid-No.2 Voltage  550 max. volts 
Grid-No.l Voltage: 

Negative peak value  220 max. volts 
Negative bias value  154 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

Heater Voltage   16.9 max. volts 
15.7 min. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. volts 

After equipment warrr~up period   200 max. volts 
Heater positive with respect to cathode 200 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.l 

Anode Voltage  16000 volts 
Grid-No.4 Voltage  200 volts 
Grid-No.2 Voltage  400 volts 
Cathode Voltage for 

visual extinction of 
focused raster   42 to 78 volts 

Maximum Circuit Value: 

Grid-No.l Circuit Resistance. 1  5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

At front of this section 

V 
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24CP4B 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS 90° MAGNETIC DEFLECTION 

Electrical: 
Neater Current at 6.3 volts  600 ± 10% ma 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes  6 pf 
Cathode to all other electrodes  5 pf 
External conductive coating to anode 2500 max. pf 

2000 min. pf 
Electron Gun  Type Requiring No 

Ion-Trap Magnet 

Optical: 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)   75% 

Phosphor (For curves, see front of this section). . P4—Sulfide Type, 
Aluminized 

Mechanical: 
Operating Position   Any 
Weight (Approx.)   35 lbs 
Overall Length   21-1/8" ± 3/B" 
Neck Length  7-1/2" ± 3/16" 
Projected Area of Screen   332 sq. in. 
External Conductive Coating: 

Type   Regular-Band 
Contact area for grounding  Near Reference Line 

For Additional lnformation on Coatings, Dimensions, and 
Deflection Angles: 
See Picture -Tube Dimensional-Outlines and Bulb Jzg2 A/B 
sheets at the front of this section 

Cap  Recessed Smal l Cavity (JEDEC No.J1-21) 
Base Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.BS-57) 

Basing Designation for BOTTOM VIEW   12N 
ANODE 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

Maximum Ratings, Design-Maximum Values: 

Cap-Anode 
(Grid No.3, 
Collector) 

Gp C-External 
Conductive 
Coating 

Anode Voltage  22000 max. volts 
Grid-No.2 Voltage  550 max. volts 

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

DATA 
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24CP4B 

Grid-No.l Voltage: 
Negative peak value  220 max. volts 
Negative bias value  155 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. volts 
After equipment warm-up period   200 max. volts 
Heater positive with respect to cathode. 200 max. volts 

Typical Operating Conditions: 

With anode voltage of ib000 volts 
and grid-h'o.a voltage of goo volts 

Grid-No.l Voltage for 
visual extinction of 
focused raster   -28 to -72 volts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance   1.5 max. megohrr6 

Far X-radiation shielding considerations, see sheet 
X-RADIATION PRECAIITIDNS FOR CATHODE-RAY TUBES 

at front of this section 

V 
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25AJP22 
Color Picture Tube 

Perms-Chrome Banded-Type Implosion Protection 
90° Rectan ular HI-CITE Screen 
New Rare-~arth (Red) Phosphor Unity Current Ratios 

ELECTRICAL 
Electron Guna, Three with Axes 

Tilted Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Series Connected within Tube with 
Each of the Other Two Heaters: 
Current at 6.3 V°   900 mA 

Focusing Method   Electrostatic 
Focus Lens   Bipotential 
Convergence Method   Magnetic 
Deflection Method  Magnetic 
Deflection Angles (ApproxJ: 

Diagonal   89 deg. 
Horizontal   78 deg. 
Vertical   63 deg. 

Direct Interelectrode Capacitances(Approx.): 
Grid No.l of any gun 

to all other electrodes   6 pF 

Grid No.3 to all other electrodes   6.5 pF 

All cathodes to all other electrodes  15 pF 

External conductive coating j 2500 max. pF 
to anode (Approx.)   12000 min. pF 

OPTICAL 
Faceplate   Filterglass 

Light transmission at center (Approx.)   42% 

Surface   Polished 

Screen, on Inner Surface of Faceplate: 

Type   Aluminized, Tricolor, Phosphor-Dot 

Phosphor (three separate 
phosphors, collectively) b. . P22-New Rare-Earth (Red), 

Sulfide (Blue &Green) Type 

Fluorescence and phosphorescence of 
separate phosphors, respectively . . . Red, Blue, Green 

Persistence of group phosphorescence . . . Medium Short 

Dot Arrangement   Triangular group consisting of 
red dot, blue dot, and green dot 

Spacing between centers of adjacent 
dot trios (Approx.)   0.029 in (0.74 mm) 

~~~ 
Electronic 
Components 

DATA 1 
9.66 



25AJP22 
MECHANICAL 
Minimum Screen Area (Projected): . .295 sq. in (1905 sq. cm) 

Bulb Funnel Designation   JEDEC No.J195-1/2 AI 

Bulb Panel Designation   JEDEC No.FP196-1/2 

Base   Small-Button Diheptar 12-pin 

Basing Designation  JEDEC No.14BE 

Pin Position Alignment   Pin No.12 Aligns Approx. 
with Anode Bulb Contact 

Operating Position   Anode Bulb Contact on Top 
Weight (Approx)   38 ]b (17.4 kg) 
MAXIMUM AND MINIMUM RATINGS, Design- Maximum Values 
Unless otherwise specified, ualues are (or each gun 
and uoltage ualues are positiue with respect to cathode 

Anude Voltage   27,500 max. V 
20,000 min. V 

Total Anode Current, 
Long-Term Average   1000 max. µA 

Grid-No.3 (Focusing Electrode) Voltage   6000 max. V 

Peak Grid-No.2 Voltage, 
Including Video Signal Voltage  1000 max. V 

Grid-No.l Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value 200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage (ac or dc): 

Under operating conditions° 

Under standby conditionsd  
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds   450 max. V 
After equipment warm-up period: 

Combined AC and DC value   200 max. V 
DC component value   200 max. V 

Heater positive with respect to cathode: 
AC component value   200 max. V 
DC component value   0 max. V 

EQUIPMENT DESIGN RANGES 
Unless otherwise specified, ualues are for each gun 
and uoltage ualues are positiue with respect to cathode 

For anode voltages between 20,000 and 27,500 V 

Grid-No.3 (Focusing Electrode) Voltage . . 16.8% to 20% 
of Anode voltage 

)6.9 max. V 
15.7 min. V 

5.5 max. V 

'~.,, 

"~°. 
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25AJP22 

v~ 

Grid-No.2 and Grid-No.l Voltagea for 
Visual Extinction of Focused 
Spot   See CUTOFF DESIGN CHART 

Maximum Ratio of Grid-No.2 Voltagea, 
Highest Gun to Lowest Gun in Any 
Tube (At grid-No.l spot cutoff 
voltage of —100 V) 1  86 

Heater Voltage: 
Under operating conditions°  6.3 V 
Under standby conditions  5.0 V 

Grid-No.3 Current (Total)   —45 to +15 µA 

5 to +5 µA Grid-No.2 Current  

To Produce White of 9300°  K + 27 M.P.C.D. 
(CIE Coordinates x .281, y~.311): 
Percentage of total anode 

current supplied by 
each gun (average)  

Ratio of cathode currents: 
Red/blue  
Red/green  
Blue/green  

Red Blue Green 
34 32 34 % 

Min. Typ. Max. 
0.75 1.10 1.50 
0.65 1.00 1.50 
0.60 0.9 1 1.30 

Displacements, Measured at Center of Screen: 
Raster centering displacement: 

Horizontal 
Vertical  

Lateral distance between 
the blue beam and the con-
verged red and green beams . . . 

Radial convergence displacement 
excluding effects of dynamic 
convergence (each beam)  

Maximum Required Correction for 
Registere(Including Effect of 
Earth's Magnetic Field when 
Using Recommended Components) 
as Measured at the Center of the 
Screen in any Direction 0

LIMITING CIRCUIT VALUES 
High-Voltage Circuits: 

Grid-No.3 circuit resistance   7.5 max. MS2 

In order to minimize the possibility of damage to the tube 
caused by a momentary internal arc, it is recommended 
that the high-uoltage power supply and the grid-No.3 poorer 
supply be of the limited-energy type, .in which the ahort-
circurt current does not exceed 20 mrllramperes. 

Low-Voltage Circuits: 
Effective grid-No.l-to-cathode_ 

circuit resistance (each gun)  0.75 max. MS2 

±0.47 in (±11.9 mm) 
±0.45 in (±11.4 mm) 

±0.25 in (±6.4 mm) 

±0.37 in (±9.4 mm) 

005 in (0.13 mm) max. 
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25AJP22 
The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube 
heater ie connected directlyto the receiver chassis ground. 
Under these conditions the circuits to the elements of all 
tubes, including the color picture tube, operating from the 
same heater winding and all connections of any other 
circuits to the heater winding should each have an imped-
ance such that their respective power sources in com-
bination will not supply a continuous short circuit current 
of more than 750 milliamperes total in the assumed picture 
tube heater ground connection. The leads from all other 
circuits must be separated from the picture tube leads by 
aminimum distance of 0.25 inch (6.4 mm) to prevent energy 
transferto the picture tube circuits. Such current limitation 
will help prevent picture tube damage in case of momentary 
cascade arcing. 

° Formaximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. The series impedance to 
any chassis connection in the DC biasing circuit for the 
heater should be between 100,000 ohms and 1 megohm. 

b For curve, see Group Phosphor-P22-New R¢re-E¢rth (Red1, 
Sulfide (Blue & Greenl at front of this section. 

° The mating socket, including its associated, physically-
attached hardware and circuitry, must not weigh more than 
one pound. 

d For "instanton" applications, a maximum heater voltage of 
5.5 volts (design-maximum value) may be maintained on the 
color picture tube when the receiver is in the "off ' (stand-
by) position. All other voltages normally applied to the tube 
must be removed during standby operation. 

e 
Register is defined as the relative position of the beam 
trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING 

Because the 25AJP22 is designed to be operated at 
anode voltages as high as 27.5 kilovolts (design-maxi-
mum value), shielding of the 25AJP22 for X-radiation 
may be needed to protect against possible .injury from 
prolonged exposure at close range. 

BASE SPECIFICATION—JEDEC No.14BE 
Pin 1: Heater Pin 11: Cathode of Blue Gun 
Pin 2: Cathode of Red Gun Pin 12: Grid No.l of Blue Gun 
Pin 3: Grid No.l of Red Gun Pin 13: Grid No.2 of Blue Gun 
Pin 4: Grid No.2 of Red Gun Pin 14: Heater 
Pin 5: Grid Na.2 of Green Gun Cap: Anode (Grid No.4, 
Pin 6: Cathode of Green Gun Screen, Collector) 
Pin 7: Grid No.l of Green Gun C: External Conductive 
Pin 9: Grid No.3 Coating 

V 
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25AJP22 
BOTTOM VIEW OF BASE 

sus 

BLUE GUN 

HORIZONTAL 
rEOFSCREEN ~ Q~~I 8.5°t5 °

GREEN GUN 

RED GUN 

PLANE THROUGH 
CL OF PIN No. 2 

AND TUBE AXIS 

92CS-12816 

LOCATION OF RADIAL-CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

RADIAL POLE PIECES 

120° 

.590 
14.99 R' 

INTERNAL MAGNETIC 
SHIELD 

.300 
7.62 

.235
5.97 

92C5-12835R3 

NOTES FOR DIMENSIONAL OUTLINE 
Note 1: With tube neck inserted through flared end of refer-

ence-line and neck-funnel-contour gauge JEDEC 
No.G162 and with tube seated in guage, the reference 
line is determined by the intersection on the plane 
C-C' of the gauge with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move 
freely. Bottom circumference of base will fall within 

a 2-inch (51-mm) circle concentric with bulb axis. 
Note 3: The drawing shows the size and location of the con-

tact area of the external conductive coating. The 
actual area of this coating will be greater than that 
of the contact area so as to provide the required 
capacitance. External conductive coating must be 
grounded with multiple contacts. 

Note 4: To clean this area, wipe only with soft, dry, tintless 
cloth. 
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25AJP22 

CONTACT 
AREA OF 
EXTERNAL 

CONDUCTIVE 
COATING 
(NOTE 3) 

127 MIN. 

138 MAX. 

1.438 } .063 
36.53 } 1.60 

.250 
6.35 

.250 
6.35 

2.970 
75.44 

2;935
74.55 

14.5 
366 

20.718
526.24 MIN. 

RIM-BAND OPENING 

21.643 t .093 
549.73 } 2.36 

0. D. OF TENSION BANG 

DIMENSIONAL 
BASF. 

JEDEC No. BI2-244 
(NOTE 21 

INTERNAL 
RADIAL-CONVERGING 

VOLE PIECES 

CAVITY CAP 
~JEDEC No. JI-21 

TRANSPARENT 
INSULATING 

COATING 
(NOTE 4) 

L 34.5 
8 6 

SCREEN WIDTH 
19.875 

MIN.  
504.82 

— X098 MAX. 

~~ 

SCREEN 
HE 

15_575 
395.60 

62.7 
IS94 R. 2.20 R I 55.9 ' 

Is.7 R I 
os o 

I 
53.g R. I 
1363 

L 

8.678 
220.42 

~1 

17.55a }.100 

GHT ~~1 

MIN. 

I 

BLUE GUN 

\\b _ o+O

L-- 3483 R. 3.796 
%4' 

70.0 
17]8 R'~ 

445.87 t 2.54 I 
I 0. D. Of TENSION 

I I BAND B CRIMP 
I 2 

7 722 
I 3618' 1931 R' 

75.0 1.91 I 

1905 R' 19. 1 
SEAL 

V` 

~G_ J 

6.35 
MA%~ 

SO MA% 
SCREEN DIAGONAL 

  22.995 
~~,. 

MIN. 
584.07 

CLEARANCE AREA FOR TENSION BAND CLIP 
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25AJP22 
OUTLINE 

TENSgN BANG 

RIM BAND 

/~ j I 
I 

a sa, I 

e~\s  ,IIIIIII~1 
IIIIII

.~ (W 
'f'i ~'3 

~ ~~I
O c'9 8 9 0 6 

I  ~ I 
rFys/ 

?393 
y yC ~~ 

Oye9 \ ~\ yo \ 

16.330 
MIN. 

414.78 
RIM -BAND 
OPENING 

34.0 
864 

2.584 } 125 
65.6313.18 

3.434 y
87.22 

4.302 1 .125 
109.27 t 3.18 

.625 

I

~ 15.88 

I 9.7071.063  
hhh~~~---  246.5611.60 

  14.0091.188  
355.8314.78 

20.702 1.375 
525.83 i 9.53 

Dimensions in Inches/mm 

9F~F q 
r,~rF°F 

., <,y~ 

a.000 i.lee 
101.60 i 4.78 

6.693 k .188 
170.0014.78 

92LL-2283R1 
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25AJP22 

CUTOFF DESIGN CHART 

HEATER VOLTAGE = 6.3 V '. ~ 
ANODE-TO-CATHODE VOLTAGE = 20,000 TO 27,500 V 
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS.  
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25BCP22 

`'` Hi-Cite Matrix Screen 

90° Rectangular 

New Green Phosphor 

Color Picture Tube 
Perms-Chrome 

High-Resolution Gun 
Unity Current Ratios 

Antiglore Integral Protective Window 
ELECTRICAL 
Electron Guns, Three with Axes 
Tilted Toward Tube Axis   Red, Blue, Green 

Heater, of Each Gun Series 
Connected within Tube with 
Each of the Other two Heaters: 

Current at 6.3 V°   900 mA 

'Focusing Method . . ..   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

Deflection Method   Magnetic 

Deflection Angles: 

Diagonal   89 deg. 

Horizontal  78 deg. 

Vertical   63 deg. 
Direct Intereleetrode Capacitances (Approx.): 

Grid No.l of any gun 
to all other electrodes .. . . . . . . . . . . . 7.5 pF 

Grid No.3 to all other electrodes   6.5 pF 

All cathodes to all other electrodes   15 pF 

External conductive coating (2500 max. pF 
to anode  {( 2000 min. pF 

OPTICAL 
Faceplate and Protective Window . .. . . . . . . Filterglass 

Light transmission at center (Approx.)   67.5% 

Surface of Protective Window   Treated to minimize 
~r specular reflection 

Screen   Aluminized 

Matrix   Black opaque material 

Phosphor, raze-earth (red), 
sulfide iblue &green)   P22 

,,.~, Persistence   Medium-Short 

Array  422,550 Dot trios 

Spacing between centers of 
adjacent dot trios (approxJ 0  029 in (0.74 mm) 
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25BCP22 
MECHANICAL 
Minimum Screen Area (Projected). . 295 sq. in (1905 sq. cm) 
Bulb Funnel Designation   . . . JEDEC No.J195-1/2 

Bulb Panel Designation  JEDEC No.FP196-1/2 `, 

Protective Window Designation   JEDEC No.SP196-1/2 

Base b   Small-Button Diheptar 12-pin 
Pin Position Alignment   Pin No. 12 Aligns Approx. 

with Anode Bulb Contact 
Operating Position . . .   Anode Bulb Contact on Top 

Weight (Approx.)    42 lb (19.1 kg) ~ 
MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, values aze for each gun and volt-
age values are positive with respect to cathode 

Anode Voltage   127,500 max. V 

l 20,000 min. V 
Total Anode Current, `,,. 
Long-Term Average  1000 max. µA 

Grid-No.3 (Focusing Electrode) 
Voltage     6000 max. V 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.l Voltage: 
Negative bias value   400 max. V 

Negative operating cutoff value   200 max. V 

Positive bias value  0 max. V 

Positive peak value   2 max. V 
Heater Voltage (ac or dc): 

Under operating conditions° 5.7 min.-6.9 max. V 

Under standby conditioned   5.5 max. V 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode: ... During equipment warm-up period 

not exceeding 15 seconds . .   450 max. V 

After equipment warm-up period: 

Combined AC and DC value   200 max. V 

DC component value   200 max. V 
Heater positive with respect to cathode: 

AC component value   200 max. V `

DC component value   0 max. V 

EQUIPMENT DESIGN RANGES 
Unless otherwise specified, values are for each gun and volt-
age values are positive with respect to cathode 

For anode voltages between 20,000 and 27,500 V ~ 

Grid-No.3 (Focusing Electrode) Voltage   . 16.8% to 20% 
of Anode voltage 
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25BCP22 
Grid-No.2 and Grid-No.l Voltages for 
Visual Extinction of Focused 
Spot   See CUTOFF DESIGN'CHART 

"`Alaximum Ratio of Grid-No.2 Voltages, 
Iigheat Gun to Lowest Gun in Any 

Tube (At grid-No.l spot cutoff 
voltage of -100 V)   1.86 
Heater Voltage: 

Under operating conditions:°

When standby operation is not 
utilized 

When 5.0-V standby operation. 
is utilized 

Under standby conditioned

63 V 

60 V 
50 V 

Grid-No.3 Current (Total)   -45 to +15 µA 

+rid-No.2 Current   -5 to +5 µA 
To Produce Whiie of 9300° K + 27 
M.P.C.D. (CIE Coordinates x = 0.281, 
y =0.311): 

Percentage of total anode 
current supplied by each Red Blue Green 
gun (average)  34 32 34 % 

Ratio of cathode currents: Min. Typ. Max. 

Red/blue   0.75 1.10 1.50 

Red/green   0.65 1.00 1.50 

Blue/green   0.60 0.91 1.30 
Displacements, Measured at Center of Screen: 

Raster centering displacement: 
Horizontal ± 0.45 in (± 11.4 mm) 
Vertical   ± 0.45 in (± 11.4 mm) 

Lateral distance between 
the blue beam and the con-
verged red and green beams .. . . ± 0.25 in (± 6.4 mm) 

Radial convergence displacement 
excluding effects of dynamic 
convergence (each beam)  

axi mum Required Correction for 
egistere (Including Effect of 

Earth's Magnetic Field when 
Using Recommended Components) 
as Measured at the Center of the 
Screen in any Direction   0.005 in (0.13 mm) max. 

MITING CIRCUIT VALUES 
igh-Voltage Circuits: 

Grid-No.3 circuit resistance   7.5 max. M4 

± 0.37 in (± 9.4 mm) 
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25BCP22 
In order to minimize the possibility of damage to the tube 
caused by a momentary internal arc, it is recommended 
that the high-voltage power supply and the grid-No.3 
power supply be of the limited-energy type, in which the 
short-circuit current does not exceed 20 milliamperes. 

Low-Voltage Circuits: 
Effective grid-No.l-to-cathode-
circuit resistance (each gun)   0.75 max. MS2 
The low-voltage circuits, including all heater circuits, 
should be analyzed by assuming the color picture tube 
heater is connected directly to the receiver chassis ground. 
Under these conditions the circuits to the elements of all 
tubes, including the color picture tube, operating from the 
same heater winding and all connections of any other 
circuits to the heater winding should each have an imped-
ance such that their respective power sources in com-
bination will not supply a continuous short circuit current 
of more than 750 milliamperes total in the assumed picture 
tube heater ground connection. The leads from all other 
circuits must be separated from the picture tube leads by 
a minimum distance of 0.25 inch (6.4 mm) to prevent energy 
transfer to the picture tube circuits. Such current limitation 
will help prevent picture tube damage incase of momentary 
cascade arcing. 

° For maximum cathode life, it is recommended that the 
heater supply be regulated. The series impedance to any 
chassis connection in the do biasing circuit for the heater 
should be between 100,000 ohms and 1 megohm. 

b The mating socket, including its associated, physically-
attached hardware and circuitry, must not weigh more 
than one pound. 

d The use of a 5-volt standby condition in conjunction with 
6-volt operating condition is recommended to improve the 
reliability of the color picture tube by extending the emis-

sion wear-out life and reducing other gun-related defects. 

A maximum heater voltage of 5.5 volts (Design-Maximum ~ 
value) may be maintained on the color picture tube when 
the receiver is in the "off" (standby) position. All other 
voltages normally applied to the tube must be removed 
during standby operation. 

e Register is defined as the relative position of the beam 

trios with respect to the associated phosphor-dot trios. 

X-RADIATION WARNING: Because the 25BCP22 is de-
signed to be operated at anode voltages as high as 
27.5 kilovolts (Design-Maximum value), shielding of 
the 25BCP22 for X-radiation may be needed to protect , 
against possible injury from prolonged exposure at 
close range. 
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25BCP22 
BASE SPECIFICATION -JEDEC No. 14BE 
Pin 1: Heater Pin 11: Cathode of Blue Gun 

~in 2: Cathode of -Red Gun Pin 12: Grid No.l of Blue Gun 
'in 3: Grid No.l of Red Gun Pin 13: Grid No.2 of Blue Gun 

Pin 4: Grid No.2 of Red Gun Pin 14: Heater 
Pin 5: Grid No.2 of Green Gun Cap: Anode (Grid No.4, 
Pin 6: Cathode of Green Gun Screen, Collector) 
Pin 7: Grid No.l of Green Gun C: External Conductive 

~in 9: Grid No.3 Coating 

BOTTOM VIEW OF BASE 
HORIZONTAL BLUE GUN 
~ OF SCREEN 

GREEN GU 
RED GUN 

LOCATION OF RADIAL-CON-
VERGING POLE PIECES VIEWED 
FROM SCREEN END OF GUNS 

8.5°~ S°

PLANE 
THROUGH 120• 
~ OF PIN 
No. 2 AND 

TUBE AXIS 
92C9-i2Bi6 

RADIAL 
POLE 
PIECES INTERNAL 

MAGNETI C 
SH ELD 

\l 

300 
7.62 

.390 R 14.99 ' 
92CS-12B35R4 

NOTES FOR DIMENSIONAL OUTLINE 
Note 1: With tube neck inserted through flared end of refer-
ence-line and neck-funnel-contour gauge (JEDEC No.G162) 
and with tube seated in gauge, the reference line is deter-
mined by the intersection of the plane C-C~ of the gauge 
with the glass funnel. 
Note 2: Socket for this base should not be rigidly mounted; 
it should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch (51-mm) 
circle concentric with bulb axis. 
Note 3: The drawing shows the size and location of the con-

tact area of the external conductive coming. The actual area 

of this coating will be greater than that of the contact area 

so as to provide the required capacitance. External conduc-

tive coating must be grounded with multiple contacts. 

d ote 4: To clean this area, wipe only with soft, dry, lint 
less cloth. 
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25BCP22 
DIMENSIONAL 

CONTACT 
AREA OF 
El(TERNAL 
CONDUCTIVE 
COATING 

(NOTE 3) 

I.5 

1.43 B ±.063 
DiA: 

36.53 f 1.60 

.250 
6.35 

.250
6.35 

BASE 
JEDEC No. 812-244 

~~ (NOTE 27 

9 70 INTERNAL 

75.44 RADIAL-CONVERGING 
POLE PIECES 

2.935 
74.55 

  14.5  

368 
21.310 ±.093  

—541.21 ~3€ 
PROTECTIVE WINDOW 
  21.500 _ .093  

546.10 f 2.36 
MOLD —MATCH LINE 

CAVITY CAP 
JEDEC No. JI-21 

TRANSPARENT `,,. 
/"~~ INSULATING 

COATING 
(NOTE 4) 

SCREEN WIDTH 

504.E MiN. 

15.700 R 62.700 
398.78 1592.58 

R 

I 58.288 
R 

tr  1480.52 

I 

OTO 

3.7% 
96.42 

) 72. 188 
( ~~ I~R.  1833

J
.58 R

` ~ —___3 

i 
2.158 

R 
54.81 

53.600 R 
BLUE 1361.44 
GUN 

( 
SCREEN 
HEIGHT 
15.575  

MIN. 
395.60 

SAGITTAL HEIGHTS AT POINTS 
32b 

BEYOND THE EDGE OF 
MINIMUM SCREEN 

DIAGONAL 
1.%4 
49.89 

I .461 
W IDTN 3711 HEIGHT 

0.896 
22.76 

SCREEN DIAGONAL 
22.995 

MIN. 584.07 t 
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25BCP22 

4.000±.169 
I IOI.60f 4.78 
I

"~"\ 

•`~ 

17024± 093 
432.41 t 2.36 
PROTECTIVE 

WINDOW 

172 6 3±.093 
438.4812 36 
MOLD-M4TCH 

LINE 

6 

4.494  + .125 _ 
1 14. ISf 3. 18 

3.064 I 
77.83 

  9.707±A63
246.56 t 1.60 

14.201  ±.188 
36071 f 4.78 
  20894  2.375 

53071 19.63 

1 6.693±.189 w
170.00! 4.78 

Dimensions in 
Inches 

unless otherwise shown 
mm 

92GL-i2B38R3 
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25BCP22 
CUTOFF DESIGN CHART 

NEATER VOLTAGE = 6.3 V 
ANODE-TO-CATHODE VOLTAGE =20,000 TO 27,500 V 
GRID No.3-TO-CATNOOE VOLTAGE ADJUSTED FOR FOCUS. 
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25BDP22 
Color Picture Tube 

Hi-Cite Matrix Screen Perma-Chrome 

90° Rectangular High-Resolution Gun 

New Green Phosphor Unity Current Ratios 

Integral Implosion Protection —Banded Type 

--The 25BDP22 is the same as the 25BCP22 except for: 

OPTICAL 
Faceplate   Filterglasa 

Light transmission at center (Approx.)   69% 
Surface  Polished 

^.MECHANICAL 
iVeight (ApproxJ    38 lb (17.4 kg) 

DIMENSIONAL OUTLINE (Top View) 

CONTACT 
AREA OF 
EXTERNAL 

COfgUCTIVE 
COATING 
(NOTE 3) 

T 

127 MIN. 

13! 
MAX 

f! 

1.436 } .063 
36.53 } I.60 

.250 
6.35 

E 

.250 
6.38 

2.970 
75.44 

2.935
74.55 

14.5 
36e 

zo.71e
526.24 MIN. 

RIM-BAND OPENING 

21.643 } .093 
549.73 } 2.36 

0. D. OF TENSION BAND 

BASE 
JEDEC No. B12-244 

(NOTE 2) 

INTERNAL 
RADIAL-CONVERGING 

POLE PIECES 

CAVITY CAP 
JEDEC No. JI-21 

TRANSPARENT 
INSULATING 

COATING 
(NOTE 41 

3a. s 

.098 MAX. 
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25BDP22 

DIMENSIONAL OUTLINE (Front View) 

SCREEN WIDTH 
19 875 MIN.  
504.82 

1 

SCREEN 
ME IQiiT 

IS 373 yIN. 
393.60 

I 

I 
I 

<-L 
I 
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25BDP22 
DIMENSIONAL OUTLINE (Right Oblique View) 
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25BDP22 
DIMENSIONAL OUTLINE (Right Side View) 

4.000 3.Ifie 
lol.so 34.7e 

16.330 
MIN. 

414.78 
RIM-BAND 
OGENING 

34.0 
B64 

2.Se4 3.125 
65.633 i.IB 

3.434 y
87.22 

4.302 3 _I25 
109.27 3 3.16 

15?B8 

9.707 3.061 
246. S6 } 1.60 

14.0093.188 
355.63 3 4.78 

20.702 3.373 
525.9339.53 

92LL-2263RI 

Note 1: With tube neck inserted through flared end of refer-
ence-line and neck-funnel-contour gauge (JEDEC No.G162) 
and with tube seated in gauge, the reference line is deter-
mined by the intersection of the plane C-C~ of the gauge 
with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; 

it should have flexible leads and be allowed to move freely. 
Bottom circumference of base will fall within a 2-inch (51-mm) 
circle concentric with bulb axis. 

Nota 3: The drawing shows the size and location of the con-
tact area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact area 
so as to provide the required capacitance. External conduc-
tive coating must be grounded with multiple contacts. 

Note 4: To clean this area, wipe only with soft, dry, Tint-
less cloth. 

6.693 k .186 
170.0034.7e 

Dimensions in 
~^ches unless otherwise shown 
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25BGP22 
Color Picture Tube 

PERMA-CHROME HI-CITE Screen 

Rare-Earth (Red) Phosphor 
Antiglare Integral Protective Window 

This data sheet is to be used in conjunction 
with data for RCA-25XP22. 

For general data, terminal diagram, maximum and minimum 
ratings, equipment design ranges, limiting circuit values, 
x-radiation warning, and general considerations of the 
25BGP22, refer to the 25XP22 except as noted below. 

MECHANICAL 

Bulb Panel Designation  JEDEC No.FP196-1/2A3 

OPTICAL 

Faceplate and Protective Window 
Light Transmission at center (Approx.)   52.5% 

EQUIPMENT DESIGN RANGES 

To Product White of 93000 K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.3111: 

Percentage of total anode 
current supplied by Red Blue Green 
each gun (average)   30 31 39 % 

Ratio of cathode currents: Min Typ Max 

Red/blue  0.75 0.95 1.25 

Red/green  0.60 0.75 1.10 

Blue/green  0.60 0.80 1.10 

~~U LJ 
Electronic 
Components 

DATA 
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25BGP22 
TYPICAL LIGHT-OUTPUT CHARACTERISTIC 

NEATER VOLTAGE • 6.3 V 
ANODE - TO-CATHODE VOLTAGE • 25,000 V 
GRID No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE 4NODE CURRENT 

TO PRODUCE 9300•K 27 M. P. C. D. WHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN TO 

PRODUCE 9300•K +27 M. P. C. D. WHITE 
RED GUN: 30% 
BLUE GUN: 31 Y. 
GREEN GUN: 39% 

RASTER SIZE: 19.875"x 15.575° (504.82 mm x 395.60mm ) 
• MEASURED WITHIN 5"(127mm) DIAMETER AREA CENTERED ON 

TUBE FACE. 
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25BHP22 
Color Picture Tube 

PERMA-CHROME HI-CITE Screen 

Rare-Earth IRedl Phosphor 

Integral Implosion Protection —Banded Type 

This data sheet is to be used in conjunction with 
data for RCA-25AJP22. 

For general data, maximum and minimum ratings, equip-

ment design ranges, limiting circuit values, x-radiation 

warning and base specification of the 25BHP22, refer to the 
25AJP22 except as noted below. 

MECHANICAL 

Bulb Panel Designation   JEDEC No.FP196-1/2H1 

OPTICAL 

Faceplate: 

Light transmission at center (Approx.l   52% 

EQUIPMENT DESIGN RANGES 

To Product White of 9300° K + 27 M.P.C.D. 
(CIE Coordinates x = 0.281, y = 0.3111: 

Percentage of total anode 
current supplied by Red Blue Green 
each gun (average)   30 31 39 % 

t'Ʒs Ratio of cathode currents: Min Typ Max 
Red/blue   0.75 0.95 1..25 

Red/green   0.60 0.75 1.10 

Blue/green   0.60 0.80 1.10 

_~~ /~ Electronic 
ULJ Components 

DATA 
2-70 



25BHP22 

TYPICAL LIGHT-OUTPUT CHARACTERISTIC 

HEATER VOLTAGE • 6.3 V 
ANODE - TO-CATHODE VOLTAGE • 23,000 V 
GRID No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS 40JUSTED TO GIVE COMPOSITE ANODE CURRENT 

TO PRODUCE 9300•K 27 M. P. C. D. WHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED 8Y EACM GUN TO 

PRODUCE 9300°K +27 M. P. C.O. WHITE: 
RED GUN: 30% 
BLUE GUN: 31 % 
GREEN GUN 39Y 

RASTER SIZE 19.875"x15.573"(504.82 mmx395.60mm) 
• MEASURED WITHIN 5"(127mm) DIAMETER AREA CENTERED ON 

TUBE FACE. 
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2 5VABP22 
Color Picture Tube 

~ Ultra-Rectangular 
4 x 3 Aspect Ratio 

Electrical: 

Electron Guns, Three with Axes 
Tilted Toward Tube Axis 

r~~, 

Hi-Cite Matrix Screen 
Light-Neutral Screen Appearance 

  Red, Blue, Green 
Heater, of Each Gun Series Connected within 
Tube with Each of the Other Two Heaters: 

Current at 6.3 V   900 mA 

Focusing Method   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic 

Deflection Method  Magnetic 

Deflection Angles IApprox.l: 
Diagonal   90 deg 
Horizontal   78 deg 
Vertical   60 deg 

Direct Interelectrode Capacitance (Approx.l: 
Grid No.1 of any gun to all other electrodes  7.5 pF 
Grid No.3 to all other electrodes   6.5 pF 
All cathodes to all other electrodes   15 pF 

Capacitance Between Anode and External 
Conductive Coating  
Optical 

Faceplate and Safety Panel   Filterglass 
Light transmission at center (Approx.)   66% 

Surface of Safety Panel   Treated to minimize 
specular reflection 

  Aluminized 
Black opaque material 

Screen 
Matrix 

2500 max. pF 
2000 min. pF 

~. Phosphor, rare-earth (red) sulfide (blue &green)   P22 
Persistence   MediumShort 

Array  
Spacing between centers of adjacent 
dot trios lapprox.)  

Mechanical: 
Minimum Screen Area (Projected)  
Bulb Funnel Designation   JEDEC No.J208-3/4 B1/D1 

Bulb Panel Designation  

Base Designations  

566,000 Dot trios 

0.026 in (0.66 mm) 

315 sq. in12032 sq. cm) 

JEDEC No.FP209-3/4 W2 

Small-Button Diheptar 12-Pin 
(JEDEC No.B12-244) 

Basing Designation   JEDEC No.14BE 
r►. 

Pin Position Alignment  Pin No.12 Aligns Approx. with 
Anode Bulb Contact 

~~U L~ 
Electronic 
Components 

DATA 1 
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25VABP22 
Operating Position, preferred . . . . Anode Bulb Contact on Top 

Gun Configuration   Delta 

Weight (Approx  1  49 Ib (22.3 kg) 

Implosion Protection: 

Integral Safety Panel  JEDEC No.SP209-1/4A1 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, values are for each gun and voltage 
values are positive with respect to cathode. 

Anode Voltage   1 27,5 max. kV 
ll  20 min. kV 

Anode Current, Long-Term Averageb   1000 max. /lA 

Grid-No.3 (Focusing Electrode) Voltage   6000 max. V 

Peak-Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max. V 

Grid-No.1 Voltage: 
Negative bias value   400 max. V 
Negative operating cutoff value   200 max. V 
Positive bias value   0 max. V 
Positive peak value   2 max. V 

Heater Voltage (ac or dc):c 

Under operating conditions   1 6.9 max. V 

15.7 min. V 

Under standby conditioned   5.5 max. V 

Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 

After equipment warm-up period: 
DC component value   200 max. V 
Peak value   200 max. V 

Heater positive with respect to cathode: 
DC component value   0 max. V 
Peak value   200 max. V 

~..€ 

'a./ 

Equipment Design Ranges: 

Unless otherwise specified, values are for each gun and voltage v..i 
values are positive with respect to cathode 

For anode voltages between 20 and 27.5 kV 

Grid-No.3 (Focusing Electrode) Voltage   16.8% to 20% of 
Anode voltage 

~~U LJ 
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25VABP22 

Grid-No.2 Voltage for Visual Extinction 
of Undeflected Focused Spot . . .See CUTOFF DESIGN CHART 

,^ in Figure 3 
At Grid No.1 voltage of-75 V   95 to 295 V 
At Grid No.1 voltage of-125 V   205 to 535 V 
At Grid No.1 voltage of -175 V   315 to 780 V 

Maximum Ratio of Grid-No.2 Voltages, Highest Gun to 
Lowest Gun in Any Tube (At grid-N o.1 spot cutoff 
voltage of -100 V)   1.86 

Heater Voltage:c 
Under operating conditions: 

When standby operation is not utilized   6.3 V 
When 5.0-V standby operation is utilizedd   6.0 V 

Under standby conditioned   5.0 V 

Grid-No.3 Current (Total)   ±15 ,uA 

Grid-No.2 Current   ~ /.!A 

Grid-No.1 Current   ~ {aA 

.~~. 

CIE Coordinates: 
X   0.313 0.281 
Y   0.329 0.311 

Percentage of total anode current 
supplied by each gun (average): 

Red   41 30 % 
Blue   24 31 % 
Green   35 39 % 

Ratio of cathode currents: 
Red/blue: 

Minimum   1.35 0.75 
Typical   1.70 0.95 
Maximum   2.20 1.25 

Red/green: 
,,~., Minimum   0.95 0.60 

Typical   1.15 0.75 
Maximum   1.70 1.10 

Blue/green: 
Minimum   0.50 0.60 
Typical  0.70 0.80 
Maximum   0.95 1.10 

IIIum.D Color 
To Produce White Light of   6550oK + 9300oK + 

7 M.P.C.D. 27 M.P.C.D. 

Displacements, Measured at Center of Screen: 
Raster centering displacement: 

Horizontal   ± 0.45 in (± 11.4 mm) 
Vertical   ± 0.45 in (± 11.4 mm) 

Lateral distance between the blue beam and 
the converged red and green beams   ± 0.25 in (± 6.4 mm) 

~~U LJ 
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25VABP22 

Radial convergence displacement excluding 
effects of dynamic convergence 
leach beam)   ± 0.37 in (± 9.4 mm) 

Maximum Required Correction for Registers 
(Including Effect of Earth's Magnetic Field 
when Using Recommended Components) as 
Measured at the Center of the Screen in 
any Direction 0005 in (0.13 mm) max. 

Typical Operation: 

Heater Voltage   6.3 V 

Anode Voltage   25 kV 

Grid No.3 Voltage   Adjusted for focus 

Color Temperature   9300° K + 27 M.P.C.D. 

Raster Size   20.776 x 15.582 in 
(527.71 x 395.78 mm) 

Typical White-Light Output Measured within 5 in 
1727 mm) diameter area centered on tube face: 

At anode current of 1000 µA   54 fL 
185 Nit 

Limiting Circuit Values: 

High-Voltage Circuits: 
Grid-No.3 circuit resistance   7.5 max. MS2 

Low-Voltage Circuits: 
Effective grid-No.t-tocathode-
circuit resistance (each gun)  0.75 max. MSZ 

X-Radiation Characteristic: 

Maximum Anode Voltage at which the X-radiation emitted 
will not exceed 0.5 mR/h at an anode current 
of 300 µA   35 kV 

The X-radiation emitted from this picture tube, as measured in ac-
cordance with the procedure of JEDEC Publication No.64A will not 
exceed 0.5 mR/h throughout the useful life of the tube when opera- 
tad within the Design-Maximum ratings: 27.5 kV anode voltage and 
1000 µA anode current. The tube should not be operated beyond 
its Design-Maximum ratings stated above (such operation may 
shorten tube life or have other permanent adverse affects on its per-
formance), but its X-radiation will not exceed 0.5 mR(h for anode 
voltage and current combinations given by the isodose-rate limit 
characteristics as shown in Figure 1 . Operation above the values 
shown by the curve may result in failure of the television receiver to 
comply with the Federal Performance Standard for Television Re-
ceivers, Sub-Part C of Part 78 of Title 42, Code of Federal Regula-
tions (PL90-602) as published in the Federal Register Vo1.34, No. 
247, Thursday, December 25, 1969. Maximum X-radiation as a 
function of anode voltage at 300 /JA anode current is shown by the 
curve in Figure 2. X-radiation at a constant anode voltage varies 
linearly with anode current. 
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25VABP22 

a The mating socket, including its associated, physically-attached 
,..~ hardware and circuitry, must not weigh more than one pound 

lone-half kilogram). 

The short-term average anode current should be limited by cir-
cuitry to 1500 microamperes. 

c For maximum cathode life, it is recommended that the heater 
supply be regulated. The series impedance to any chassis con-
nection in the do biasing cirucit for the heater should be between 
100 kilohms and t megohm. The surge voltage across the heater 
must be limited to 9.5 volts rms. 

.~ 

~~ 

d 

b 

The use of a 5-volt standby condition in conjunction with 6-volt 
operating conditions is recommended to improve the reliability 
of the color picture tube by extending the emission wear-out life 
and reducing other gun-related defects. A maximum heater volt-
age of 5.5 volts (Design-Maximum value) may be maintained on 
the color picture tube when the receiver is in the "off" (standby) 
position. All other voltages normally applied to the tube must be 
removed during standby operation. 

e Register is defined as the relative position of the beam trios with 
respect to the associated phosphor-dot trios. 

Notes for Dimensional Outline 

Note 1: With tube neck inserted through flared end of reference-
line and neck-funnelcontourgauge (JEDEC No.G162) and with tube 
seated in gauge, the reference line is determined by the intersection 
of the plane C-C~of the gauge with the glass funnel. 

Note 2: Socket for this base should not be rigidly mounted; it 
should have flexible leads and be allowed to move freely. Bottom 
circumference of base will fall within a 2-inch (51-mml circle con-
centric with bulb axis. 

Note 3: The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area of this 
coating will be greater than that of the contact area so as to provide 
the required capacitance. External conductive coating must be 
grounded with multiple contacts. 

Note 4: To clean this area, wipe only with soft, dry,lintless cloth. 

~~U u 
Electronic 
Components 

DATA 3 
2-72 



25VABP22 

DIMENSIONAL OUTLINE 
La3et.oG3 r
36.33 f 1.60 

DIA. 
I JEDEC No. 812-2M 

1 INO7E 2) 

2.970 
73,11 I INTERNAL 

f L RADIAL-CONVERGING 
~2  POLE PIECES 

71.55 

CAVITY CAP 
~JEDEC No. JI-21 

TRANSPARENT 
INSULATING 

COATIIM 
(NOTE 4) 

CONTACT 
AREA OF 
E%TERNAL 
CONDUCTIVE 
COATING 
(NOTE 3) 

I 
3.63 
113.0 MIN. 

1 

G~9 9 
MA%. 

IS.O 
381 

22.329!.093
SGT 16 12.36 
SAFETY PANEL 

22.3111 A93 
  371.7812.36  
MOLD-MATCH UNE 

SCREEN WIDTN 

X777716 MIN. 

r 

/.--- 

I 
PI

---

98_395 R 1.467 
2199.23 37.26 R' 

I BLUE GIIN-~ 
EN IGM~T 

I 
~1  

R 

% o'o 

I 
.582 

395.78 MIN. 

I~2~319zR

.673 133.089 
R17.09 R' 338016 I 

SCREEN DIAGONAL 
29 638 MIN. 626.31 

Dimensions in inches/mm unless otherwise noted 
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25VABP22 
DIMENSIONAL OUTLINE 

174201.093
442 4712.36 

MOtD-MATCH 
LINE 

4.6501.166
116.11 14.60 

2.662 y
67.61 ~ 10.3921.063 6.6931.195 

263.%11.60 ~ 170.0014.76 

IIS.2413.16 21.6221.375-- --  
— 

_~ --~ 
S49.ZOt9.S3 92LL-317482 

Sagittal Heights with Reference to Centerface at Points 
13.18 mm) Beyond Edge of Minimum Screen. 

4.5371.125

Station No. Coordinates 
X y 
in Imml in Imml 

1 1 Minorl 0 101 7.916 1201.07 
2 1.000 (25.40) 7.912 1200.961 
3 2.000 (50.80) 7.901 (200.69) 
4 3.000176.201 7.882 1220.20) 
5 4.0001101.601 7.8561199.54) 
6 5.0001127.00) 7.8221198.681 

SepitLl 
Height 
in (mm) 
.680 (17.27) 
.692 117.581 
.730118.54) 
.791 120.09) 
.877 (22.281 
.987 (25.071 

(continued on next page.) 
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25VABP22 
Sagittal Heights ICont'dl 

7 6.000 (152.40) 7.781 (197.64) 1.121 (28.47) 
8 7.000 1177.80) 7.732 ! 196.39) 1.279 (32.49) 
9 8.0001203.20) 7.6761194.97) 1.461 (37.11) 
10 9.000 (228.60) 7.6121193.34) 1.668142.37) 
11 9.540 (242.32) 7.574 (192.38) 1.790 (45.47) 
12 (Diagonal) 10.132 (257.35) 7.242 (183.95) 1.878 (47.70) 
13 10279 (261.09) 6.832 (173.53) 1.841 (46.76) 
14 10.333 (262.46) 6.000 (152.40) 1.720 (43.69) 
15 10.388 (263.86) 5.000 (127.00) 1.595 (40.51) 
16 10.433 1265.00) 4.000 1101.60) 1.492 (37.90) 
17 10.468 (265.89) 3.000 (76.20) 1.412 (35.86) 
18 10.493 (266.52) 2.000;50.80) 1.355134.42) 
19 10.508 (266.90) 1.000 (25.40) 1.320 (33.53) 
20 (A,lajor) 10.513 (267.031 0 (0) 1.308 133.22) 

Bottom View of Base 

HORIZONTAL 
~ OF SCREEN 

GREEN GUN 

RED GUN 

Base Specification - JEDEC No.146E 

BLUE GUN 

a.5° L 5°

PLANE THROUGH 
~OF PIN No.2 

AND TUBE AXIS 

92C5-12816 

Pin 1: Heater Pin 11 Cathode of Blue Gun 
Pin 2: Cathode of Red Gun Pin 12: Grid No.t of Blue Gun 
Pin 3: Grid No.1 of Red Gun Pin 13: Grid No.2 of Blue Gun 
Pin 4: Grid No.2 of Red Gun Pin 14: Heater 
Pin 5: Grid No.2 of Green Gun Cap: Anode IGrid No.4, 
Pin 6: Cathode of Green Gun Screen, Collector) 
Pin 7: Grid No.1 of Green Gun C: External Conductive 
Pin 9: Grid No.3 Coating 

Location of Radial-

Converging Pole Pieces 

Viewed from Screen End 

of Guns 

~2D• 

vtcs-12e»R~ 

R401AL ROLE P1ECE5 

NTERNAL 
MAGNETIC 

~ ' SHIELD 
\~. 

.390 R 
i{99 
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25VABP22 
0.5 mR/h ISODOSE -RATE LIMIT CURVE 
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25VABP22 

TYPICAL DRIVE CHARACTERISTICS, GRID-DRIVE SERVICE 
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25VABP22 

TYPICAL DRIVE CHARACTERISTICS, 

~.., CATHODE-D RIVE SERVICE 
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25VABP22 
CUTOFF DESIGN CHART 

HEATER VOLTAGE = 6.3 V 
4NODE-TO-CATHODE VOLTAGE =20 TO 275 kV 
GRID No.3-TO-CATHODE VOLTAGE 4DJUSTED FOR FOCUS. 

1000 

r 

800 

600 

a 
J 
O 

0 
O 
F 400 

V 
1 

N 

Z 200 
O 
K 

J~ 
~G
P? 

 ~0~  

,~0~ 

ti 

QO~ 5 
a~ 

~~2~̀J

i 

I 

Ii 

0 -50 -100 -ISO 

GRIDNo.I-TO-CATHODE VOLTAGE —V 

IMPORTANT: Refer to sheet Safety 

Precautions for Color Picture Tubes 

at front of this section. 

~~u L~ 

Figure 3 

Electronic 
Components 

_200 



25XP22 
Color Picture Tube 

.~ 
"PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD PURITY AND 

UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT tti-Cite Screen 
(Util izing a New Improved Rare-Earth Red-Emitting Phosphor) 

INTEGRAL FILTERGLASS PROTECTIVE WINDOW 

MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

For Use in Color-TV Receivers 

ELECTRICAL 

Electron Guns, Three Red, Blue, Green 
Axes ti lted toward tube axis 

Heater, of Each Gun 
Series connected within tube with each 
of the other two heaters 
Current at 6.3 voltsa   900 mA 

Focusing Method   Electrostatic 
Focus Lens  Bipotential 
Convergence Method Magnetic 
Deflection Method  Magnetic 
Deflection Angles (Approx.) 

Diagonal   89° 
Horizontal   78°
Vertical   63° 

Direct Interelectrode Capacitances (Approx.) 
Grid No.1 of any gun to al l other electrodes. 6 pF 
All cathodes to al l other electrodes  15 pF 
Grid No.3 to all other electrodes  6.5 pF 

External conductive coating to anode  2600 max pF 
2000 min pF 

OPTICAL 

/~'~ Faceplate and Protective Window   Filterglass 
Light transmission at center (Approx  )  41q 

Surface of Protective Window  Treated to minimize 
specular reflection 

Screen, on Inner Surface of Faceplate 
Type  Aluminized, Tricolor, Phosphor-Dot 
Phosphor (Three separate 

,A,^A phosphors, collectively)b .P22—New Rare-Earth (Red), 
Sulfide (Blue & Green) Type 

Fluorescence and phosphorescence of 
separate phosphors, respectively Red, Blue, Green 

Persistence of group phosphorescence Medium Short 
Dot arrangement Each triangular group consists of a 

red, green, and blue dot 
Spacing between centers of 

/^\ adjacent dot trios (Approx  ) 0  029 in (0.74 mm) 

Q RADIO CORPORATION OF AMERICA 
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25XP22 

MECHANICAL 

Tube Dimensions 
Overall length 20  924 ± .375 in 531.5 ± 9.5 mm ~, 
Neck length 6  693 ± .188 in 170.0 ± 4.8 mm; 
Diagonal 24  566 ± .093 in (624.0 ± 2.4 mm) 
Greatest width 21  500 ± .093 in (546. 1 ± 2.4 mm) 
Greatest height 17  263 ± .093 in (438.5 ± 2.4 mm) 

Minimum Screen Dimensions (Projected) 
Diagonal   22.995 in (584. 1 mm 
Greatest width  19.875 in (504.8 mm 
Greatest height   15.575 in (395.6 mm) ~.. 
Area 295 sq. in (1905 sq. cm) 

Bulb Funnel Designation  JEDEC No.Jl95-l/2 AI 
Bulb Panel Designation  JEDEC No.FP196-I/2 A3 
Protective Window Designation   JEDEC No.FPl96-1/2 CI 
Bulb Contact Designation  Recessed Small Cavity Cap 

(JEDEC No.JI-21 ) 
Pin Position Al ignment Pin Na. l2 Al igns Approx. 

with Anode Bulb Contact 
Operating Position   Anode Bulb Contact on Top 
Weight (Approx  )  42 lb (19. 1 kg) 
Base  Small-Button Diheptar 12-pin (JEDEC No.Bl2-244) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Heater 
Pin 2 -Cathode of Red Gun 
Pin 3 -Grid No.1 of Red Gun 
Pin 4 -Grid No.2 of Red Gun 
Pin 5 -Grid No.2 of Green Gun 
Pin 6 -Cathode of Green Gun 
Pin 7 -Grid No.1 of Green Gun 
Pin 9 -Grid No.3 
Pin 11 -Cathode of Blue Gun 
Pin 12 -Grid No.1 of Blue Gun 
Pin 13 -Grid No.2 of Blue Gun 
Pin 14 -Heater 

Cap -Anode (Grid No.4, 
Grid No. 5, Screen, 
Col lector) 

C -External Conductive 
Coating 

SIG 

148E 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Unless otherwise specified, values are for each gun and 
voltage values are positive with respect to cathode 

Anode Voltage   (27,500 max V 
j20,000 min V 

Total Anode Current, Long-Term Average  1000 max uA 
Grid-No.3 (Focusing Electrode) Voltage  6000 max V 
Peak Grid-No.2 Voltage, 
Including Video Signal Voltage   1000 max V 

`vr 

~~/ 

.~ 
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25XP22 

Grid-No.l Voltage 
Negative bias value   400 max V 
Negative operating cutoff value   200 max V 
Positive bias value   0 max V 
Positive peak value   2 max V 

Heater Voltage (AC or DC) 

Under operating conditionsa   
{5.7 man V 

Under standby conditionsb   5.5 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max V 
After equipment warm-up period: 
Combined AC and DC value  200 max V 
DC component value  200 max V 

Heater positive with respect to cathode: 
AC component value  200 max V 
DC component value  0 max V 

EQUIPMENT DESIGN RANGES 

Unless otherwise specified, values are for each gun and 
voltage values are positive with respect to cathode 

For anode voltages 6etmeen 20,000 and 27,500 V 

Grid-No.3 (f=ocusing Electrode Voltage   16.8 to 20~ 
of anode volts 

Grid-No.2 and Grid-No. l Voltages See accompanying 
For visual extinction of Cutoff Design Chart 
focused spot 

Maximum Ratio of Grid-No.2 Voltages 1 86 
Highest gun to lowest gun in any 
tube (At grid-No.1 spot cutoff 
voltage of -100 volts) 

Grid-No.3 Current (Total)   -45 to +15 µA 
Grid-No.2 Current   -5 to +5 pA 
To Produce White of 9300°K +27 M.P.C,Q. 
(CIE Coordinates x = 0.281, y = 0.311) 
Percentage of total anode current Red Blue Green 
suppl ied by each gun (Average) 34 32 34 ~ 
Ratio of cathode currents: Min Typ bfax 

Red/blue  0  75 I. 10 1.50 
Red/green  0  65 1.00 2.50 
Blue/green  0  60 0.91 1.30 

Displacement, Measured at Center of Screen 
Raster centering displacement: 

Horizontal t0  47 in (±11.9 mm) 
Vertical t0  45 in (±1 1.4 mm) 

Lateral distance between the blue beam 
and the converged red and green beams. 10.25 in (±6.4 mm) 

Radial convergence displacement 
excluding effects of dynamic 
convergence (Each beam)  10.37 in (±9.4 mm) 

RADIO CORPORATION OF AMERICA 
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25XP22 

Maximum Required Correction for 
Registers (Including Effect of 
Earths Magnetic Field when 
Using Recommended Components) 
Measured at the center of the 
screen in any direction 0  005 in (0.13 mm) max 

EXAMPLES OF USE OF DESIGN RANGES 

Unless otherwise specified, voltage values are far 
each gun and are positive with respect to cathode 

Anode Voltage   25,000 V 
Grid-No.3(Focusing Electrode) Voltage 4200 to 5000 V 
Grid-No.2 Voltage when circuit 
design util izes grid-No. l voltage 
of -150 volts for visual extinction 
of focused spot  285 to 685 V 
Grid-No.l Voltage for visual extinction 
of focused spot when circuit design 
util izes grid-No.2 voltage of 400 volts. -95 to -190 V 

Heater Voltage 
Under operating conditions'   6.3 V 
Under standby conditions  5.0 V 

LIMITING CIRCUIT VALUES 

High-Voltage Circuits 

Grid-No.3 Circuit Resistance  7.5 max t•Kl 

In order to minimize the possibility of damage to the tube 
caused by a momentary internal arc, it is recommended that the 

high-voltage power supply and the grid-No.3 power supply be of 
the limited-energy type, in which the short-circuit current 
does not exceed 20 mA. 

Low-Voltage Circuits 

Effective grid-No.l-to-cathode-
circuit resistance (Each gun) 0  75 max M~ 

The low-voltage circuits, including all heater circuits, 

should be analyzed by a ing the color picture cube heater 
is connected directly tosthe receiver chassis ground. Under 
these conditions the circuits to the elements of all tubes, in-

cluding the color picture tube, operating from the same heater 

winding and all connections of any other circuits to the heater 

winding should each have an impedance such that their respec-

tive power sources in combination will not supply a continuous 

short circuit current of more than 750 mA total in the assumed 

picture tube heater ground connection. The leads from all 

other circuits moat be separated from the picture tube leads 

by a minimum distance of 0.25 inch (6.4 mm) to prevent energy 
transfer to the picture tube circuits. Such current limitation 

will help prevent picture tube damage in case of momentary 

cascade arcing. 

~•-
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25XP22 

+~ 

a 
For cathode life, is i dad chat the heater supply he 
re gulacedaac 6.3 volts. The mpedan to any cha ssi ec cion 
n the lx biasing cucuic for echesheacer should be between s100, 000 ohms 

and 1 me gohm. 
b For cur a Group Phosphor P22— New Rare-ffar th (Red), Sulfide (Blue 
6 Creenleecsfronc of this section. 

c For "instant on appliceti on s, a maxim m hee ter v ica ge of 5.5 voles 
(design-maximum"value) may be m intained on the color picture tube when 
the r e er i n the "off" (scan dby) poai ti on. All they voltages 

molly rapplied rco the tube must be removed during standby operation. 
d Pe gi seer is defined as the relative posici on of the beam trios with 

respect co the associated phosphor-dot trios. 

GENERAL CONSIDERATIONS 

)(-Radiation Warning. Because the 25XP22 is designed to be 

operated at anode voltages as high as 27.5 kilovolts (design-

meximum value), shielding of the 25XP22 for X-radiation may be 

needed to protect against possible injury from prolonged ex-

posure at close range. 

Orientation. The 25XP22 must be operated with tube axis 

in a horizontal position and with the blue gun uppermost (i. e., 

the anode contact button on top). 

The Def lecting Yoke and tube axes must coincide end the 

yoke must be free to move along the neck for a distance of 

approximately 0.5 inch (13 mm) from its most forward position 

for adjustment purposes. The yoke mount should also provide 

for a smell amount of rotational adjustment. 

Contact to the external conductive coating should be made 

by multiple fingers to prevent possible damage to the tube from 

localized overheating due to poor contact. 

Mlaregister Compensation. Proper operation of the 25XP22 

requires compensation for the effects of extraneous magnetic 

fields, the earth's magnetic field, and other causes which may 
produce misre gister. Compensation for these effects may be 

accomplished by the use of a purifying magnet. 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE JEDEC No.G162 

6.250 (158.75) DI A. 
5.918 (150.32)DIA. 

2.226 DI A. (56.54) 
1.656 DIA 

(42.06) 

1.750 
(44.45) 

c~ 
3.soo (9a 90) 

I ~/ 

r ~ /~~////i:!~// 
`7d//////////I:V~ 

~/ 
~ 

+~I~//;////I. 

r, 

REFERENCE 
1.492 

~~'! LINE 
(37.90) 

DI A. 
DIMENSIONS IN INCHES 

(mm) 

1.669 
I (4747) 

I.I50 R (29.21) ' 

5 400 

250 
~ —(6.35) 

.520 
(13.211 
762 

(19.36) 

I.OIO 
(zsss> 

c 

2.673 
5.052 R67 69) 

(128.32) 

~
I

 M 
92LM-1956 

Reference Line is determined by plane C-Cr when gauge is seated. 

(137.16) 
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25XP22 

BOTTOM VIEW OF BASE 

BLUE GUN 

HORIZONTAL 
~ OF SCREEN ~ Q~~, I 8.5°± 5°

GREEN GUN 

RED GUN 

PLANE THROUGH 
CL OF PIN No. 2 

AND TUBE AXIS 

92C5-12816 

LOCATION OF RADIAL-CONVERGING POLE PIECES 

VIEWED FROM SCREEN END OF GUNS 

120° 

RADIAL POLE PIECES 

INTERNAL MAGNETIC 
SHIELD 

.300 
(7.6) 

.590 R. 
(I5.0) 

INCHES 
DIMENSIONS IN (mm) 

.235 
(6.0) 

92CS-12B35R2 

`~ 

~`/ 
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25XP22 

DIMENSIONAL OUTLINE 

~1 

7 v 

1.438!.063 
CONTACT (36.5!1.6) ~~ 
AREA OF 2,~

EXTERNAL (6.q CONDUCTIVE 
COATING ~ (NOTE 3) 

(1271MIN. 

13~MAX. 

5.50 16.4 

(1397)R' 

BASE 
JEDEC No.812-244 

(NOTE 2) 
INTERNAL 

2.970 RADIAL-CONVERWNG 
(75.9) POLE PIECES 

(745) 

14.5 (368)—+~
21.3p±.093 
(541.3 2.4 

PROTECTIVE WI DOW 
21,5003.093 
(546.1!2.41 

MOLD-MATCN LINE 

19.375 (504.8)MIN. 
SCREEN WIDTH 

CAVITY CAP 
JEDEC NaJI-21 

15.T 627 2.16 (399JR
'(15931R"BLUE (54.9)R' 

58.3 
(143UR'~2
27.8 11834)R~~ t~R. 

S~~70W 

22F,y PAD 
/~9 g ~~ OH4C

5.25 
( 33.4)R' 

15.575 MIN. (395.6) 
SCREEN 
HEIGHT 

PAD 1 
PAD 

17.024±.093 
(432.432.4) 

PROTECTIVE 
WINDOW 

4.0003.168 
_ , (101.6±4.81 

Il~ ~' .. 

(p&41R 

3.064 
1778) 

nz63t.o93 
(a3es3z.a) 

MOIA-MATCH 
LICE ~ 20.9243.375 

(531.5! 95) 
92CL-12e3eRl 

'I ~ ~/ 223 
157218

9.707±1.063) 6693±.RN! 
(246.631.6) (170034 

14231±.lee 
~—(3613±4.3)~ 

DIMENSIONS IN 
INCHES 

(mm) 

Note I : With tube neck inserted through flared end of 

reference-line and neck-funnel-contour gauge and with tube 

seated in gauge, the reference line is determined by the 

intersection on the plane C-C' of the gauge with the glass 

funnel. 

Note 2: Socket for this base should not be rigidly mounted; 

it should have flexible leads and be allowed to move freely. 

Bottom c cumference of base will fall within a 2-inch 

(51-mm) circle concentric with bulb axis. 

Note 3: The drawing shows the size and location of the 

contact area of the external conductive coating. The actual 

area of this coating will be greater than that of the con-

tact area so as to provide the required capacitance. Ex-

ternal conductive coating must be grounded with multiple 

contacts. 

Note 4: To clean this area, wipe only with soft, dry, 

Tintless cloth. 
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25XP22 

Cutoff Design Chart 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE -TO-CATHODE VOLTAGE • 20,000 TO 27800 VOLTS  
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 

ƴ 

iii 

~~i .,. 
.: 

0 —SO —100 —I50 
GRID—No.I—TO—CATHODE VOLTS 

—200 

92CM-2803 
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25XP22 

Typical Light-Output Characteristic 

HEATER VOLTAGE _ 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE ~ 25000 VOLTS 
6RtD-No. 1T0-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 9300° K I7 Y.P.C.D. ƴRITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 9300° K+T7 Y.P.C.D. ƴRITE: 
RED GUN: 315 
BLUE GUN: 32% 
GREEN GUN: 3/S 

RASTER SIZE: 19.r7S" X 15.575" (501.1 N X 395.6 mm) 
'MEASURED WITHIN 5' —DIAMETER AREA CENTERED ON TUBE FACE. 
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25XP22 

Typical Drive Characteristics 
Grid-Drive Service 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE-TO-CATHODE VOLTAGE =20000 TO 27500 VOLTS 
GRID-No.3-TO-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
GRID-No.2-TO-CATHODE VOLTAGE (EACH GUN)ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED GRID-No.I-
TO-CATHODE (EACH GUN) VOLTAGE (Folk 
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25XP22 

Typical Drive Characteristics 
Cathode-Drive Service 

i~ 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE-TO -GRID-No.l VOLTAGE = 20000 TO 27500 VOLTS 
GRID -No. 3 -TO -GRID-No.l VOLTAGE ADJUSTED FOR FOCUS. 
GRID-No.2-TO-GRID-No.l VOLTAGE (EACH GUN) ADJUSTED 

TO PROVIDE SPOT CUTOFF FOR DESIRED FIXED CATHODE-
TO-GRID-No.l (EACH GUN) VOLTAGE (Ekcl) 

• =ZERO -BIAS POINT 
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25YP22 
Color Picture Tube 

~-. "PERMA-CHROME" ASSEMBLY FOR OPTIMUM FIELD 
PURITY AND UNIFORMITY DURING WARM-UP 

RECTANGULAR TUBE 90° MAGNETIC DEFLECTION 
MAGNETIC CONVERGENCE 3 ELECTROSTATIC-FOCUS GUNS 

ALUMINIZED TRICOLOR PHOSPHOR-DOT Hi-Cite SCREEN 
(Util izing a New, Improved Rare-Earth Red-Emitting Phosphor) 

For Ilse tin Color-TV Receivers 

The 25YP22 is [he sme as the 25XP22 ezcep[ far the following items: 

OPTICAL 
Faceplate Filterglass 

Light transmission (Approx.)   69% 
Faceplate does not have an integral protective windows 

MECHANICAL 

Tube Dimensions 
Overall length   20.732 ± ,375 in (526.6 ± 9,5 mm) 
Weight (Approx.)   37 Ib (16.8 kg.) 

a Ic is recommended that the cabinet be provided with a shatter-proo f, glass 
ver v r the face of the 25YP22 t pp ocecc it from being struck a -

dontallye d co protect ag inet si bl damage ulting from 
cuhec i 

%losion under some ehn ormel cond~ci on. This safety cover ten also provide radiation procec ti on when required. 

DIMENSIONAL OUTLINE 
Dimensions shown are only those which are different 
from the corresponding dimensions for the 25XP22 

20.732 ! .375 
(526.6±9.5) 

14.039 ± .188 
( 356.6 ± 4.8) 

4.332 ±. 25 
(110.0 ± 3.2 

 i 
34.500 
1876.3) 

R 
~ 
2.872 

/1~ (72.9) 

D I ~,.nSIONS IN INCHES + t
(mm) 

Noie: £n s~dP ~, spho r,~al r~d~ua = 34.000 in (863.6 mm). 
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25YP22 

Typical Light-Output Characteristic 

HEATER VOLTAGE~6.3VOLTS 
ANODE-TO-CATHODE VOLTAGE ~ 25000 VOLTS 
GRID-No. 3-TD-CATHODE VOLTAGE ADJUSTED FOR FOCUS. 
DRIVE OF EACH GUN IS ADl USTED TO GIVE COMPOSITE ANODE 

CURRENT TO PRODUCE 9300° K+21 M.P.C.D. IIHITE-LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ANODE CURRENT SUPPLIED BY EACH GI1N 

TO PRODUCE 9300° K+27 Y.P.C.D. WHITE: 
RED GUN: 3/S 
BLUE GUN: 32S 
GREEN GUN: 3!S 

RASTER SIZE 19.815 X 5.5 "(501.8 mm X 395.6 mm
'MEASURED MITHIN 5 —DIAMETER AREA CENTERED ON TUBE FACE 
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902-A 

HIGH-VACUUM CATHODE-RAY TUBE 
Supersedes Type qoa 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t to% ac or volts 
Current  0.6   amp. 

Direct Interelectrode Capacitances IApprox.l; 
Grid No,l to A11 Other Electrodes. 7.5 µµf 
DJ1 to A11 Other Electrodes, 8.5 µµf 
DJq to All Other Electrodes. 6.0 µµf 

Phosphor IFor Curves, see front of this Section) No.i 
Fluorescence   Green 
Persistence  Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   7-7/16" s 3/16" 
Greatest Diameter of Bulb  2" t 1/i6" 
Minimum Useful Screen Diameter   1-3/4" 
Mounting Position  Any 
Base   Medium Shell Octal 8-Pin 

Basing Designation for BOTTOM VIEW   8CD 
P i n 1- Gr i d No. 2, P i n 3- Anode No. l 

Anode No. 2, 0 © Pin 4 - Deflecting 
Deflecting © ~ 

0 
Electr.DJ1 

Electrode DJ2, Pin 5 -Grid No.l 
Deflecting ~ Pin 6 - Deflecting 
Electrode DJ3r ©~~~~ Electr.DJ4 

Pin 2 -Heater, ~ ~ Pin 7 -Heater 
Cathode "E~ Pin 8 - No Connec-

tion 

do 

DJ= and Ala are nearer the sc re'en 

DJq and DJ4 are nearer the base 

With DJI positive with respect to DJ 2, the spot is de—
flected toward pin 3. With DJ3 positive with respect to 
DJ y, the spot is deflected toward pin I. 

The angle between the trace produced by DJ3 and DJq and 

its intersection with the plane through the tube axis and 
pin I does not exceed IOo. 

The angle between the trace produced by DJ3 and DJ q and 
the trace produced by 0.1 1 and DJ2 is 90o t 40. 

Maximum Ratings, 6bsoLute V'aLues: 

ANODE-No.2 6 GRID No.2 VOLTAGE  660 max. volts 
ANODE-No.l VOLTAGE  330 aax. volts 
GRID-No.l (CONTROL ELECTRODES VOLTAGE: 

Negative Value  125 max. volts 
Positive Value  0 max. volts 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
DEFLECTING ELECTRODE DJ1 OR DJ4 385 nraz. volts 

JULY 1, 1945 Ru wcroR omsior+ 
uoro coerounaN w u~eKw wuerna, raw xun 
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902-A 

HIGH-VACUUM CATHODE-RAY TUBE 
(continued from preceding page) 

Typical Operation: 

Anode No.2 d Grid No.2 Voltage* 400 600 volts 
Anode No.l Voltage for Focus 

at 75~ of Grid—No.i Volt—
age for Cutoff • 100 150 volts 

Grid—No.l Volt. for Visual Cutoff#, —40 —60 volts 
Max. Anode—No.l Current 

Ranges Between —50 and +10 camp. 
Deflection Sensitivity: 
DJ1 and DJ2  0.273 0.183 mm/v do 
DJ3 and DJq  0.326 0.217 mm/v do 

Deflection Factor:t̀  
DJ1 and CJ2  93 139 v do/in. 
DJ3 and DJq  78 117 v do/in. 

* Brill iance and definition decrease with decreasing anode-N o.2 voltage. 
to general, anode-No.2 voltage snouid not De less than N00 volts. 

• Individual tubes may require Det weep +2 of and -355 Of the values shown 
with grid-N o.1 voltages Det ween zero and cutoff, 

~ Visual extinction of stationary focused spot. Supply should De adjust-
able to t SOf of these values. 

~ See curve for average values. 
Individual LuoeS may vary from these values Dy t 20f. 

Spot Position: 

The undeflect ed focused spot wi l l fal l within a IO~nm square 

centered at the geometric center of the tube face and having 

one side paral lel to the trace produced by DJI and DJ 2. Suit-

able test conditions are: anode-No.2 voltage, 600 volts; 

anode-No. l voltage, adjusted for focus; deflecting-electrode 

resistors,' I megohm each for DJI and DJ 4, connected to anode 
N o.2; the tube shielded from al l extraneous fields. To avoid 

damage to the tube, grid-No. l voltage should be near cutoff 

before appl ication of anode voltages. 

Faxilaum Circuit Yalues: 

Grid—No.l—Circuit Resistance   1.5 maz. megohms 
Impedance of Any Deflecting—Electrode 

Circuit at Heater—Supply Frequency 1.0 maz. megohm 
Resistance in Any Deflecting—

Elecirode Circuit~~ 5.0 nlax, megohms 

~~ IL is recommentle0 that both deflecting-electrode-ci r[uit reSistAnc es 
De approximately equal. 

JULY 1, 1945 RCA VICTOR DIVISION 
L1D10 COlEOGTION M NAEfICI~ 1UffISOW. NEW 1EfSFY 
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4486 

Projection Kinescope 
FORCED-AIR COOLED MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS 20 FT. x 15 FT. PROJECTED PICTURES 

For Black-and-White Projection Systems in 
Theater and Closed-Circuit Television Applications 

~~~ 

~~ 

The 4486 ti s the same as the 7NP4 except that it is supplied with 
a fitted high-voltage anode cahle. (See Accompanying 

Dimension Outline). 

MECHANICAL 

Cap shown for type 7NP4 does not apply for type 4486. 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater 
Pin 2 -Cathode 
Pin 3 -Grid No.1 
Pin 4 -Grid No.2 
Pin 5 -No Connection 
Pin 6 -No Connection 
Pin 7 -No Connection 
Pin 8 -No Connection 
Pin 9 -Grid No.3 
Pin 10 -No Connection 
Pin 11 -No Connection 
Pin 12 -No Connection 
Pin 13 -Internal Connection—

Do Not Use 
Pin 14 -Heater 
Cable -Anode (Grid No.4, 

Collector) 

Nc Nc ;.4FANODE 

NC 

NC© ~NC 

X20 m~ 

GI© . ®NC 

H H 

14N 

c 

Note: Socket contacts for Pins No. S, 6, 7, 8, 10, 11, 12, and 
13 should be removed so that maximum insulation is provided for 
Pin No.9. 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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DIMENSIONAL OUTLINE 

(Other dimensions are the same as those 
shown for Type 7NP4) 

ANODE MOLDED - ON 
INSULATED CABLE 48 
INCH LONG (APPRO%. ) 
TO BULB WALL (ANODE 
CABLE SHOULD NOT BE 
SHARPLY BENT WITHIN 
3 INCHES OF BULB WALL, 

ALSO, SEE NOTE 4 
UNDER 7NP4). 

92LS-1361 

DIMENSIONS IN INCHES 

onra RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



4490 
Oscillograph-Type Cathode-Ray Tube 

7-IN DIAMETER POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC DEFLECTION ELECTROSTATIC FOCUS 

For General Oscillographic Applic¢tions in which Low-Speed or 
Medium Speed Recurrent-Wave Phenomena are to he Ohserved 

ELECTRICAL 

Neater Current at 6.3 V   0.6 A 
Direct Interelectrode Capacitances (Approx.) 
Grid-No.~ 'o all other electrodes  6 pF 
Cathode to all other electrodes  7.5 pF 
DJ1 to DJ2   3 pF 
DJ3 to DJ4   2 pF 
DJ1 to all other electrodes  9 pF 
DJ2 to all other electrodes  9 pF 
0.1j to all other electrodes  7 pF 
DJ4 to al l other electrodes  7 pF 

Focusing Method Electrostatic 
Deflection Method Electrostatic 

OPTICAL 

Phosphor   P31 
Flourescence and phosphorescence  Green 
Persistence  Medium-Short 

Faceplate  Clear Glass 
Shape  Curved, Circular 

Minimum Useful Screen Diameter   6 in 

MECHANICAL 
Operating Position   Any 
Weight (Approx.)   3 lb 
Overall Length 
Greatest Diameter 
Bulb  
Base  

14 62 + 0.25-0.50 in 
7 12 in 
J56HIA 

Medium-Shell 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater pJ3 p„y 
Pin 2 -Cathode aosr os ~ ANODE 

Pin 3 -Grid No.1 
A~~~RATOR{cL Q O A

Pin 4 -No Connection -Do Not Use g3 ~l:~~~b1e11DJz 
Pin 5 -Grid No.3 Nc~~`~~~~1NpJt 
Pin 7-DeflectingElectrodeDJ3 oonor 
Pin 8 -Deflect ing ElectrodeDJ4 use I

~© ®IC 
Pin 9 -Anode (Grids No.2&No.4) ~ ~ n~~or 
Pin 10 -Deflecting Electrode 0.12 
Pin 11-Deflecting ElectrodeDJ1 N 
Pin 12 -Internal Connection -Do Not Use I q J I
Pin 14 -Heater 
Cap -Post-Accelerator (Grid No.S & Collector) 

ABSOLUTE-MAXIMUM AND MINIMUM RATINGS 
Post-Deflection Accelerator Voltage  8000 max V 
Anode Voltage  4000 max V 
Grid-No.3 (Focusing-Electrode) Voltage   2000 max V 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. 1. 
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Grid-No. l Voltage 
Negative bias value  200 max V 
Positive bias value  0 max V 
Positive peak value  2 max V 

Heater Voltage   (6.9 max V 
15.7 min V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode. 125 max V 
Heater positive with respect to cathode. 125 max V 

TYPICAL OPERATING VALUES 

Onless otherwise specified ail v¢Iues-
are positive with respect to cathode 

Post-Deflection Accelerator Voltage. 6000 V 
Anode Voltage  3000 V 
Grid-No.3 (Focusing-Electrode) Voltage 750 to 1200 V 
Grid-No. l Voltage  -58 to -93 V 
For visual cutoff of focused spot 

Deflection Factors 
DJl and DJ2  133 to 153 V (dc)/in 
DJj and DJ4  99 to 1 15 V (dc)/in 

MAXIMUM CIRCUIT VALUES 

Grid-No. l-Circuit Resistance 1 5 max MS2 
Resistance in any Deflection Electrode Circuita. 5 max MS2 

a It . ended chat the defleccin g-electrode-ci rcuic res,stances be 
approxrmately equal. 

14.62 
x.25 
- 50 

SMALL 
BALL CAP 

JEDEC N0. JI-22 

DIMENSIONAL OUTLINE
~ 7.00 ±J2 DIA.  ► Center line of bulb will not 

deviate more than 2° in 
any direction from the 
perpendicular erected at 
the center of bottom of 
the base. 

The plane through the tube 
axis and pin 5 may vary 
from the trace produced 
by DJl and DJ2 by an angu-

9.2 lar tolerance (measured 
MAX, about the tube axis) of 

f 10° Angle between 
DJ1 - DJ2 trace and A13 -
DJ4 trace is 90° ± 3°. 

OJ1 and DJ2 are nearer the 
I screen; DJ3 and DJ4 are 

  nearer the base. With 
DJ1 positive with respect 

2.00±.06DA, to DJ2, the spot will be 
deflected toward pin 5; 

BASE JEDEC 
likewise, with DJ3 posi-

N0. B12-37 five with respect to DJ4, 
the spot will be deflect-

92LSd504 ed toward pin 2. 

 SCREEN DIA. 
6 MIN. 

DIMENSIONS IN INCHES 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



4491 
Oscillograph-Type Cathode-Ray Tube 
8-INCH DIAMETER POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC DEFLECTION ELECTROSTATIC FOCUS 

For General Oseillograph is Applications in which Low -Speed 
or Medium-Speed Recurrent-Vh'n,:e Phenomena are to be pbserved 

ELECTRICAL 

Heater Current at 6.3 V   0.6 A 
Direct Interelectrode Capacitances (Approz.) 

f,rid-No.i to I l other ~le;trodes  6 pF 
Cathode to al l other electrodes   7.5 pF 
DJ1 to DJZ  3 pF 
DJ3 to DJ4  2 pF 
DJ1 to all other electrodes   9 pF 
DJ2 to al l other electrodes   9 pF 
DJ3 to al l other electrodes   7 pF 
D.14 to a'~ 1 other electrode=   7 pF 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 

OPTICAL 
Phosphor  P31 

Fluorescence and phosphorescence  Green 
Persistence Medium-Short 

Faceplate   Clear Olass 
,F,;o~.   Curved, Circular 

Minimum Useful Screen Diameter  7 in 

MECHANICAL 

Operating Position  Any 
Weight (Approx  )  3 lb 
Overall Length 16.50±0.38 in 
Greatest Diameter   8.50 in 
Bulb J67AIA 
Base Medium-Shell Diheptal 12-Pin (JEDEC No. 612-37) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Neater 
Pin 2 -Cathode. aosr 
P i n 3— Gr i d NC. 1 ACCELERATOR 05 D~ DA 

G4 Pin 4 -No Connection -Go Not Use {GL 
Pin 5 -Grid No.3 
Pin 7 -Deflecting Electrode DJ3 c3 

Pin 8 - Deflecting Electrode DJ4 Nc 
Pin 9 -Anode (Grids No.2 & No.4)DONor 

USE 
Pin 10 - Deflecting Electrode DJ2 ci
Pin 11 - Deflecting Electrode DJ1 
Pin 12 -Internal Connection -

Do Not Use H H 

Pin 14 -Heater 
Cap - Post-Accelerator 

(Grid No.5 & Col lector) 

14 J~ 

ANODE 

DJZ 

DJI 

is 
DO NOT 
USE 

O RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. 1. w-6~ 
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ABSOLUTE-MAXIMUM AND MINIMUM RATINGS 
Post-Deflection Accelerator Voltage   8000 max V 
Anode Voltage   4000 max V 
Grid-No.3 (Focusing-Electrode) Voltage  2000 max V 
Grid-No. l Voltage 

Negative bias value   200 max V 
Positive bias value   0 max V 
Positive peak value   2 max V 

Heater Voltage  6.9 max V 
5.7 min V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode 125 max V 
Heater positive with respect to cathode 125 max V 

TYPICAL OPERATING VALUES 
Unless otherwise specified al! values 

are positive with respect to cathode 

Post-Deflection Accelerator Voltage 6000 V 
Anode Voltage   3000 V 
Grid-No.3 (Focusing-Electrode) Voltage  750 to 1200 V 
Grid-No.l Voltage   -58 to -93 V 

Por visual cutoff of focused spot 
Deflect -ion Factors 

DJ1 and DJ2   107 to 129 V (dc)/in 
DJ3 and DJ4   85 to 101 V (dc)/in 

MAXIMUM CIRCUIT VALUES 

Grid-No. l-Circuit Resistance  1.5 max Mfl 
Resistance in any Deflection Electrode Circuits 5 max MC1 

a 7c ended chat the deflecting-e let erode-ci rcuic res a can ces be 
approxima rely equal. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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DIMENSIONAL OUTLINE 

8.38±,13 DIA. 

SCREEN DIA. 
7 MIN. 

16 50 
±.38 

15.75 
±,37 

4.38 
+.24 
—.2 6 

SMALL BALL CAP 
JEDEC N0. J I -22 

1.31 

1075 

2.00+:003 

BASE JEDEC 
N0. 812-37 

92LS-1505 

DIMENSIONS IN INCHES 

Center line of bulb will not deviate more than 2° in any 
direction from the perpendicular erected at the center of 
bottom of the base. 

The plane through the tube axis and pin 5 may vary from 
the trace produced by DJ1 and DJ2 by an angular tolerance 
(measured about the tube axis) of ±10°. Angle between 
DJl - DJ2 trace and DJ3 - DJ4 trace 15 90° ± 3°. 
DJ1 and DJ2 are nearer the screen; DJ3 and DJ4 are nearer 
the base. With DJl positive with respect to DJ2; the spot 
will be deflected toward pin S; likewise, with DJ3 positive 
with respect to DJ4, the spot will be deflected toward 
pin 2. 

O RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Oscillograph-Type Cath®de-Ray Tube 
/'..' ELECTROSTATIC DEFLECTION 5-in DIAMETER ELECTROSTATIC FOCUS 

For Gene ral Oscillograp hic Applications in which 

Recurrent-Wave Phenomena are to he Ohserved 

ELECTRICAL 

Heater Current at 6.3 V   0.6 A 
Direct Interelectrode Capacitances (Approx.) 

` Grid-No.1 to al l other electrodes   10 pf 
Fes. #' Cathode to all other electrodes   5.5 pF 

DJ1 to DJ2  2.5 pF 
DJ3 to DJ4  3.0 pF 
DJ1 to all other electrodes   10.5 pF 
DJ2 to all other electrodes   8.5 pF 
DJ3 to all other electrodes   8.5 pF 
DJ4 to al l other electrodes   9.5 pF 

/'\ Focusing Method   Electrostatic 
Deflection Method   Electrostatic 

OPTICAL 

Phosphor PI 
Fluorescence and phosphorescence  Yellowish-Green 
Persistence  Medium 

Faceplate   Clear Glass 
Shape   Flat, Circular 

Minimum Useful Screen Diameter  4.56 in 

MECHANICAL 

Operating Position   Any 
Weight  2 lb 
Overall Length  12.000 ± 0.125 in 
Greatest Diameter   5.25 ± 0.06 in 
Bulb J42 Dev.66 
Base  Special, Small-Shel l Duodecal, IO-pin 

TERMINAL DIAGRAM (Bottom View) 

~. 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Cathode 
Pin 4 -Grid No.3 Gg 
Pin 6 - Deflecting Electrode DJ3 
Pin 7 - Deflecting Electrode DJ4 
Pin 8 - Anode, Grid No.2 
Pin 9 - Deflecting Electrode DJ2 
Pin 10 - Deflecting Electrode DJ1 
Pin 12 -Heater H 

ABSOLUTE-MAXIMUM AND MINIMUM RATINGS 

Anode Voltage   2800 max V 
Grid-No.3 (Focusing-Electrode) Voltage  1 100 max V 
Grid-No. l Voltage 

Negative bias value   200 max V 
Positive bias value   0 max V 
Positive peak value   2 max V 

DJ3 DJ4 

P,Gz 

H 

DJ2 

DJI 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Heater Voltage J6.9 max V 
15.7 min V 

Peak Heater-Cathode Voltage 
Heater negative wi:l' respect to cathode 125 max V 
Heater positive with respect to cathode 125 max V 

TYPICAL OPERATING VALUES 

Unless otherwise specified ail values 
are positive with respect to cathode 

Anode Voltage   2200 V 
Grid-No.3 (Focusing-Electrode) Voltage  750 to 1000 V 
Grid~No. l Voltage   -60 to -140 V 

For visual cutoff of focused spot 
Deflection factors 

DJ1 and DJ2   84 to 106 V (dc)/in 
DJ3 and DJ4   67 to 83 V (dc)/in 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance  1.5 max Mil 
Resistance in any Deflection Electrode Circuits 5 max N1(2 
a Ic i ended chat the deflec tin g-e let cr ode-c irc uic resistances be 

e pp roximate ly equal. 

DIMENSIONAL OUTLINE 

11.440 
t. 235 
—. 125 

12.000 
f. 25 

5.25 f .O6 DIA. 

4.56 MIN. DIA. 

The plane through the tube axis and 
pin 4 may very from the trace pro-
duced by DJ1 and DJ2 by an angular 
tolerance (measured about the cube 
axis) of 10°. Angle between DJ1 -
DJ2 trace and DJ3 - DJ4 trace is 

7.000 900 + 30 
t. 12S 

0.11 and DJ2 are nearer the screen; 
DJ3 and DJ4 are nearer the base. 

With DJ1 positive with respect to 
DJ2, the spot will be deflec ted toward 
pin 4; likewise, with LU3 positive 

with respect to 0.14, the spot will 
be deflected toward Pin 1. 

1 .437 
1.031 

BASE 
SPECIAL 
(NQ7E I) 

92 L5-I 16~ 

DIMENSIONS IN INCHES 

Note I: Base is identical to short 
small-shellduodecal J(DF7CNo.Bl2-207 
except pin No.S and pin No 11 are 
omitted. 

~' 

`/ 

RADIO CORPORATION OF AMERICA 
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4510 
Oscillograph-Type Cathode-Ray Tube 

5-Inch Diameter Post-Deflection Accelerator 
Electrostatic Deflection Electrostatic Focus 

For General Oscillographic Applications in which Extremely 
Lom-Speed or Medium-Speed Recurrent- or Non-Recurrent-Wave 

Phenomena are to 6e 06served 

ELECTRICAL 

n 

Heater Current at 6.3 V  0 6 
Direct Interelectrode Capacitances (Approx.) 

Grid No.1 to al l other electrodes  10 
Cathode to all other electrodes  5 5 
DJ1 to 0.12 2 5 
DJ3 to 0.14 3.0 

A 

pF 
pF 
pF 
pF 

DJ1 to all other electrodes 10  5 pF 
0.12 to all other electrodes 8  5 pF 
DJ3 to all other electrodes 8  5 pF 
DJ4 to all other electrodes 9  0 pF 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 

OPTICAL 

Phosphor P7 
Fluorescence  Purpl ish-Blue 
Phosphorescence   Yellowish-Green 
Persistence  Long 

Faceplate   Clear Glass 
Shape  Flat, Circular 

Minimum Useful Screen Diameter  4.56 in 

MECHANICAL 

Operating Position  Any 
Weight (Approx  )  2 Ib 
Overall Length  12.00 ± 0.13 in 
Greatest Diameter 5  31 in 
Bulb  J42 Dev.67 
Base  Special, Small-Shell Duodecal, 10-Pin 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 3 —Cathode 
Pin 5 -Grid No.3 
Pin 6 -Deflecting ElectrodeDJ3 cAPvosr_ 
Pin 7 - Deflecting Electrode DJ4 ACCELERATOR 
Pin 8 -Anode, Grid No.2 
Pin 9 -Deflecting Electrode DJ2 x
Pin 10 -Deflecting Electrode DJ1 
Pin 12 -Heater 
Cap - Post-Accelerator 

1Grid No.S&collector) 

G3 
DJ3 

H 

DJq 

H 

P,GZ 

DJZ 

~~U LJ 
Electronic 
Components 

DATA 1 
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ABSOLUTE-MAXIMUM AND MINIMUM RATINGS 

Post-Deflection Accelerator Voltage  
Anode Voltage  
Grid-No.3 (Focusing-Electrode) Voltage 
Grid-No. l Voltage 

Negative bias value  
Positive bias value  
Pos t`ve peak value  

Heater Voltage 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode . 
Heater positive with respect to cathode . 

6000 max 
3000 max 
1200 max 

V 
V 
V 

200 max V 
0 max V 
2 max V 

6.9 max V 
5.7 min V 

125 max V 
125 max V 

TYPICAL OPERATING VALUES 

Unless otherwise specified ¢ll values 

are positive with respect to cathode "r.+' 

Post-Deflection Accelerator Voltage 3000 V 
Anode Voltage   1500 V 
Grid-No.3 (Focusing-Electrode) Voltage  475 to 725 V 
Grid-No. l Voltage   -40 to -94 V 

Fpr visual cutoff of focused spot 
Deflection Factors 

DJ1 and DJ2   69 to 91 V (dc)~in 
D;3 and CJ4   57 to 73 V dc)/in 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance  1.5 max hKl 
Resistance in any Deflection Electrode Circuits 5 max Mfg 
a Ic ~ ended chat the def leecin g-elec erode-eircaic resiscan ces be 

appr oximacely equal. 

X-RADIATION WARNING: Shielding of 

these cathode-ray tubes for x-radiation may 

be needed to protect against possible danger 

of personal injury from prolonged exposure 

at close range. 
~.. 

~~LJ U 
Electronic 
Components 

DATA 1 
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DIMENSIONAL OUTLINE 

12.00 
±.13 

11.44 
+.24 

~-5.25 t.06 DIA. 

3.00 
± 19 

SMALL BALL CAP 
JEDEC NO. ~JI-22 

±.03 

SCREEN DIA.  J 
4.56 MIN. 

1 

BULB 
J42 DE V. 67 

`.68

BASE SPECIAL 
(NOTE I) 

DIMENSIONS IN INCHES 

7.00 
±.I 3 

92LS-1502 

The plane through the tube axis and pin 1 may vary from 
the trace produced by DJ3 and DJ4 by an angular tolerance 
(measured about the tube axis) of 10°. Angle between DJ1 -
DJ2 trace and DJ3 - DJ4 trace is 900 + 30 

DJ1 and DJ2 are nearer the screen; DJ3 and DJ4 are nearer 
the base. With DJ1 positive with respect to DJ2, the spot 
will be deflected toward pin 5; likewise, with DJ3 positive 
with respect to DJ4, the spot will be deflected toward pin 1. 

Note I: Base is identical to short small-shell duodecal 
JEDEC No. 612-207 except pin No.4 end pin No 11 are omitted. 

S33 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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4531 
5" Radar Display CRT 

ƴ Electrostatic focus 
ƴ Magnetic deflection 
ƴ Less than ten inches overall length 
ƴ Offset neck facilitates positioning of display origin at screen edge 
~ For display of airborne weather radar data in airplane cockpits 

Data 
Electrical: 
Heater for Unipotential Cathode:, 

Voltages IAC or DC)   6.3 V 

~'~ Current at 6.3 V   0.3 A 

Focusing Method   Electrostatic 

Deflection Method   Magnetic 

Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes   10 max. pF 

Cathode to all other electrodes   6 max. pF 

Optical: 

Faceplate: 

Material   Clear Glass 

Shape   Spherical 

Minimum useful diameter   4.5 in 

Phosphor: 

Type   Aluminized, P7 

*~ Fluorescence   White 

Phosphorescence   Yellowish Green 

Persistence   Long (100 ms to 1 sec.) 

Mechanical: 

~~ Tube Dimensions: 
Maximum overall length   9-13/16 in 

Maximum bulb diameter   5 in 

Neck diameter   7/8 in 

Base  (9 Pin) JEDEC No.E9-37 

Anode Connector   Button J1.22 

Operating Attitude   Any 

Weight   2 Ib 
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4531 

Maximum Ratings, Absolute Maxiinunl Valuesb 
Anode Voltage   12000 max. V 

Grid No.4 Voltage   450 max. V 

Grid No.2 Voltage   450 max. V 

Grid No.1 Voltage: 

Negative bias value   100 max. V 

Positive bias value   0 max. V 

Positive peak value   2 max. V 

Peak Heater Cathode Voltage   125 max. V 

Typical Operating Values 
All values are specified with respect to cathode. 

Anode Voltage   8500 V 

Grid No.4 Voltagec   40 to 250 V 

Grid No.2 Voltage   250 V 

Grid No.t Voltaged   —25 to —50 V 

Anode Current   100 µA 
Grid No.3 Current   10 µA 
Grid No.2 Current   1.0 µA 
Grid No.1 Drive Voltage   25 V 

Resolutions   0.014 in 

a For optimum life the heater voltage should be regulated at 6.3 

volts. 

b A description of the Absolute-Maximum Rating is given in the 
General Section, titled Rating Systems for Electron Tubes, 

c Adjust for best focus. 

d Adjust for visual cutoff of undeflected spot. 

s At center of tube face. Shrinking raster measurement. 
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X-Ray Warning 
Shielding of this cathode-ray tube for X-ray radiation 
may be needed to protect against possible danger of 
personal injury from prolonged exposure at close range. 

High Voltage 
The high voltages at which tube type is operated may be 
very dangerous. Great care should be taken in the design of 
apparatus to prevent the operator from coming in contact 
with the high voltages. Precautions include the enclosing of 
high-potential terminals and the use of interlocking switches 
to break the primary circuit of the power supply when 

access to the equipment is required. 

In the use of the -tube it should always be remembered 
that high voltages may appear at normally low-potential 
points in the circuit because of capacitor breakdown or 
incorrect circuit connections, and that the tube surface 
maintains a static charge for some time after the power has 
been turned off. Therefore, before any part of the circuit or 
the tube is touched, the power-supply switch should be 

..~., turned off, both terminals of high-voltage capacitors should 
be grounded, and the terminals of the high-voltage power 
supoly should be grounded. 

After these steps have been taken and before touching the 
tube, discharge the anode terminals, the surface of the face-

^ plate, and the coated surface of the cone by use of a suit-
able wand which is connected to ground. It is to be noted 
that the entire surface of the cone and of the faceplate will 
not be discharged by touching the wand to a single point on 
either surface, because the surfaces have high resistance. 
Therefore, to discharge each surface, it will be necessary 
to sweep over the entire surface with the wand. 
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Dimensional Outline 

Note 1: Anode button J1-22. 
Note 2: Reference line; ring 

gauge (1.000" +.003" 
—.000" diameter x 
1.500" long) will stop 
at this reference line. 

Note 3: Quality circle. 

Pin No.1 — G1 Tabulated Dimensions 

Pin No.2 — H A 9.812 Max. 
~... 

Pin No.3 — H B 9.060 ± .060 
Pin No.4 — G1 C 0.870 ± .030 
Pin No.5 — NC D 4.950 ± .062 
Pin No.6 — G4 E 5.218 ± .125 
Pin No.7 — G2 F 1.000 Ref. 
Pin No.B — G1 G 1.000 Ref. 
Pin No.9 — K H 4.500 Min. 
Button —Anode, G3 J 6.250 Ref. 
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4547 
Display-Storage Tube 

Single Writing Gun 

Single Viewing Gun 

High Display Uniformity 

ELECTRICAL 

High Luminance 

High Resolution 

TV Capability 

Writing Viewing 
Section Section Units 

Heater: For Unipotential 
Cathode 

Voltage (AC or DC)   6.3 ± 10% 6.3 ± 10% V 

Current at 6.3 V   0.6 0.6 A 

Warmup Timea   60 s 

Direct Interelectrode Capacitances: 

Grid No.t to all other 
electrodes   7.0 pF 

Cathode to all other 
electrodes   5.0 pF 

Backplate to all other 
electrodes   150 pF 

Focusing Method   Electrostatic 

Deflection Method   Magnetic 

Phosphor   P20 (Aluminized) 

MECHANICAL 

Minimum Useful Viewing Diameter   4.0 in 

Maximum Overall Length 
(Excluding Ringlb   11.59 in 

Maximum Seated Length 
(Excluding Ringlb  

Maximum Diameter 
(Silastic Padding Ringlb  

Bases: 

Writing gun   JEDEC No.E8-49 

Viewing gun   JEDEC No.E7-1 

Bulb terminals Itwol   JEDEC No.Jt-21 

Screen connector   AMP Type LGHc 
No.832692 or equiv. 

Operating Position   Any 

Weight (Approx.)   20 Ib 

11.25 in 

5.39610.015 in 
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4547 
MAXIMUM RATINGS 

Absolute-Maximum Ratings —All voltages are shown with respect to 
the cathode of the viewing gun unless otherwise specified. 

Min. Max. Units `, 
Screen Voltage 

Peak  0 10,000 V 

DC  0 9,000 V 

Backplate Voltage 

Peak  0 15 V 

DC  -30 10 V 

ViewingSection Voltages 

Collector (Grid No.5)  180 300 V 

Collimator (Grid No.4)  40 150 V 

Grid No.3e  10 150 V 

Grid No.2  150 V 

Grid No.l  -100 0 V 

Heater -125 125 V 

Writing Section 

Grid No.4e  10 150 V 

Grid No.3f  0 1200 V 

Grid No.2e  10 150 V 

Grid No.tf  -200 Note g V 

Cathode  -2750 145 V 

Heaterf  -125 125 V 

Screen Resistorh  1.0 MSZ 

Collector Resistorh  5,000 S2 

RECOMMENDED OPERATING VALUES 

All voltages are shown with respect to the cathode of the viewing 
gun. 

Screen Voltage   8500 V 

Backplate Voltage   0 V 

Viewing Section Voltages 

Collector (Grid No.5)   200 V 

Collimator) (Grid No.4)   60 to 110 V 

Grid No.31   10 to 60 V 

Grid No.21   110 V 

Grid Na.11   -40 to 0 V `Ʒ. 
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~"~ 

RECOMMENDED OPERATING VALUES (Cont'd) 

Writing Section Voltages 

Grid No.3k   -2075 to 1575 V 

Grid No.t   Notesg,m 

Cathode   -2500 V 
Screen Resistor   1.0 MS2 
Collector Resistor   10,000 S2 

PERFORMANCE DATA AND CHARACTERISTICS 

Min. Typical Max, Units 

Useful Viewing Diameter   4.0 in 

Luminance (Brightnesslp   700 1300 fL 

Viewing Durationr   10 s 

Undeflected Spot Position   Note s 

Screen Currentp   300 750 µA 
Viewing Gun Collector Currentt 1.0 2.4 mA 

Viewing Gun Cathode Currentu 2.5 4.0 mA 

Writing Gun Cathode Currentu   2.5 5.0 mA 

Resolutionw   400 lines 

Erase Timex   1.5 2.5 3.5 ms 

a 

b 

c 

e 

f 

9 

h 

j 

k 

Viewing-gun Heater Warm-up Time must be completed before 
any other voltages are applied. 

The silastic-padding ring is permanently attached to the bulb and 
is used to facilitate shock mounting. 

Mates with AMP No.833589 or equiv. from AMP Inc., 155 Park 
Street, Elizabethtown, PA 17022. 

Grids No.4 and No.2 of Writing Gun and grid No.3 of Viewing 
Gun are connected within the tube. 

Voltages are shown with respect to cathode of Writing Gun. 

The writing-gun grid No.1 should never be more positive than 
necessary to write the display to saturated brightness for a given 
scanning and drive condition. In no case should the writing-gun 
No.1 voltage have a value greater than zero with respect to the 
writing-gun cathode. 

Unbypassed, current-limiting resistor. 

Adjust for brightest, most uniform, full-size pattern. 

Adjust for the smallest, most circular spot. 
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m The maximum bias-voltage value for writing-beam cutoff is -130 
volts with respect to writing-gun cathode. 

P Luminance (Brightness) and screen current are measured after 

the entire display is written to saturated brightness, the writing 

gun has been turned off, and with no erasing pulse applied. 

r The time required for any 1.5-inch diameter area of the useful fl-

inch diameter viewing area to spontaneously rise (with no writing 

or erasing) from zero brightness (viewing-beam cutoff) to 10% of 

saturated brightness. 

s The undeflected spot position must fall within a circle having a 

5/16-inch radius Imaximuml, 1-3/4-inches from the geometric 

center of the tube face, on the radius passing through the center 

of the neck of the writing gun. 

t With writing gun turned off, with no erasing pulse applied, and 

display erased to cutoff. 

u Measured with viewing-gun grid No.t at zero volts and with all 

other electrodes at voltages shown under Recommended Oper-

ating Values. 

v Measured with writing-gun grid No.1 at zero volts while writing 

an overscanned TV-type raster. 

'^~ Adjust erase pulser to 60 pps, 0.5 milliseconds width, and suf-

ficient amplitude to just erase any written information. Using a 

standard television raster, without blanking or video, adjust raster 

to 3.0 inch horizontal by 2-1 /4 inch vertical. Adjust writing-gun 
grid No.t bias to reduce the raster to just under write threshold. 
Adjust the video amplitude so that all half-tones, of a television 
pattern such as that provided by an RCA 2F21 Monoscope, are 
clearly discernable. Move the raster and adjust the erase-pulse 

amplitude to eliminate undersirable picture retention. Minor re-
adjustment of the write-gun grid No.1 bias, the erase pulse ampli-

tude and the video drive may be necessary to obtain the best 

subjective picture. 

x Measured from saturated brightness to cutoff with an erase pulse 

0.5 volt more positive than that necessary for complete erasure. 
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4547 
ENVIRONMENTAL TESTS 

F ~ 

The 4547 is designed to withstand the following environmental 
tests: 

Test 1. Vibration in each of the three orthogonal axes as shown 
in Figure 1, to a double amplitude of 0.03 inch, varied at a uni-
form rate from t0 to 55 Hz and back to 10 Hz over a five minute 
interval for each axis. 

Test 2. Temperature storage for 24 hours each at t00o C and at 

-65o C. 

Test 3. Temperature and altitude in three phases as follows: 

Phase t. Storage for one hour at a temperature of -40° C followed 
by tube operation for five minutes under the conditions shown under 
Recommended Operating Values. 

Phase 2. Temperature is increased from -40o C at a rate of 20 C 
per minute until a temperature of +g6°Cis reached. Following one 
hour storage at +glio C, the tube is operated for five minutes under 
the conditions shown under Recommended Operating Values. 

Phase 3. Barometric pressure is next reduced until a pressure equi-
valent to an altitude of 20,000 feet is attained. The tube is then 
operated for five minutes under the conditions shown under Recom-
mended Operating Values. Upon completion of the third phase of 
this test, pressure is increased and temperature decreased, at a rate 
of 20 C per minute, until ambient pressure-temperature conditions 
are reached. 

ORTHOGONAL AXES OF 4547 USED FOR ENVIRONMENTAL 

TESTING 

VIEWING-GUNS 
NECK 

KI 

rz WRITING-GUN 
NECK 

~E%MAUST 
TIP 

Figure 1 

zl

Z2 92CM-12001 
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4547 

OPERATING CONSIDERATIONS 

Deflection. The undeflected, focused writing beam lands 

nearly normal (perpendicular) to the storage-grid surface at 

a distance of 1-3/4 inches from its center and in the direc-

tion of the wirting gun neck. 

The writing beam may be deflected by two stationary pairs 
of coils. One pair is used for horizontal deflection, and the 
other pair for vertical deflection. When these coils are used, 

centering the undeflected writing beam can be accomplished 

by passing direct current of the required value through each 

pair of deflecting coils. 

To avoid neck shadow, when the stationary coils are used, 

it is essential that the center of deflection should be located 

not more than 0.8 inch from the reference line as shown 

below. The writing beam must be deflected from its un-
deflected position, through a typical angle of 34o to sweep 
fully the storage surface. 

LOCATION OF CENTER OF DEFLECTION 

  PLANE OF 
STORAGE SURFACE 

F, 
f, 

F 

R, 
VIEWING-GUN AXIS 

PATN  OF UNDEFLECTED 

WRITING BEAM 

34°

0.8  

REFERENCE 
LINE 

PLANE P45SING 
THROUGH CENTER 
OF DEFLECTION 
OF STATIONARY YOKE. 

92LS-3654 

~' 

€• 
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4547 
CAUTION 

To prevent possible damage to the tube, allow the viewing-
gun beam current to reach normal operating value before 
turning on the writing-gun beam current, and keep the view-
ing beam on till the writing beam is turned off. 

PRECAUTIONS 

The following operating precautions must be followed to 
protect the 4547 from inadvertent damage —

1. Do not exceed maximum ratings. 

2. Be sure to include the screen resistor. 

/1. 3. Be sure to include the collector resistor. 

4. Do not apply excessive writing-beam current density. 

5. Protect against scanning failure. 

6. Protect against loss of bias. 

7. Apply voltages to tube in correct order. 

8. Never write unless viewing beam is on. 

9. Stay within recommended viewing-grid voltage ranges. 

DIMENSIONAL OUTLINE ITOP VIEW) 

COLLIMATOR , 
TERMINAL --

BACKPL ATE _-~ 
LEAD 

VACANT PIN LOCATION 

MA% 

___._ VIEWING-GUN No.3 
~ ~ 1220 ,. ~ CAVITY LAP 
~~ -- 10 ~' NO7E1 
+L56+K- L5~ ~ 

2.06 ±.06~ ~ X15, 

I ', MINIMUM 

~+ 

.,~ USEFUL 
  SCREEN 

DIAMETER 
a.00 

 / i 
~ /—

~10 
~.—.25 R. / 2' 

~~-~ 112°
'ti _~ i5°

4.50 
DIA. 

1__I U~U u 
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DIMENSIONAL OUTLINE (FRONT VIEW) 

7.25 
MAX. 

50 

5 145 

2 50 ~~ 
2.19 

5 396 ~i 
~, DIA. 

5.00 2.08 DIA. ,~ ,; ƴ ~ 2.06 
BACKPLATE // :='~ ~ 

LEAD ~ ' ~  k I 
(GREEN) . ƴ~ I 

REFL NE CE ~I 
2125 

—~ 1 1.59 
COLLECTOR ~ ~, 1.25 MAX. 

LEAD , ~~. 19 .25 
(RED) — ~ i i k 

r~ ~ r

E%HAUST TIP COVER ~%anima '~, x,062 
.82 MA%. DIA J / 

BASE — ~ _. . 
VIEWING SECTION _ ~ I ..., I '.

  SILASTIC 
PADDING RING 

'~~.09 

I I j 
VO 

4.43 
2.07 ',

NOTE 2 

ENCAPSULATED 
SCREEN CONNECTOR MIN. 

BASE 
WRITING SECTION 

DIMENSIONAL OUTLINE NOTES 

6.e1 

`.25
MAX. 

NOTE 5 
92LM-3655 

k

Note 1: The silastic-padding ring is permanently attached to the 
bulb and fits with a light push into a gauge having an in-
sidediameter of 5.396" ± 0.015". 

Note 2: Within this length, bulb diameter is 5.00" ±0.08". 

Note 3: Within this length, neck diameter is 0.920" maximum. 

Note 4: Aircraft-Marine Products, Inc.,type LGH Part No.832692, 
or equivalent. This part mates with Aircraft-Marine Pro-
ducts, Inc., Part No. AMP 833589, Ceramic Terminal, or 
Equivalent. 

Note 5: Within this length, neck diameter is 0.950" maximum. 

Note 6: Do not use these cavity caps for connection. The caps are 
connected internally and may be at a potential which 
could constitute a shock hazard, It is recommended that 
these caps be covered with electrical insulation. 

Note 7: Grids No.4 and No.2 of Writing Gun and grid No.3 of the 
Viewing Gun are connected within the tube. 
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BASING DIAGRAM —BOTTOM VIEW 

€~ 

I' ! 

SCREEN 

~\\ ~~~r_©HV 
G3V 

~ 0 ~ G4 W G2W 
( 1̀ ~~~ HV /~8 i 
GIW G3W

SOLID-LINE CIRCLES DEPICT 
MINIATURE 7-PIN BASE 

BROKEN-LINE CIRCLES DEPICT 
NEODITETRAR 8-PIN BASE 461 
Small•Button Miniature 7-Pin Base 

IC,-, ,-,KW
i4. 'Si 
3+~~~~ ~ ~ BACKPLATE 

COLLECTOR 

G4V I_ 
~'IV ~r'~ i NC 

VIEWING SECTION 

Pin 1: Grid No.2 
Pin 2: Grid No.1 
Pin 3: Heater 

Pin 4: Heater 

Pin 5: Internal Connection —Do Not L'se 
Pin 6: No Connection 
Pin 7: Cathode 
Flexible Lead (Largel: Screen 8.38" ± 0.20" long 

Flexible Lead (Greenl: Backplate 10.00"±0.50" long 

Flexible Lead IRedl: Collector 10.0±0.5" long 

Recessed Cavity Caps: JEDEC No.J1-21 
Collimator (Grid No.4) 

Small-Button Neoditetrar 8-Pin Base 
WRITING SECTION 
Pin 1: Grid No.t 
Pin 2: Heater 

Pin 3: Heater 

Pin 4: Internal Connection — Do Not Use 
Pin 5: Cathode 
Pin 6: Internal Connection — Do Not Use 
Pin 7: No Connection 
Pin 8: Grid No.3 
Note: Grids No.4 & No.2 are connected internally to Grid No.3 

of viewing gun. 
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4547 
SMALL BUTTON MINIATURE 7•PIN BASE 

4 

4 

.015~MIN. 
.035 ~ MAX. 

3~4.. 

MAX. 

45°

g~32 
MAX. 

7 PINS 
.040 ~t.002 

° DIA. 

0 

0 

.040 DIA. 
PIN 

f 

~.025~~MAX. FLAT 
NOT BROUGHT 

92C5-6089R2 TO A SHARP POINT 

• This dimension around the periphery of any individual pin may 
vary within the limits shown. 

Base•pin positions are held to tolerances such that entire length of 

pins will, without undue force, pass into and disengage from flat- 
plate gauge (part of gauge JEDEC No.GE7-71 having thickness of 
t/4" and eight holes with diameters of 0.0520" ±0.0005" so loca-
ted 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 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 /B" from the bottom of the seated tube. 
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SMALL BUTTON NEOOITETRAR 8-PIN BASE 

Base-pin positions are held to tolerances such that entire length of 
pins will, without undue force, pass into and disengage from flat-
plate gauge having thickness of 1 /4" and nine holes with diameter 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'. 

I 

.0 50" 
MAX. 

} 
.200' MIN. .340" 

~ MAX. 

L

x _.950 MAX. 
DIA. 

40°

40°

4 

B PINS 
a0°~ 

°.050'..002„ 

-.004" 
DIA. 

40°
.500" 
DIA. 

40°

200"MAX. 
DIA. 

.050"DIA, 
PIN 

I 

I~°MIN. 

-~1 F~-.040"MAX. FLAT 
NOT BROUGHT 

TO A SHARP POINT 

92CS-9503 

X-RADIATION WARNING: Shielding of this cathode-ray 
tube for x-radiation may be neededto protect against possible 

danger of personal injury from prolonged exposure at close 

range. 

For further information or application assistance on this de- 

vice, contact your RCA Field Representative or write, Dis-

play Tube Marketing, RCA, Lancaster, PA. 17604 
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4557 
Display Cathode-Ray Tube 

12"-Rectangular 70°-Magnetic Deflection 
Display Cathode-Ray Tube Having Integral 
Protective Window and P4 Phosphor Screen 

ELECTRICAL 
Heater Current at 6.3 volts 0  6 A 

Focus Method   Electrostatic 

Deflection Method   Magnetic 

Direct Interelectrode Capacitances (Typical): 

Grid No.l to all other electrodes   6 pF 

Cathode to all other electrodes   5 pF 

External conductive coating (1300 max. pF 
to anode  

1 700 min. pF 
OPTICAL 
Faceplate, Spherical  Filterglasa 

Light transmission at center (Approx.)   37% 

Phosphor   P4-Sulfide Type, Aluminized 
Tube Dimensions: 

Overall length   16.60 max. in 

Neck length   7.56 ± 0.25 in 

Greatest width   10.94 ± 0.12 in 

Greatest height   8.56 ± 0.12 in 

Bulb   See Dimensional Outline 

Anode Cap   Recessed Small Cavity Cap 
,,;~ (JEDEC No.Jl-21) 

Base   Small-Shell Duodecal, 
Arrangement 1, 

6-Pin (JEDEC No.B6-63) 
Operating Position   Any 

Weight (Approx.)   9-1/2 Ib 

r. MAXIMUM AND MINIMUM RATINGS,Absolute-M¢ximum V¢lues 
Unless otherwise specified, values are positive with respect 
to cathode. 
Anode Voltage   16,000 max. V 

Grid-No.3 (Focusing-Electrode) Voltage 2700 max. V 

Grid-No.2 Voltage   400 max. V 

^^ti Grid-No.l Voltage: 

Negative bias value   80 max. V 

Positive bias value   0 max. V 
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4557 

Positive peak value  

Peak~Heater-Cathode Voltage: 

Heater negative with respect to cathode.. 180 max. V 

Heater positive with respect to cathode . . 180 max. V 

Heater Voltage (ac or dc): 

Under operating conditionsb  

2 max. V 

l 
6.9 max. V 

( 5.7 min. V 

RECOMMENDED OPERATING VALUES 

Unless otherwise specified, values are positive with respect 
to cathode. Raster size 6 inches by 8 inches. Standard TV 
Scan. 

Anode Voltage   12000 V 

Anode Current   100 µA 

Grid-No.3 (Focusing-Electrode) 
Voltage for an Anode Current 
of 100 microamperes   1400 to 1800 V 

Grid-No.2 Voltage  340 V 

Grid-No.l Voltage for Visual 
Extinction of Focused 
Raster   -88 to -38 V 

See accompanying Cuto(( Design Chart 

TYPICAL PERFORMANCE DATA 

Atrecommended operating values, unless otherwiaespecified. 

Anode Current   70 to 30% of cathode current 

Grid-No.3 Current   30 to 70% of cathode current 

Typical Trace Luminance°   See accompanying 
Typical Trace Luminance Characteristic 

Typical Center Line Widthd   0.010 in 

Spot Position   See footnote e 

MAXIMUM CIRCUIT VALUE 

Grid-No.l Circuit Resistance   1.5 max. MS2 

b For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.3 volts. 
Average luminance (brightness) at the center of a single 
trace scanned at a given sweep speed and refreshed at a 
given rate. 

d Measured by shrinking raster technique at an anode cur-
rent of 100 microamperes. 

e The center of the undeflected, unfocused spot will fall 
within a circle having a 0.8 inch diameter concentric with 
the center of the tube face. 
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4557 
X-RADIATION WARNING 

--~. Because the 4557 is designed to be operated at anode 
voltages as high as 16,000 volts, shielding of the 4557 

for X-radiation may be needed to protect against pos-
sible injury from prolonged exposure at close range. 

DIMENSIONAL OUTLINE Dimensions In Inches 
.•., 

.~~ 

REF. LINE 

MAx. 

92LL- 2766 

lo.ea t R 

I 

7.56 
t.25 

~. s 

16.60 MAX. 

See accompanying Inch Dimension Equivalents in Millimeters. 
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4557 
DIMENSIONAL OUTLINE(Top Right Side View) 

6.56 
2.12 

I .0 APPROX. 
3.502.25 ~-

I.5 R. MIN. 
 CONDUCTIVE COATING 
INTEGRAL PROTECTIVE WINDOW 

W 
2 

J 

W 
W 
Q 

1.44 2 .O6 

BASE 
JEDEC 86-63 

ANODE CONNECTOR 
JEDEC JI-21 

Dimensions In Inches 

Inch Dimension Equivalents in Millimeters 

Inch mm Inch mm 
r 

Inch mm 

.06 1.5 1.44 36.5 8.56 217.4 

.12 3 1.5 38.1 10 254 

.25 6.3 3.50 88.9 10.94 277.8 

.950 24.1 7.5 190.5 16.60 421.6 
1.0 25.4 7.56 192 

TERMINAL DIAGRAM (Bottom View) 

Pin 1: Heater 

Pin 2: Grid No.l 

Pin 6: Grid No.3 

Pin 10: Grid No.2 
Pin 11: Cathode 

Pin 12: Heater 
Cap: Anode (.Grid No.4 

and Collector) 

ANODE 
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4557 
TYPICAL TRACE LUMINANCE CHARACTERISTIC 

(Average brightness at center of single trace scanned at the 

refreshed at the indicated rate) 
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4557 
CUTOFF DESIGN CHART 

HEATER VOLTAGE = 6.3 VOLTS 
ANODE TO CATHODE VOLTAGE = 12000 VOLTS 
GRID No.3 TO CATHODE VOLTAGE ADJUSTED FOR 
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4560 
Monoscopes°

Custom-Built 2"-Diameter, Electrostatic-Focus, 

Electrost°tic•Deflection Monoscope Tubes For 

Use As Alpha-Numeric Character Generators 

~~ 

ELECTRICAL 
Heater Current at 6.3 volts   0.6 A 
Focusing Method     Electrostatic 

Deflection Method  Electrostatic 

Direct Interelectrode Capacitances (ApproxJ: 

Grid No.l to all 
other electrodes   7 pF 

Cathode to all 
other electrodes     5 pF 

Output Signal Electrode 
to all other electrodes   8 pF 

DJ1 to all other electrodes   10 pF 

DJ2 to all other electrodes   10 pF 

DJ3 to all other electrodes   7 pF 

DJ4 to all other electrodes   7 pF 

DJ1 to DJ2   3 pF 

DJ3 to DJ4   3 pF 

Deflection Direction: 

A positive voltage on DJ1 deflects the beam toward top of 
„~ stencil. 

A positive voltage on DJ3 deflects the beam toward the left 
side of the stencil. 

~1 

MECHANICAL 
Tube Dimensions: 

Maximum Overall Length   11.5 in 
Maximum Diameter Including 
Bulb Terminals   2.285 in 

Bulb (Glass)   T16 

Base   Medium-Shell, Diheptal 12-Pin 
JEDEC No.B12-37 

'""1 Socket   Cinch b Part No.3M14, or equivalent 

Bulb Terminals (Two)   Small Ball JEDEC J1-25 

Bulb Terminal Contacts . . Cinchb Part No.3A1, or equivalent 
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4560 

Stencil Electrode: 

Useful area   1.1 x 1.1 in 

Typical Pattern   See accompanying pattern. 

Operating Position   Any 

Weight (ApproxJ   13 oz 

MAXIMUM AND MINIMUM RATINGS, 
Absolute-Maximum Values 

Unless otherwise stated, values are positive with respect to 
cathode. 

Output Signal Electrode Voltage   2500 max. V 

Stencil-Electrode Voltage   2500 max. V 

Deflecting Electrode Voltage: 

DJ1 and DJ2   2500 max. V 

DJ3 and DJ4   2500 max. V 

Grid-No.4 &Grid-No.2 Voltage   2500 max. V 

Grid-No.3 Voltage   1000 max. V 

Grid-No.l Voltage: 

Negative Bias Value   200 max. V 

Positive Bias Value   0 max. V 

Positive Peak Value   2 max. V 

Peak Heater-Cathode Voltage: 

Heater Negative with 
respect to Cathode   200 max. V 

Heater Positive with 
respect to Cathode   200 max. V 

Heater Voltage (ac or dc): 
Under Operating Conditions` 

6.9 max. V 
5.7 min. V 

RECOMMENDED OPERATING VALUESd

Unless otherwise specified, values are positive with respect 
to output signal electrode. 

Output Signal Electrode 
Voltage   Grounde

Stencil-Electrode Voltage   -15 V 

Average Deflecting Electrode Voltage: 

Vertical (DJ1 and DJ2)    +35 V 

Horizontal (DJ3 and DJ4)   +35 V 

Grid-No.4 &Grid-No.2 Voltage f (Astigmatism) . . 0 to t70 V 

Electronic 
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4560 
Grid-No.3 (Focusing Electrode) 

Voltage   -1600 to -1500 V 

Grid-No.l Voltage9   -1865 to -1800 V 

Cathode Voltage   -1800 V 

Heater Voltageh   6.3 V 

TYPICAL PERFORMANCE CHARACTERISTICS 

AT RECOMMENDED OPERATING VALUES 
Min. Typical M°x. 

Output Signal Current )   — 5 — µA 

Trace Angle: 

Vertical   — 2 5 degrees 

Horizontal  — 2 5 degrees 

Between. Vertical 
and Horizontal 
Traces   89 90 91 degrees 

Deflection Factors:k

Vertical (DJ1 and 
DJ2)   . . . 46 — 60 V/in 

Horizontal (DJ3 
and DJ4)   46 — 60 V/in 

Undeflected Spot 
Positionm   — — 0.15 in 

° A specific tube designation in the 4560 series will be as-
signed to each type employing a different stencil pattern. 

b Made by Cinch Manufacturing Company, 1501 Morse Avenue, 
Elk Grove Village, IL 60007. 

c For maximum cathode life, it is recommended that the heat-
ersupply be regulated at 6.3 volts. 

d The tube must be shielded to prevent stray magnetic fields 
from affecting performance. At no time should the unde-
flected beam be allowed to rest on the usable 1.1" x 1.1" 
area of the stencil electrode pattern. 

e The output signal electrode is grounded through a 1000-

ohm load resistor. 

f Adjust for minimum astigmatism. 

9 Adjust as required. 

h One side of heater terminal (Pin No.l) is connected to 
-1800 V dc. 
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4560 
~ For cathode current not exceeding 110 microamperes. 

k Useful area of stencil electrode is 1.1"x 1.1". 

"' The undeflected spot position must fall within a circle 
having a 0.15 inch diameter (maximum) centered on the 
stencil electrode pattern. 

TYPICAL STENCIL ELECTRODE PATTERN 

1 
X 

~/ ~ ~ I 1 
vt • W ~T • 

~ - ~ + ~ ~ ~ 

/ ^~~ r ~ 
~ i - ~ i ~ ~ ~ 

.~ L ~ r, .-. .,. 
I ~ ~J l.. ai r ri

,.,,., 

~ ~ I ~~ I / T i~ 

OPERATING CONSIDERATIONS 

Tubes in the 4560 series are intended for use as char 
acter generators in conjunction with display cathode-
ray tubes in computer data terminal display equipment. 
In such equipment, the electron beam in the monoscope 
is first deflected to a desired character location on the 
stencil and at the same time the display cathode-ray 
tube electron beam is deflected to a desired position in 
the display. The monoscope electron beam is then rap-
idly scanned over the selected chazacter in the stencil 

V 
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and the display cathode-ray tube electron beam is syn-
chronously deflected on the phosphor screen. 

In the monoscope, electrons which pass through the 
stencil are collected on the output signal electrode and 
generate a video signal across the output load resistor. 
This signal is amplified and then applied to the grid of 
the display cathode-ray tube. 

The effect of this operation is that the character sten-
ciled into the monoscope is displayed on the phosphor 
screen of the display cathode-ray tube. Other characters 
may be chosen by positioning the monoscope electron 
beam at different locations on the stencil. A character 
may be located anywhere in the cathode-ray tube dis-
play by appropriate positioning of its electron beam. 

NOTE 

Stencil patterns supplied to RCA for incorporation in 

the 4560 family of monoscopes should be at least 10 
times larger than the useful l.l" x l.l" area of the 
stencil electrode. The alpha-numeric characters of the 
pattern should be white on a dark background. Such pat-

terns or requests for information on RCA fabricated 
stencil patterns should be directed to Storage Tube 
Mazketing, RCA, Lancaster, PA 17604, or to the near. 
est Sales Office . 
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4560 

TERMINAL DIAGRAM (Bottom View) 

STENCIL 
ELECTRODE 
TERMINAL 
(NOTE 2) 

NC 

DJ3 DJ4 
G4 d G2 

G3©  ~ ~ ~ J2 

~~ ~~~ 

K ©©O ~®DJI 

•~ 
.. N 

GI 

NC 

OUTPUT SIGNAL 
ELECTRODE TERMINAL 
(NOTE I) 

Pin No.l: Heater 
Pin No.2: Grid No.l 
Pin No.3: Cathode 
Pin No.4: No connection 
Pin No.S: Grid No.3 
Pin No.7: Deflecting Electrode DJ3 
Pin No.8: Deflecting Electrode DJ4 
Pin No.9: Grid No.4 and Grid No.2 
Pin No.10: Deflecting Electrode DJ2 
Pin Noll: No connection 
Pin No. 12: Deflection Electrode DJ1 
Pin No.14: Heater 
Terminals —

Neazest Base: Stencil Electrode 

Furthest from Base: Output Signal Electrode 

Note 1: The plane passing through the tube axis and the key 
of the base does not deviate more than ± 10° from the plane 

passing through the tube axis and the output signal electrode 

terminal cap. 

Note 2: The plane passing through the tube axis and Pin No.4 
of the base does not deviate more than ± 10° from the plane 

passing through the tube axis and the stencil electrode cap. 
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4560 
DIMENSIONAL OUTLINE 

c 
DIA. 

K 

STENCIL ELECTRODE 
TERMINAL 

JEDEC No. JI-25 
(NOTE I) 

OUTPUT SIGNAL 
ELECTRODE TERMINAL 

JEDEC No. JI-25 
(NOTE 2) 

BASE 
JEDEC No. 812-37 

92LM- 2B3 
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4560 
NOTES FOR DIMENSIONAL OUTLINE 

Note l: Angular orientation of the stencil electrode terminal 
with respect to pin No.4 of base is ± 10°. 

Note 2: Angular orientation of the output signal electrode ter-
minal with respect to key of base is ± 10° . 

OUTLINE DIMENSIONS 

Dimensions Inches m m 

A 11.312 ± .188 287.32 ± 4.77 

C 2.050 ± .050 Dia. 52.07 ± 1.27 Dias. 

J .500 ± .062 12.70 ± 1.57 

K 1.750 ± .125 44.45 ± 3.17 

M .185 max. 4.69 max. 
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4583, 4584, 4585 
Projection Kinescopes 

7"-Diameter Electrostatic-Focus, Magnetic-Deflection Types 

ƴ Matched Trio of Tubes for Color Projection Systems 

ƴ Designed for Use with Schmidt Reflective Optical Systems 

ƴ Matched Phosphors 

ƴ High Picture Brightness 
ƴ Wide Range of Synthesized Colors 

ƴ Balanced Drive Characteristics 

General Data 

Electrical: 
~ Heater Current at 6.6 Volts   0.62 A 

Focusing Method   Electrostatic 

Deflection Methods   Magnetic 

Deflection Angle (Approx.)   35° 

Direct Interelectrode Capacitances (Approx.): 

Grid No.t to all other electrodes   12 pF 

Cathode to all other electrodes   6 pF 

Optical 

Faceplate, Spherical   Clear, Browning-Resistant Glass 

Radius of curvature (inner radius)   15.315 in 

Minimum Optical-Quality-Rectangle   5x3-3/4 in 

Refractive Index of Faceplate   1.469 

w., Phosphors, Aluminized: 

4583   Sulfide (Blue) Type 

C.I .E. coordinates (x,y) 0.155, 0.048 

Luminescence   Blue 

Persistence   Medium 

~,~ 4584   Silicate (Green) Type 

C.I.E. coordinates Ix,yl 0.218, 0.728 

Luminescence   Green 

Persistence   Medium 

4585   Rare-Earth (Red) Type 

,,,,~ C.I .E. coordinates Ix,yl 0660, 0.340 

Luminescence   Red 

Persistence   Medium 
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4583, 4584, 4585 

Mechanical: 

Tube Dimensions: 

Overall length   19-1/2 t 5/8 in °v 

Greatest diameter of bulb (excluding 
side cap or cable)   7 ± 3/16 in 

Base  Small-Shell Diheptal 14-Pin, JEDEC No.814-45 

Anode Lead   Molded-on, Insulated Cable, 
48 in. long 

Operating Position   Any '~•' 

Weight (Approx.)   5 Ibs 

Maximum and Minimum Ratings, 
Absolute-Maximum Valuesb 

Average Anode Power:c 

With forced-air cooling of faceplate   160 max. W 

Air Flow to Faced   40 cfm 

Anode-to-Cathode Voltage   g0 max. kV 

Grid-No.3-to-Cathode Voltage   20 max. kV 

Grid-No.2-to-Cathode Voltage   1.05 max. kV 

Grid-No.1-to-Cathode Voltage: 

Negative bias value   250 max. V 

Positive bias value   0 max. V 

Peak positive value   2 max. V 

Anode Current, Long-Term 
Average (for 5" x 3-3/4" 
TV raster)   2 max. mA 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode   150 max. V 

Heater positive with respect to cathode   150 max. V 

Heater Voltage (AC or DCIe   
~ 6.93 max. V 

6.27 min. V 
Recommended Operating Valuesf 
Raster Size   5" x 3-3/4" 

Anode Voltage   75 kV 

Anode Current, Long-Term Average   1000 µA 
Grid-No.3 Voltage for Focus at 
an Anode Current of 1000 µA   15 to 17 kV 

Grid-No.2 and Grid-No.1 Voltages for 
Visual Extinction of Focused Raster   See Figure 1 

Heater Voltage   6.6 V 
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4583, 4584, 4585 

Typical Performance Data 

Blue Green Red 

Luminous Output of each Tube 
at an Anode Current of 1000 JAA 
for each tube   88 1400 520 lumens 

Luminance of Each Tube at an 
Anode Current of 1000 /lA for 
Each Tube   680 10800 4000 fL 

Luminance of Three Tubes Combined 
at an Anode Current of 1000 µA on 
Limiting Tube and with Anode Current 
of Other Two Tubes Adjusted to 
Produce White of 9300° K + 
27 M.P.C.D. 8500 total fL 

Percentage of Total Luminance Sup-
plied by Each Tube   8 70 22 

Percentage of Total Anode Current 
Supplied by Each Tube (Approx.) 50 27 23 

Center Resolution9   600 TV Lines 

Grid-No.3 Current ITotallh   ±15 (tA 
Grid-No.2 Current   ± 15 CIA 

Circuit Requirements 
High Voltage Circuits 

In order to minimize the possibility of damage to the tubes and ad-
jacent circuits caused by a momentary internal arc, it is recom-
mended that the high-voltage power supply and the grid-No.3 power 
supply be of the limited-energy type. An external spark gap must be 
provided at the grid-No.3 terminal. The following resistor and volt-
age values are mandatory. 

Anode-Circuit Resistance (unbypassed)   0.5 min. MSZ 

Grid-No.3 Circuit Resistance (unbypassed)   0.1 MSZ 

Grid-No.3 Spark-Gap Firing Voltage   20 kV 

Low-Voltage Circuits 

Grid-No.2 Circuit Resistance (bypassed)   10 k$~ 

Grid-No.1 Circuit Resistance (unbYPassed) 1 k12 
Effective Grid-No.l-to-
Cathode Circuit Resistance   1.5 max. MS2 

a Sharp corners on the yoke assembly in the vicinity of the tube 

neck should be avoided. Insulation between the yoke winding 

and/or the core and the tube neck should be capable of with-
standing at least 10 kV and preferably 15 kV. 

~~u L3 
Electronic 
Components 

DATA 2 
1 1172 



4583, 4584, 4585 

d 

e 

f 

b A description of the Absolute Maximum Rating is given in the 
General Section, titled Rating Systems for Electron Tubes. 

c The product of anode-to-cathode voltage and anode current (long 
term average) should never exceed 160 watts. 

The specified air flow should be delivered perpendicularly from 
a nozzle having a diameter of about 2 inches onto the face of the 
tube while it is in operation. In a typical system with air filter, 
the total system static pressure is approximately 0.25 inch of 
water. The cooling air must not contain water, dust, or other for-
eign matter. The air-cooling system should be electrically inter-
connected with the anode power supply to prevent operation of 
the tube without coaling. 

Cooling of the tube by a tangential flow of air across its face is 
not recommended because the temperature gradient produced 
across the face may result in immediate or delayed cracking of 

the face. 

For maximum cathode life, it is recommended that the heater 
supply be regulated at 6.6 volts. 

These tubes may be operated at reduced anode voltage and/or 
anode current. At reduced anode voltage, center resolution will 
decrease. At reduced anode voltage and/or anode current, lumi-
nance will decrease. The grid-No.3 voltage for focus will be re-
duced in proportion to the reduction in anode voltage. Other 
performance characteristics may also be affected. 

9 Determined fora 3-3 /4 inch high TV resolution test pattern with 
tube operating at a screen current of 1000 microamperes. 

h Grid-No.3 current is normally low, as indicated in the data, when 

the tube is operated under recommended conditions. Lower grid-

No.3 voltages (as required for focus if anode voltage is reduced) 
and/or higher grid-No.2 voltages can lead to a grid-No.3 current 

level approaching that measured in the anode circuit. Note that 

the fraction of available current intercepted by the grid-No.3 

electrode is not constant, but increases with increasing anode 

current. 

The Conductive Coating 
The conductive coating on the exterior of the tube neck 

must be grounded. Connection to the coating may be made 
by using a flexible metal band fastened firmly around the 
neck at the base end of the coating. The metal band should 
be fastened only tight enough to insure good contact. If 

V 

V 
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4583, 4584, 4585 

the band is clamped very tight, resultant glass strains may 
eventually cause the neck to break. This coating must not 

be scratched and must never be washed with liquids likely 

to soften or dissolve lacquers. 
The external coating on the neck serves to prevent corona 
between the neck and the yoke. Corona would damage the 
yoke insulation and cause breakdown in the glass of the 
neck. It is important that the yoke insulation be adequate 
for. operation of the yoke against the external grounded 
coating. The resistance of the external conductive coating is 
sufficiently high so that damping of the yoke deflecting 
energy is negligible. Because of this high resistance, a con-
tact area of at least 1/4 square inch should be used in mak-
ing connection to the external coating. 
Safety Precautions 
X-Radiation Warning 
Although X-radiation is generated primarily at the face of 
the tube when it is operated, the X-rays are emitted in all 
directions. 
These rays can constitute a health hazard unless the tube is 
adequately shielded. Make sure that the shielding provides 
the required protection against personal injury. 

On the neck of the tube itself the following warning appears 
and should be strictly adhered to: 

... 

X-Ray Warning 

This tube in operation produces X-rays which can 
constitute a health hazard unless the tube is ade-
quately shielded for radiation. 

High Voltage 
The high voltages at which these tubes are operated may be 

,.., very dangerous. Great care should be taken in the design of 
apparatus to prevent the operator from coming in contact 
with the high voltages. Precautions include the enclosing of 
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4583, 4584, 4585 

high-potential terminals and the use of interlocking switches 
to break the primary circuit of the power supply when 
access to the equipment is required. 
In the use of these tubes it should always be remembered 
that high voltages may appear at normally low-potential 
points in the circuit because of capacitor breakdown or 
incorrect circuit connections, and that the tube surface 
maintains a static charge for some time after the power has 
been turned off. Therefore, before any part of the circuit or 
the tube is touched, the power•supply switch should be 
turned off, both terminals of high-voltage capacitors should 
be grounded, and the terminals of the high-voltage power 
supply should be grounded. 
After these steps have been taken and before touching the 
tube, discharge the anode terminal, the surface of the face-
plate,and the coated surface of the cone by use of a suitable 
wand which is connected to ground. It is to be noted that 
the entire surface of the cone and of the faceplate will not 
be discharged by touching the wand to a single point on 
either surface, because the surfaces have high resistance. 

Therefore, to discharge each surface, it will be necessary 
to sweep over the entire surface with the wand. 

Cutoff Design Chart 
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4583, 4584, 4585 
Dimensional Outline 

^~ 

/"\ 

~'w 

e~ 

~~ 

>. vTe DiA --y 

T 

9-5/18 
t 3/18 

I 

REFERENCE LINE 
I  INOTF SL 

5- le 
ve 

L 

E%TERNAL ~ ]i1/18 DIA. CONDUCTIVE 
COATING / BASE (NOTE el J ~~ ~EDEc GROUv 5, 

No 818-851NOTE )I 

19-1/Z z 5/8 

9}LM-Olt 

Note 1: When viewed from the face of the tube, the minor axis of 

[he 5" x 3-3/4"quality rectangle is located 450 ± 10° in a 

counter-clockwise direction from a plane through the 
anode terminal and the tube axis. 

Note 2: Inside surface of faceplate within the quality rectangle 

maV vary ± 0.006" from the spherical surface having a 
15.315" radius. 

Note 4: The plane through Base Pin No.9 and the tube axis may 
~.1  vary from the plane through the anode terminal and the 

tube axis by an angular tolerance (measured about the 

tube axis) of ± 100. The anode terminal is on same side as 
Pin No.9. 
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4583, 4584, 4585 

Note 5: Reference line is determined by position where gauge 

2.100" ±0.001" I.D. and 3" long will rest on bulb cone. 

Note 6: External conductive coating must be grounded. 

Note 7: Socket for this base should not be rigidly mounted; it 

should have flexible leads and be allowed to move freely. 

Socket contacts for Pins 5, 6, 7, 8, 10, 11, 12, and 13 
should be removed in order to provide maximum insula-
tion for Pin No.9. 

Note 8: Effeciwe deflecting field must be within this space. 

Note 9: Anode cable should not be sharply bent within 5" of bulb 
wall. 

Dimensional Outline Detail 

T 

2t I/4 

ANODE MOLDED-ON 
W SULATED CABLE 
48~ LONG (APPRO%) 
TO BULB WALL 
SNOT ES 499) 

Socket Connections (Bottom View) 

NC NC ANODE 
Nco QQO3 

NC© ~NC 

G~~ ANC 

G i/ ~~~ YiNC 

I 
©O ~® C

H 
iaN 

Note: Socket contacts for Pins 
No. 5, 6, 7, 8, 10, 11, 12, 
and 13 should be removed 
so that maximum insulation 
is provided for Pin No. 9. 

925- '56ia 

Pin 1: Heater 
Pin 2: Ca[hode 

Pin 3: Grid No.t 
Pin 4: Grid No.2 
Pin 5: No Connection 
Pin 6: No Connection 

Pin 7: No Connection 

Pin 8: No Connection 

Pin 99: Grid No.3 
Pin 10: No Connection 

Pin 11: No Connection 

Pin 12: No Connection 

Pin 13: Internal Connection —

Do Not use 
Pin 14: Heater 

Cable: Anode 
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4598 
Graphechon Tube 

Scan-Conversion Storage Tube Assembly 
Very High Resolution Capability 

Ruggedized Structure Designed to 
Meet MIL-E-5400 Specification 

Integral Shielding and Deflection Coils 

Small Size — 15" Max. Length 3.65" Diameter 

0.6-Watt Heaters for Writing and Reading Guns 

ELECTRICAL 

Heater Current at 6.3 Volts, Each Gun 0  1 A 

Focusing Method, Each Gun   Electrostatic 

Deflection Method, Each Gun   Magnetic 

Deflection Coils   See footnote a 

Total Deflection Angle, Each Gun (Approx.)   50 degrees 

Deflection Coil Alignmentb   0.5 degrees 

Undeflected Spot Position, Each Gunc . . . 5% of target diameter 

Direct Interelectrode Capacitances: 

Typ. Max. 

Output-signal-electrode to all other 
electrodesd   17 20 pF 

Reading-gun grid No.1 to all other 
electrodes   — 15 pF 

Reading-gun cathode to all other 
electrodes   — J PF 

Writing-gun grid No.1 to all other 
electrodes   — 15 pF 

Writing-gun cathode to all other 
electrodes   — 9 pF 

MECHANICAL 

Tube Dimensions   See Dimensional Outline 

Connections   See footnote e 

Operating Position   Any 

Maximum Weight   5.25 Ibs 
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4598 

MAXIMUM AND MINIMUM RATINGS, Absolute-Maximum Values 

Voltages are referred to ground unless otherwise specified. 

Min. Max. 
Writing Gun: 

Heater voltage9 (AC or DCl   5.7 6.9 V 

Cathode voltage   -9000 — V 

Heater-cathode voltage   -125 10 V 

Grid-No.t (control grid) voltageh   -300 0 V 

Grid-No.2 voltageh   — 750 V 

Grid-No.3 (beam focus) voltageh)   — 1500 V 

Grid-No.4 (anode) voltage   Ground 

Reading Gun: 

Heater voltagek (AC or DC)   5.7 6.9 V 

Cathode voltage   -1500 — V 

Heater-cathode voltage   -125 10 V 

Grid-No.1 (control grid) voltagem   -300 0 V 

Grid-No.2 voltagem   — 750 V 

Grid-No.4 (beam focus) voltagel,rn ,   — 750 V 

Grids No.3 & No.5 (anode) voltage   -30 30 V 

External conductive coating   Ground 

Target Section: 

Output signal electrode voltage   -10 10 V 

Shading electrode voltage   -30 30 V 

Backplate voltage   -20 50 V 

TYPICAL OPERATING CONDITIONS 

Voltages are referred to ground unless otherwise specified. 

Writing Gun: 

Heater voltage9 (AC or OCl   6.3 V 

Cathode voltage   -8000 V 

Grid-No.1 (control grid) voltage for beam 
cutoffh   -120 to -70 V 

Grid-No.2 voltageh   300 V 

Grid-No.3 (beam focus) voltageh~l   600 to 1400 V 

Grid-No.4 lanodel voltage   Ground 

Reading Gun: 

Heater voltagek IAC or DC)   6.3 V 

Cathode voltage   -1200 V 
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TYPICAL OUTPUT CONDITIONS 
Reading Gun: 

Grid-No.1 icontrol grid) voltage for 
beam cutoffm   -120 to -70 V 

Grid-No.2 voltagem   300 V 

Grid-No.4 (beam focus) voltagel,m   200 to 440 V 

Grids No.3 & No.5 (anode) voltagen   -20 to 0 V 

External conductive coating   Ground 

Target Section: 

Output-signal-electrode voltage  0 V 
Shading electrode voltagen   0 to 20 V 
Backplate voltagen   -15 to 0 V 

a PERFORMANCE CHARACTERISTICS 
The Performance Characteristics shown below are obtained in one 
mode of tube operation which is representative of many applica-
tions. Trade-offs in these characteristics may be made to achieve 
optimum tube performance in other operating modes. 

Min. Max. 

Output Signal Currentp   0.5 — µA 

Storage Timeq   See footnote r 

Signal-to-Shading Ratios   5:1 —

Signal-to-Background-Shading Ratiot 8:1 —
Center Resolution, 

At 50% amplitude response   1600 — TV lines/ 
target diameter 

Edge Resolution, 
At 50% amplitude response  See footnote v 

'~ Writing Speed   200 — µs( 
target diameter 

Shades of GrayW  7 —

Blemishesx   See footnote y 

ENVIRONMENTAL CONDITIONS 
The 4598 will provide the performance specified under Performance 
Characteristics when the tube is exposed to the following environ-
mental conditions: 

Requirement 
Temperature-AltitudeZ . . . MIL-E-5400L, Par. 3.2.24.3, Table I 

Class to 

Humidity   MIL-E-5400L, Par. 3.2.24.4 

Shock   MIL-E-5400L, Par. 3.2.24.6 

Vibration   See accompanying Vibration Levels 
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a The deflection coils are electrically similar to type Y65 manu-
factured by Syntronic Instruments Inc., Addison, Illinois. A vari-
ety of inductances are available, which are suitable for either 
push-pull or single-ended circuit configurations. 

b The orthogonality of the horizontal and vertical axes of each 
deflection coil is within 1 /2 degree of 90 degrees. The horizontal 
axis of the writing deflection coil is parallel within 1 /2 degree to 
the horizontal axis of the reading deflection coil. 

c The undeflected spots of both guns fall within a circle having a 

diameter that is 5 per cent of the target diameter, and is centered 

on the target. 

d The value shown is the capacitance of the assembly supplied 

with a solderable terminal as the output signal electrode con-

nection; if a coaxial connector or cable is supplied, their capa-
citance must be added to this value. 

e Connection to the output signal electrode can be provided by 
means of a solderable terminal, coaxial connector, or coaxial 

cable. Connections to the deflection coils and low voltage elec-

trodes are by flexible leads. Connections to the high voltage elec-

trodes are made by silicone rubber leads; connectors such as 

type 840706 lead assemblies manufactured by AMP Inc., Capi-

tron Division, Elizabethtown, PA, can also be supplied. 

g One side to be externally connected to writing-gun cathode. 

h With respect to writing-gun cathode. 

1 Adjust for best focus. 

k One side to be externally connected to reading-gun cathode. 

m With respect to reading-gun cathode. 

n Adjust for optimum signal and storage performance. 

p This value is the saturated output signal current. 

4 Storage time is proportional to the area scanned by the reading-
gun raster. The limits are given for a raster of aspect ratio 1:1, 
and inscribed within the target area. 

r The specified performance characteristics are obtained over a 
range of storage times from 1.0 second maximum to 3.0 sec-
onds minimum. The specified performance characteristics except 
shades of gray are obtained over a range of storage times from 

0.5 second maximum to 4.0 seconds minimum. Storage time is 
measured to 10 per cent of signal amplitude. 
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This limit applies to the central 75 per cent of the target. The 
measurement is taken along that single line of the output video 
signal which has the lowest signal-to-shading ratio. 

This limit applies to the central 75 per cent of the target. The 

measurement is taken along that single line of the output video 
signal which has the lowest signal-to-background-shading ratio. 

Resolution is measured using a.raster written perpendicular to 
the horizontal scanning lines of the reading-gun raster, and with 
the writing-gun drive voltage adjusted to give a peak output sig-
nal 85 per cent of saturated signal amplitude. 

v A minimum resolution of 1200 TV lines per target diameter is 
~ obtained over 75 per cent of the target diameter. A minimum 

resolution of 1400 TV lines per target diameter is obtained over 
75 per cent of the target diameter using dynamic focusing of the 
reading gun. 

w A step voltage waveform with seven equally spaced levels is used 
as input. 

x Blemishes are measured within a circular area centered on the 

target and with a diameter of 90 per cent of the target diameter. 

Blemish size is specified as a percentage of the target diameter; 

blemish amplitude, as a percentage of saturated signal ampli-
tube. Blemishes with an amplitude of less than 10 per cent are 
not counted. Dark blemishes with a size of less than 1/8 per cent 
are not counted. 

y The maximum size of any light blemish is 1 J2 per cent. The 
amplitude and number of light blemishes are limited as shown 
in the following table: 

Amplitude Maximum Number 

10% to 50% 10 
20% to 50°~ 3 
Greater than 50% 0 

The maximum size of any dark blemish is 1/2 per cent. The 

maximum number of dark blemishes is five. 

z The backplate voltage of the tube may be changed in a predeter-

mined manner to compensate for the variation in storage time as 
a function of temperature. 
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DIMENSIONAL OUTLINE 
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DIMENSIONAL OUTLINE (cont'd) 

/~'~ 
Note 1 —All leads are labeled. 

Note 2 — Connection to the output signal electrode can be pro-
vided by means of a solderable terminal, coaxial con-
nector, or coaxial cable. 

TARGET-SECTION LEADS 

Lead 1 : Writing-Gun Grid No.4 
Lead 2: Backplate 
Lead 3: Shading Electrode 

~~ Lead 4: Reading Gun Grids No. 3 & 5 
Lead 5: Reading-Gun External Conductive Coating 

~~ 

WRITING-GUN SECTION LEADS 

Lead 1: Heater 

Lead 2: Grid No.1 
Lead 3: Grid No.3 
Lead 4: Grid No.2 
Lead 5: Cathode 
Lead 6: Heater 

READING-GUN SECTION LEADS 

Lead 1: Heater 

Lead 2: Grid No.t 
Lead 3: Grid No.4 
Lead 4: Grid No.2 
Lead 5: Cathode 
Lead 6: Heater 
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FREQUENCY RESPONSE CHARACTERISTICS 

ORTHOGONAL READ-WRITE RESPONSE IS MEASURED BY SHRINKING 
A RASTER OF SCANNING LINES WRITTEN PERPENDICULARLY TO THE 
READ RASTER. 

SINE-WAVE RESPONSE IS DERIVED FROM THE ORTHOGONAL READ-
WRITE RESPONSE. 

R
E

S
P

O
N

S
E

 F
4C

T
O

R
 

0 
0 

0 
0 

N
 

A
 

G
1 

m
 

p
 

ORTHOGONAL READ-
' WRITE RESPONSE 

Ne° 373 CYCLES PER 
DISPLAY D14METER 

/ 

SINE-WAVE RESPONSE 
J 
r y 1 

lI ~ 

250 500 750 1000 
SPATIAL FREQUENCY —CYCLES/TARGET DIAMETER 

0 500 1000 1500 
TV LINES/TARGET OIAM ETER 

VIBRATION LEVELS 

2000 
92L6-3592 

D
O

U
B

LE
 4

M
P

LI
T

U
D

E
 -I

N
C

H
E

S
 

lo-~ 
3 
6 

4 

2 

16z

6 

4 

2 

10-;
e 

a 

z 

10-°

I I 

~ I 

I I I I  I I I I I I 1 1 

I I I I I I I I I I I I 
2 4 6 8 10 2 4 6 8100 2 4 6 8 

FREQUENCY — HERTZ 92LS-3595 

LJ ~1 ~JLJ LJ 
Electronic 
Components 

DATA 4 



482 0 
Projection Kinescope 

.-, 
5"-Diameter Electrostatic-Focus, Magnetic-Deflection Type 

ƴ For Monochrome Television Projectors 
ƴ Designed for Use with Schmidt Reflective Optics 
ƴ High Picture Luminance — 3000 fL at 300 µA 
ƴ High Resolution — 600 TV Lines at 300µA 
ƴ Forced-Air Cooled 
ƴ Rare Earth (White) Phosphor 
ƴ Fine Screen Texture 

ƴ Color Temperature — 78000 K + 70 MPCD 

General Data 

Electrical: 

Heater Current at 6.3 Volts   0.6 A 

Focusing Method   Electrostatic 

Deflection Methods   Magnetic 

Deflection Angle (Approx.)   500

Direct Interelectrode Capacitances (Approx.l: 

Grid No.1 to all other electrodes   8 pF 

Cathode to all other electrodes   5 pF 

Optical: 

Faceplate, Spherical Ctear, Browning-Resistant Glass 

Radius of curvature (inner radius)   7.10 f 0.20 in 

Minimum Useful Screen Diameter   4.50 in 

~ Minimum Optical-Quality-Circle Diameter   4.25 in 

Refractive Index of Faceplate   1.519 

Phosphor, Aluminized   P45 Rare Earth 

C.I.E. coordinates (x,yl   0.290, 0.361 

Luminescence   White 

~~ Color temperature   7800° K + 70 M.P.C. D. 

Persistence   Medium 

Mechanical: 

Tube Dimensions: 

Overall length   12.19 + 0.37 —0.38 in 

~~ Greatest diameter of bulb (Excluding cable) . . . . 5.00 f 0.12 in 

Base   Small-Shell Duodecal 7-Pin, 
JEDEC No.67-51 
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Anode Lead  Moldedon, Insulated Cable, 48 in long 

Bulb   J40H7 

Operating Position   Any 

Weight (Approx.)   1-112 Ibs 

Maximum and Minimum Ratings, 
Absolute-Maximum Valuesb 
Average Anode Power: 

Without forced-eir cooling of faceplate 9 max. W ~°''' 

With forcedair cooling of faceplate  12 max. W 

Air Flow to Facec when Average Anode 
Power Exceeds 9 Watts  40 cfm 

Anode-to-Cathode Voltage  42 max. kV 

Grid-No.3to-Cathode Voltage  9 max. kV ,~, 
Grid-No.2-to-Cathode Voltage 400 max. V 

Grid-No.l-to-Cathode Voltage: 

Negative bias value  150 max. V 

Positive bias value  0 max. V 

Peak positive value  2 max. V 

Anode Current, Long-Term Average 
(for 4" x 3" T V raster)  3~ max• NA 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 175 max. V 

Heater positive with respect to cathode 10 max. V 

Heater Volt,,_ge lac cr dclr''  
{{i 6.9 

f 5.7 

max. V 

min. V 
Recommended Operating Valuese 
faster Size   4" x 3" 

A.nrde Voltage   40 kV ~ rt

Rnede Current, Long-Term Average   30G /.AA 

Grid-PJo.3 Voiiage for Focus at an 
Anode Currant of 300 J.1F,   7,4 to 9 kV 

Grid-No.2 and Grid-No.1 Voltages for 
Visual Extinction of Focused Spot   See Figure 1 ,

v
Heater Voltage   6.3 V 

Typical Performance Data 
At Recommended Operating Values: 

Center F.esolutionf   600 TV Lines 

( 3000 f L ,~ 
Luminance at 300 ,UA   

Sl 10300 nits 
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~"~, 

Luminous Flux   250 lumens 

Grid-No.3 Current ITotall9   f10 AAA 

Grid-No.2 Current   f15 ~JA 

Circuit Requirements 
High-Voltage Circuits: 
In order to minimize the possibility of damage to the tubes and ad-
jacent circuits caused by a momentary internal arc, it is recommend-
ed that the high-voltage power supply and the grid-No.3 power sup-
ply beof the limited-energy type. An external spark gap must be pro-
vided at the grid-No.3 terminal. The following resistor and voltage 
values are mandatory. 

Anode-Circuit Resistance (unbypassed)   0.5 min. MS2 
Grid-No.3 Circuit Resistance (unbypassed)   0.1 MS2 
Grid-No.3 Spark-Gap Firing Voltage   12 kV 

Low-Voltage Circuits: 

Grid-No.2 Circuit Resistance (bypassed)   10 kS2 

Grid-No.t Circuit Resistance (unbypassedl  1 kS2 
Effective Grid-No.l-to-Cathode Circuit 
Resistance   1.5 max. MS2 

a Sharp corners on the yoke assembly in the vicinity of the tube 
neck should be avoided. Insulation between the yoke winding 

and/or the core and the tube neck should be capable of with- 

standing at least 10 kV and preferably 15 kV. 

b A description of the Absolute Maximum Ratings is given in the 
General Section, titled Rating System for Electron Tubes. 

~ The specified air flow should be delivered perpendicularly trom 
a nozzle having a diameter of bout ?. inches onto the face o`. the 

'"'~ tube while it is in operation. In a typical system with air filter, 
the total system static pressure is approximately 0.25 inch of 
water. The cooling air must not contain water, dust. or other for-
eign matter. The air-cooling system should be electrically inter-
connected with the anode power supply to prevent operation of 
the tube without cooling. 

^"'"~ Cooling of the tube by a tangential flow of air across its face is 
not recommended because the temperature gradient produced 

across the face may result in immediate or delayed cracking of 

the face. 
d For maximum cathode life, it is recommended that the heater 

supply be regulated at 6.3 volts. 

''~ a This tube may be operated at reduced anode voltage and/or 
anode current. At reduced anode voltage, center resolution will 
decrease. At reduced anode voltage and/or anode current, lumi-
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Hance will decrease. The grid-No.3 voltage for focus will be re-
duced in proportion to the reduction in anode voltage. Other 
performance characteristics may also be affected. 

f Determined fora 3 inch high TV resolution test pattern with 
tube operating at a screen current of 300 microamperes. 

g Grid-No.3 current is normally low, as indicated in the data, when 
the tube is operated under recommended conditions. Lower 
grid-No.3 voltage (as required for focus if anode voltage is re-

duced) and/or higher grid-No.2 voltages can lead to a grid-No.3 
current level approaching that measured in the anode circuit. 

Note tfiat the fraction of available current intercepted by the 
grid-No.3 electrode is not constant, but increases with increasing 
anode current. 

Safety Precautions 

X-Radiation Warning 
Although X-radiation is generated primarily at the face of 
the tube when it is operated, the X-rays are emitted in all 
directions. 

These rays can constitute a health hazard unless the tube is 
adequately shielded. Make sure that the shielding provides 
the required protection against personal injury. 

On the neck of the tube itself the following warning appears 
and should be strictly adhered to: 

X-RAY WARNING 
This tube in operation produces X-Rays which can con-
stitute ahealth hazard unless the tube is adequately 
shielded for radiation. 

In normal operation, this tube produces more x-radia-
tionthan the Tube Type 5AZP4 which it may replace. 
Make sure that shielding is adequate. 

High Voltage 

The hiyh vol [ayes at v~hich ttris type is operated may be very 

dangerous. Great care should be taken in the design of ap-

paratus to prevent the operator from coming in contact with 

the high voltages. Precautions include the enclosing of high-
potential terminals and the use of interlocking switches to 
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break the primary circuit of the power supply when access 
~'1 to the equipment is required. 

In the use of this tube it should always be remembered that 
high voltages may appear at normally low-potential points 
in the circuit because of capacitor breakdown or incorrect 
circuit connections, and that the tube surface maintains a 

~ static charge for some time after the power has been turned 
off. Therefore, before any part of the circuit or the tube is 
touched, the power-supply switch should be turned off, both 
terminals ofhigh-voltage capacitors should be grounded, and 
the terminals of the high-voltage power supply should be 

,.-~ grounded. 

After these steps have been taken and before touching the 
tube, discharge the anode terminal, the surface of the face-
plate, and the coated surface of the cone by use of a suitable 
wand which is connected to ground. It is to be noted that the 
entire surface of the cone and of the faceplate will not be 
discharged by touching the wand to a single point on either 
surface, because the surfaces have high resistance. Therefore, 
to discharge each surface, it will be necessary to sweep over 
the entire surface with the wand. 

*-~, 

Tube Handling 
Wear "Safety" Goggles with side shields, when handling tube 

to prevent possible injury from flying glass in case of tube 

breakage. Do not strike or scratch tube. Never subject it to 

more than moderate pressure when installing in or removing 

from equipment. Always Handle Tube with Extreme Care. 
Ground anode contact before touching after power is off. 

Operating Considerations 

Humidity Considerations. When humidity is high, a con-
tinuous film of moisture may form on untreated glass. If a 
high-voltage gradient is present, this film may permit spark-
ing to take place over the glass surface. In order to mini-

..•~ mize the formation of a continuous moisture film, the glass 
cone is treated with a transparent moisture-repellent insula-

tingcoating. This coating must not be scratched, and must be 
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kept clean and free from contamination such as fingerprints. 

The coating may be washed with a solution of a mild soap-

less detergent and water. After the surface is washed, it 
should be rinsed with clean water and be dried immediately. 
Any damage to the coating or any contamination on the 
surface may result in sparking over the cone of the bulb. 

Dust Considerations. The high voltage applied to the tube 
increases the rate at which dust is precipitated on the sur-
face of the tube. The rate of precipitation is further ac-
celerated in the presence of corona. Such dust not only de-
creases the insulation of the bulb coating but also reduces 

theamount of radiation transmitted through the bulb face. 
The dust usually consists of fibrous materials and may con-
tain soluble salts. The fibers absorb and retain moisture; 
the solublesalts provide electrical leakage paths that increase 
in conductivity as the humidity increases. Because a film of 
dust can nullify the protection provided by the insulating 
coating on the bulb, the tube should be protected as much 
as possible from dust and should be cleaned, when necessary, 
as described under Humidity Considerations. 

Corona Considerations. Ahigh-voltage system may be sub-
ject to corona, especially when the humidity is high, unless 
suitable precautions are taken. Corona, which is an electrical 
discharge appearing on the surface of a conductor when the 
voltage gradient exceeds the breakdown value of air, causes 
deterioration of organic insulating materials, induces arc-over 
at points and sharp edges, and forms ozone, a gas which is 
deleterious to many insulating materials. Sharp points or 
other irregularities on any part of the high-voltage system 
may increase the possibil ity of corona and should be avoided. 
Instead, rounded contours and surfaces should be used. 
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Cutoff Design Chart 

HEATER vOLTAGE • 6.3 VOLTS 
ANODE - TO -CATHODE '+OLTAGE • 40,000 VOLTS 
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Basing Diagram, Bottom View 

G3 IC 

ANODE 

G2 

Pin 1: Heater 
Pin 2: Grid No.1 
Pin 6: Grid No.3 
Pin 7: Internal Connection — Do not use 
Pin 10: Grid No.2 
Pin 11: Cathode 
Pin 12: Heater 
Flexible Cable: Anode 

Note: Socket contacts for vacant pin positions No.3, 4, 5, 8, and 9 
should be removed so that maximum insulation is provided 
for pins No.6 and 7. 
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Dimensional Outline 
5.00 
 3.12 
DIA. 

  4.50 M1N 
SCREEN DIA. 

I 

X16 MIN. 

ANDDE MOLDED-ON I 
INSULATED CABLE 
4B'LONG IAPPR0X.1 I.Su 

TO BULB WALL t.25  

(NOTES 1941 1 } 

REFERENCE LINE 
(NOTE 21 

~ 

Dimensions in Inches 

OPTICAL-DUALITY 
 —CIRCLE--~ 
9.25 MIN DIA. 

NOTE 5 

SMALL-SHELL 
DUOOECAL 
7-PIN BASE 

JEDEC N9 BT-SI ` 
I NOTE 5) 1II !'1111 

.155 

950 
MA% 

X1.44 
f .06 

25 4 2B 
f 19 

♦. B 
- 9 

12 19 

~ 3T 
SB 

91 M-ai01 

Note 1 —The plane through the tube axis and vacant pin position 
No.3 may vary from the plane through the tube axis and 
anodecable connection at bulb wall by angular tolerance 
(measured about the tube axis) of i20o. Anode-cable con-
nection is on same side as vacant pin position No.3. 

Note 2 — Fteference line is determined by position where gauge 

1.500" +0.003" -0.000" I.D. and 2" long will rest on 

bulb cone. 
Note 3 —Socket for this base should not be rigidly mounted; it 

should have flexible leads and be allowed to move freely. 
Socket contacts corresponding to vapnt pin positions 
No.3, 4, 5, 8 and 9 should be removed in order to pro-
vide maximum insulation for pins No.6 and 7. 

Note 4 —Anode cable should not be sharply bent within 3" of bulb 
wall. 

Note 5 — To avoid excessive interaction between the defleMing and 
focusing fields, the windings of the deflecting yoke should 
not extend more than 2 inches from the reference line to-
wardthe base. 
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RADECHON 

CHARGE STORAGE TUBE 
SINGLE-BEAM, BARRIER-GRID TYPE 

NON-EQUILIBRIUM WRITING CAPACITANCE-DISCHARGE READING 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6   amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to all other electrodes  9 
Deflecting electrode 0.1 1 to all 
other electrodes  

Deflecting electrode 0.12 to all 
other electrodes   13 µµf 

Deflecting electrode DJ3 to all 
other electrodes   11.5 µµf 

Deflecting electrode DJq to all 
other electrodes   11.5 µµf 

DJ 1 to 0.12   3 µµf 
DJ~ to DJq   3 µµf 
Grld No.5 to backing-electrode   800 µµf 
Grid No.5 and backing-electrode 
to collector   4 µµf 

Collector to all other electrodes ~ 
external cylindrical shield. See Curve 

Focusing Method .Electrostatic 
Deflection Method  Electrostatic 
Overall Length   11-27/32" t 3/8" 
Greatest Diameter of Tube 3  3D" t 0.05" 
Minimum Useful Storage-Surface Diameter  2-1/4" 
Mounting Po5ltlon  Any except those positions where 

the diheptat base is up and the 
tube axis is at an angle of less 
than 60° from the vertical. 

Weight (Approx.)   1 lb 
Base• 
On large end of tube Small-Button Twentyninar 8-Pin 

(JETEC No.EB-19) 
VIEW OF TWENTYNINAR-BASE END OF TUBE 

Pi n 6 
Multiple Connec- , X141 ~ 

Pin 10 
,tions to Backing-

Pin 14 
Electrode. Only 

Pin 18, 
One Need be Used 

Pin 21-No Connec-
tion 

Pin 25 -No Connec-
tion 

Pin 28 -Grid No.5 
Plxs z.6.1o,1u,ie: ox 1-t/s• 

D IA. .PIN CIRCLE 

PINS 21,25,28: ON 7/8' DI A. 
PIN CIRCLE 

13 

µµf 

Fyif 

SOLID-LINE CIRCLES DEPICT DIMEPTAL BASE• 
BROKEN-LINE GIRGLEs DEPICT TWENTVNINAR BASE 

8-56 TUBE DIVISION TENTATIVE DATA 1 
RADiO CORPORATION OF AMfRIU, MARRISON, NEW JERSEY 
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On small end of tube  Small-Shell Diheptal 14-Pin 
(JETEC No.814-45) 

VIEW OF DIHEPTAL-BASE END OF TUBE 

Pin 1-Heater 
Pin 2-Cathode 
Pin 3-Grid No.1 
Pin 4 -Internal Con-

nection-Do 
Not Use 

Pin 5-Grid No.3 
Pin 6 - No Connection 
Pin 7 -Deflecting 

Electrode DJ4
Pin 8 -Deflecting 

Electrode DJ3
Pin 9 - Ultor (Grids 

No.2 & No.4) 

Pin 10 -Deflecting 
Electrode DJ2

Pin 11 - Deflecting 
Electrode DJ i

Pin 12 - No Connection 
Pin 13 -Same as Pin 4 
Pin 14-Heater 
C,CL -External Con-

ductive Coating, 
Collector, Ire 
ternal Shield, 
Flange between 
Neck and Large 
Part of Tube 

All voltages are with respect to cathode unless 
otherwise specified 

Maximum Ratings, Absolute Values: 

BACKING-ELECTRODE-TO-GRID-No.5 
(BARRIER-GRID) VOLTAGE: 

Backing-electrode positive with 
respect to grid No.5  

' Backing-electrode negative with 
respect to grid No.5  

COLLECTOR-TO-GRID-No.5 VOLTAGE: 
Positive value  
Negative value  

ULTOR• VOLTAGE  
GRID-No.3 VOLTAGE 
GRID-No.l VOLTAGE: 

Negative bias value 
Positive bias value 
Positive peak value. .. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  
Heater positive with 

respect to cathode  

Equignent Design Ranges: 
For any ultor voltage (fic41 between d000 and igoo volts` 

Backing-Electrode-to- 
Grid-No.S Voltage. . See Note 1 

100 max. volts 

100 max. volts 

100 max. vdlts 
0 max. volts 

1500 max. volts 
500 max. volts 

200 max. 
0 max. 
2 max. 

volts 
volts 
volts 

125 max. volts 

10 max. volts 

• The 'ultor' in a storage tube is the electrode to wnich is applied 
the highest do voltage for aCCe lerat ing the electrons in the. Deam 
prior to its deflection. In Lne 6x99, the ultor funct ion is performed 
DY grid No.Y. Since grid No.4 and grid No.2 are connected together 
w Ftnin the 6Y99, they are collectively referred to simply as •ultor• 
Por Dresant ing data. 

*: See next page. 
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RADECHON 

Collector—to—Grid—No.5 
Voltage. 

Grid—No.3 Voltage. for 
Focus with grid—
No.l volts = 0  

,rid-No.l Voltage for 
collector-current 
cutoff  

Collector Current for 
grid-No.i volts = 0. . 

Max. Cathode Current 
for grid-No.l 
volts = 0 

reflection Factors: 
DJ l and D.1y 
DJ3 and DJq 

Spot Position 
Signal—Uniformity Ratio. 

Examples of Use Design Ranges: 

For ultor voltage of 

Grid—No.3 Voltage for 
Focus with grid—
No.l volts = 0  

Grid—No.l Voltage for 
collector—current 
cutoff  

Deflection Factors: 
DJ i and DJ2. . 
0.13 and L11q 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance 
Resistance in Any D~fiecting—
Electrode Circuit 

0 to SO 

14% to 26% of Ecq

—2.5% to —4.7% of Ecq

20 to 50 

See Curve 

volts 

volts 

volts 

µamp 

85 to 105 v do/in./kv of Ecq
78 to 96 v do/in./kv of Ecq

See Note 2 
See Note 3 

1000 

140 to 260 

-25 to -47 

85 to 105 
78 to 96 

volts 

volts 

volts 

v do/in. 
v do/in. 

1  5 max. megohms 

1  0 max. megohm 

~ In general, the recommended minimum ultor voltage should not De less than 
1000 volts. Signal outyut and resolution decrease with dec reasing ultor~ 
voltage. Secondary emission characteristics of the dielectric layer 
limit the maximum ultor voltage to 1500 volts. 

# is sodas that ari ae n ectiad—electrode—circait realstaoees 
be aDDrox imate ly equal. 

Note 1: The Deckingg—electrode, gritl xo. S, and ultor are usually oper—
ated at the same dC putential. Du rl ng the writ'I ng cycle, the backing—
electrode may De pulsed to 360 volts with respect to grid No. 5. 

x ote 1: The undef lasted focused spot will fall within a circle having 
a diameter equal to lOS of the minimum storage—surface diameter 
and having its center coincitlent with the center of the storage 
surface. 

Spot position is calculated as follows: Nith heater voltage of 
6.3 volts, ultor voltage of 1000 volts, grid—No.S voltage of 1000 volts, 
collector voltage oT 1050 volts, grid-No.3 voltage adjusted to give 
focus, grid-No.f voltage adjusted Tor 15 microamperes peak collector 
current, each deflecting electrode connected~th rou gn a 1—megohm resistor 
to ultor, and the LuDe shielded from all extraneous fields, the vdltages 

x ote 3: See next page. 
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RADECHON 

... 
required to displace the Deam from its undeflec[ed position to the 
edge ~f the storage surface in the direction of each deflecting 
electrode are recorded as a for DJ 1, b for DJ 2, c for DJ3, dntl d 
for DJ N, 

Spot Position in  S o

l

P Storage—Surface Diameter 

= 1/2 Y\~Fa/2 
+ ( d~) 2 x 100 

Note 3: With voltag e5 a5 specified in Note 2, and with a Signal writte nt
into storage Dy applying a series of well —formed symmetrical squa rev 
waves to grltl No.1 such Lhat a series of 25 equally spaced Stored 
elements are written across 8 Single l ine Scan, the ratio of the 
maximum to minimum Signal amplitude DDSs ry ed as the Single l ine Scan 
is moved across the storage surface will not exceed 1.35. 

OPERATING CONSIDERATIONS 

Shielding. The use of a magnetic shield of high—permeabi l ity 

material surrounding the tube is recommended. This shield 

prevents the effect of stray fields in causing unwanted 

deflection of the electron beam. 
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SMALL-BUTTON 
TWENTY NINAR 
8-PIN BASE, 

JETEC Ns E8 -19-~ 

I S/8 t I/8 ~4p. 

3/ 16 MAX. 

3„ * I/B•

EXTERNAL 
CONDUCTIVE 

COATING 

-- 3.35 ~~ MAX. 

23/4 MIN. 

2 1/2 MAX.—Ʒ 

2 I/32~t I/i

SMALL-SHELL 
DIRE PTAL 

14 -PIN BASE 
JETEC Ns 814-45 

SEE 
NOTE i 

i 
3~4 

I 127/
32

t 3/8

611/ 16 

* I/8 

92CM-8891 

NOTE I: THE ANGLE BETWEEN PLANE THROUGH PIN 6 OF TWENTY-
N INAR BASE AND TUBE AXIS, AND PLANE THROUGH PIN 2 OF 
DIHEPTAL BASE AND TUBE AXIS WILL NOT EXCEED 10~. THE 
INDICATED PINS ARE BOTH ON THE SAME SIDE OF THE TUBE. 

NOTE 2: DEFLECTING ELECTRODES DJi6DJp ARE NEARER THE TARGET. 
DEFLECTING ELECTRODES DJg &DJu ARE NEARER THE DIHEPTAL BASE. 

NOTE 3: ANGLE BETWEEN DJ1 h DJZ DEFLECTION PATH AND DJg & 
CJ u DEFLECTION PATH IS 900 f 30. 
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MAXIMUM CATHODE CURRENT 
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N 16 
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C 14 
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RESOLUTION CHARACTERISTICS 

:: Ef=6.3 VOLTS ~•, 
~••  GRID-N45 VOLTS=ULTOR VOLTS=1000 •: 
:; COLLECTOR VOLTS=1050 :: 
.: GRID-N'3 VOLTS—ADJUSTED FOR BEST OVERALL FOCUS ~~ 
:: GRID-N>rl VOLTS—ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 

CURRENT SHOWN ON EACH CURVE 
BACKING-ELECTRODE: 

OUR/NG WR/T/NG—PULSED APPROX. 50 VOLTS POSITIVE WITH :: 
RESPECT TO ULTOR 

•• DUR/NG READ/NG—AT GRID-NQS POTENTIAL •• 

~~iiiiiiiiiiiiiiiiieiiiiii::~iiiiiuiiiiiiiiii 

0 50 100 150 200 250 300 350 400 
TELEVISION LINE NUMBER 

PER USEFUL STORAGE-SURFACE DIAMETER 
TUBE DIVISION 92CM-8948 
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RESOLUTION CHARACTERISTICS 

E{=6.3 VOLTS 
.GRID-N'S VOLTS=ULTOR VOLTS 
COLLECTOR VOLTS=ULTOR VOLTS+50 VOLTS 
GRID-N'3 VOLTS- ADJUSTED FOR BEST OVERALL FOCUS 
GRID-NCI VOLTS-ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 

CURRENT OF 7.5 MICROAMPERES 
BACKING-ELECTRODE: 

OUR/NG WR/T/NG-PUISED APPROX. 50 VOLTS POSITIVE WITH 
RESPECT TO ULTOR 

DUR/NG READ/NG-AT GRID-N45 POTENTIAL 

::::'.::::::iiiiiiiiiiiiiiiiiiiiiiii:iiiiiiiiii:iiiii 

___~ 
~~:~ :`::::5:::::::::' .::::::::::::'o':u~:::::'::::::: 

0 50 100 I50 200 250 300 350 
TELEVISION LINE NUMBER 

PER USEFUL STORAGE-SURFACE DIAMETER 
TUBE DIVISION 92CM-8954 

41G0 CpWtATI[IN Of MIFEIG, NAlAISON, NEW lE[SFI 
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6866 
DISPLAY STORAGE TUBE 

DIRECT-VIEW TYPE 
4"-DIAMETER DISPLAY 

NON-EQUILIBRIUM WRITING GRID-CONTROL READING (VIEWING) 

General: 

DATA 

Writing Section Viewing Section 

Heater, for Uni potenti al Cathode: 

Voltage IAC or DC1  6.3 6.3 

Current  0.6 0.6 
Minimum Cathode Heating Time 

before other electrode volt-

ages are applied 

Direct Interelectrode 
Capacitances (Approx.l:o 

Grid No. t to al l other 
tube electrodes   6 

Cathode to al l other 
tube electrodes   4.2 6.5 ,uµf 

Deflecting electrode DJ1 to 
deflecting electrode DJ 2. I.8 

Deflecting electrode DJg to 

deflecting electrode DJ µ. 1.8 

DJ tto al l othertube electrodes. 7.5 

DJ Z toal lothertubeelectrodes. 6 -
DJ 3 toal I othertube electrodes. 6 -
DJµ toal lothertube'electrodes. 7. -

Focusing Method   Electrostatic None 
Deflection -Method   Electrostatic None 
Deflecting-Electrode Arrangement  See Dimen- -

sional Outline 
Phosphor  - High-Visual-Effi-

ciency Type, 
Aluminized 

Fluorescence   Yel low 

Phosphorescence  - Yel low 

volts 

amp 

30 sec 

18 /~µf 

µif 

Nf~ 

/µcf 
Nµf 

NWf 

Minimum Useful Screen Diameter  4" 
Maximum Overal l Length  15-I/2" 
Seated Length   14" t 3/B" 
Maximum Tube Radius     3-5/32" 
Bulb-Flange Diameter  S -I/8" t 1/16" 

Greatest Bulb Diameter  ~ 5" f I/16" 
Bulb Terminals: 
Caps (Two)  ~ Recessed Smal l Cavity (JETEC No.J1-21) 
Flange  See Dimensional Outline 
Fl ezi ble cable  See Dimensional Outline 

Ambient-Temperature Range   -65° to +100 °C 
Nbunt ing Position  ~Y 
Weight (App rox  )  2 Ibs 
Socket  Alden Part No.435SBA, or equivalent 

Base  Smal l-Button Thirtyfivar 31-Pin (JETEC No.E31-36) 

o Without external shield. 
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DISPLAY STORAGE TUBE 

BOTTOM VIEWf 

Pin 1 —No Connec—
tion 

Pin 2—Same as Pin 1 
Pin 3 —Deflecting 

Electrode DJ4
of Writing Gun 

Pin 4 — Deflecting 
Electrode DJ3
of Writing Gun 

Pin 5—Same as Pin 1 
Pin 6 —Grid No.3 of _ 

Writing Gun NIo[z 
Pin 7 —Same as Pin 1 PIN 

Pin 8—Heater of Pin 22 —Heater of 
Writing Gun Viewing Gun 

Pin 9—Neater of Pin 25—Same as Pin 1 
Writing Gun Pin 26 —Same as Pin 1 

Pin 10 —Grid No.l of Pin 27 —Cathode of 
Writing Gun Writing Gun. 

Pin 11 —Same as Pin 1 Pin 28 —Same as Pin 1 
Pin 12 —Same as Pin 1 Pin 29 —Same as Pin 1 
Pin 13 —Deflecting Pin 32 —Grid No.l of 

Electrode DJ1 Viewing Gun 
of Writing Gun Pin 33 —Cathode of 

Pin 14 — Deflecting Viewing Gun 
Electrode DJz Pin 34 —Same as Pin 1 
of Writing Gun Pin 35 —Heater of 

Pin 15 —Grid No.2 of Viewing Gun 
Writing Gun Flexible Cable — Con—

Pin 16 —Internal Con— nection to 
nection—Do Screen 
Not Use Flange — Backing— 

Pin 17 —Grid No.4 of Electrode 
Writing Gun, Recessed Cavity Cap —
Grid No.2 of Nearer Tube 

Viewing Gun Face--Grid No.4 of 
Pin 18 —Same as Pin 1 Viewing Gun 
Pin 19 —Same as Pin 1 Nearer Electron 

Pin 20 — Same as Pin 16 Guns--Grid No.3 of 
Pin 21— Same as Pin 1 Viewing Gun 

Maximum Ratings, Absolute Values: 

Mri ting Section Viewing Section" 

SCREEN VULTPGE  I I000 max• volts 

PEN( BACKINGELECTRDDE 
VULTPGE  — 27 max volts 

X Pins 23 and 31 are not shown DecauSe they are trimmed to the same 
dimension as the short index pin and are not to De used. 

'" See next page. 
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DISPLAY STORAGE TUBE 

Mriting Section Viewing Section" 

Equivalent Values 

GRIC-No.4 VOLTAGE . . 2000 max.* 150 max.** 3pD max, volts 
GRID-No.3 VOLTAGE . 1000 rrex.* - 300 max. volts 
Gf21D-No.2 VOLTPf~E . 2750 max.* - 150 max. volts 
CATHODE VOLTAGE   - -2900 mRix.** - volts 
GRID-No. l VOLTAGE: 

Negative bias value 200 max.* 100 max. volts 
Positive bias value 0 max.* 0 max. volts 
Positive peak value 2 max.* 0 max. volts 

PEP}( VOLTAGE BETWEEN 
GRID No.4 AND ANY 
DEFLECTING ELECTRODE. 500 max. 

PEPX HEATFf2-CATHODE 
VOLTAGE: 
Heater negative with 

respect to cathode. 

Heater positive with 
respect to cathode. 125 max.* 125 max, volts 

125 max.* 

VIEWING SECTION** 

volts 

125 max. volts 

Operating Values and Typical Performance Characteristics: 

Screen Voltage   5p00 10000 10000 volts 
OC Back i ng-EI ect rode 
Voltage   5 5 5 volts 

Grid-No.4 Voltage   150 210 150 volts 
Grid~No.3 Voltage#  25 to 125 50 to 150 25 to 125 volts 
Grid-No.2 Vottaget# . 50 to 75 70 to 105 50 to 75 volts 
Grid-No. l Voltage#  0 to -50 0 to -75 0 to -50 volts 
Maximum Screen Current. 350 600 350 tramp 
Maximum Peak Backing-

Electrode Current 1.5 2 1.5 ma 
Maximum Grid-Pb.4 Current+. 2 3 2 ma 

Maximum Grid-No.3 Currept~. 1,5 2 1.5 ma 
Maximum CathoQg Currentǅ. 3 4 3 ~ 
Writing Speed TT  300040 30D0~ 3pp000 in./sec 
Number ofi Half-Tole Steps° 5 5 5 
Viewing Du: at ion  
maximum Erasi ng~lnifo rmity 

q0 20 40 sec 

Factor 0.5 0.5 0.5 
Resolutions  50 50 50 l ines/in. 
Brightnessl~  ~ 275 275p lr~ fl 

** Voltages are shown with respect to cathode of viewing Gun. 

#+ Adjusted for Drightest, most uniform pattern. 
I Grid No.2 of the Viewing Gun is connected internally to grid No.4 of 

1 For conditions with combined adjustment of grid-No.i voltage, yrid-
No.2 voltage, and grid-N o.3 voltage to give Drightest, most uniform 
pattern. 

the Writing Gun. 

*, tt, °, ~, m # u ; See next page. ~-Indicates a change. 
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DISPLAY STORAGE TUBE 

WRITING SECTION 

Range Values for Equipment Design:*

With any grid-No.a voltage CEd2) between goo and aggo volts 

Grid-No.4 Voltage (Ec )   95% to 105% of Fc volts 
Grid-No.3 Voltage fo ru Focus 14% to 28% of EcZ volts 
Maximum Grid-No. l Voltage 
for Cutoff of Undef lected 
Focused Spot  -4.6% of Ecp volts 

Maximum Grid-No.3 Current   -15 to +10 Narnp 
Maximum Cathode Current   See Curve 
Deflection Factors: 

DJ S and Ql z   28 to 38 v do/i n./kv of Ec u
DJg and DJ4   28 to 38 v do/in./kv of Ecu

Focused Beam Position  

Examples of Use of Design Ranges:* 

With grid-No.a voltage of Sgoo agoo volts 

Grid-No.4 Voltage (E~u) 1425 to 1575 2375 to 2625 volts 

Grid-No.3 Voltage for Focus 210 to 417 350 to 700 volts 

Maximum Grid-No. l Voltage 

for Cutoff of Und efl ected 
Focused Spot  {19 -1 15 volts 

Deflection Factors 

when Ecu = ~2' 
DJ S and Dlp   42 to 57 70 to 95 v do/in. 

DJ3 and DJ u   42 to 57 70 to 95 v do/in. 

Equivalent Values for Examples of Writing-Gun Voltages 

Referred to Cathode of Viewing Gun: 

Cathode Voltage   -1450 to -1395 -2450 to -2395 volts 
Grid-No.2 Voltage   -25 to +180 -75 to +230 volts 

Grid-No.3 Voltage for Focus -1240 to -q75 -2100 to -1695 volts 
Grid-4Jo.4 Voltage   FA to 105 50 to 105 volts 

VIEWING SECTION and WRITING SECTION 

Circuit Values: 

Grid-No. l-Circuit Resistance (Either gun)   I.0 max. megohm 

Resistance in My Deflecting-Electrode Ci rcuit~ 0. 1 max. megohm 
Backing-Electrode{ircuit Resistance  0._005 max. megohm 
Series Current-Limiting Resistance in Screen Circuit  I.0 min. megohm 

1ǅ Voltages are shown with respect to cathode of Writing Gun. 
I I Measured under conditions of writing trom just zero brightness (view-

ing-beam cutoff) to maximum Dright ness ith grid ND.1 of Writing Gun 
a[ -SO volts with respect to cat node of Writing Gun, and grids NOJ2 
and No.LL of Writi ng Gun a[ +2500 vol t5 with reSDeCt to cathode of Writ-
ing Gun. 

~ Observed with an RCA-2F21 Monosc ope display. 

~ no g ~j ~ ## ~: See next page. 
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DISPLAY STORAGE TUBE 

~ Expressed in terms of the time required for the brightness of the un—
wfltten bat kg roun0 Lo fise ffom just Iefo Dr ightness (Viewing—beam 
c utoPf) to 10$ of the maximum bflghtne5s. 

~~ Defined as (t2 — ti)/t 2, whefe 

t i time measured from start of erasin8 to instant at which any 
screen area is reduced to zero brightness. 

t2 = time measured Prom start of efasi ny to instant at which en—
tire SCfeen area IS redllC ed to Ze rO blight ness. 

¢ Measured by shrinking—raster method at a display brightness of 508 of 
saturated brightness and with grids No.2 and No.4 of Writing Gun at 
+2500 volts with respect to cathode of Writing Gun. 

~j Measured with entire storagge grid written to plod uce maximum bright—
ne55 and with screen at indicated Voltage. 

~ The cathode of the Writl ng Gun is operated at about —2500 volts with 
respect to the cathode of the Viewing Gun which is usually operated 
at ground potential. 
The Ce nt of of the undefl ect ed Pocus ed beam will fall within a circle 
having a 10—mm radius concentric with the center of the face under the 
f ollowing conditions: grids No.2 and No.LL oP Writing Gun at +2500 
volts with respect to cathode of Writing Gun, grid No.3 of Writing 
Gun at voltage to give focus, gritl No.i of Writing Gun at voltagge 
which wi-11 permit storage of a charge just sufficient to give a bafely 
pe rcepti Dle spot on screen, Viewing Section operating under normal 
conditions, and tube shiel tletl against extraneous fields. 

~ IL is recommended that the tlef letting—electrode—circuit resistances 
be approximately equal. 

OPERATING CONSIDERATIONS 

Magnetic shielding must be provided to prevent external 

fields from interfering with the required accurate con—

trol of the low—velocity viewing beam. A cyl indrical 

shield of properly annealed high—permeabi l ity material a—

bout I/16—inch thick is usual ly satisfactory. The screen 

cable should be placed outside the shield. 

The metal flange at the face end of the tube requires the 

use of a spring—contact ring bearing against the edge of 
the flange. 

To ~i'event Rossi ble damage to the tube, al low the viewing—

gun beam current to reach normal operating value before 

turning on the writing—gun beam current, and keep the view—

ing beam on unti l the writing beam is turned off. 

f Indicates a change. 

6-57 
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6866 
DISPLAY STORAGE TUBE 

51/8" 

.020 
1.005' 

5 
5/e. 

* I/4., 

63/4 I 
± 

j4. 

IS /2~ 
5/8 R.MAX. 

±3/8 

3/B R.MAX. 

4~ 
FOR TUBE 
SUPPORT 

DJI- DJ2 
/-DEFLECTION PATH 

 5"'- I/16 
4"MIN. USEFUL 

SCREEN DIA. 

ENCAPSULATED 
JUNCTION 

I/2 MAX. 

5/B MAX. 

~I/ Z MAX. „ 
fl/6 MAX. ~, 

I I/4.. 

±3/ 16"

2 I/4.. 

±3/16 

RECESSED SMALL 
CAVITY CAPS 

JETEC NSJI-21 

250"MIN. 

M FOR 
TUBE SUPPORT 

INSULATED CABLE 
14" MIN. LENGTH 

3"± I/16" 

SMALL-BUTTON 
THIRTYFIVAR 
31-PIN BASE 

JETEC NSE31-36 

92CM-8946 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 30 IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF FACEPLATE. 

THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 
ITEMS MAY VARY FROM THE DEFLECTION PATH PRODUCED BY DJ1 

AND DJ2 BY THE FOLLOWING ANGULAR TOLERANCES (MEASURED ABOUT 

THE TUBE AXIS1: PIN 27, ± 100; EACH CAVITY CAP ION SAME 

SIDE AS PIN 271, ± 170; ENCAPSULATED JUNCTION, + IOo. ANGLE 
BETWEEN DJ~ - DJ2 DEFLECTION PATH AND DJ3 - DJq DEFLECTION 

PATH IS 90° ± 30, 

6-57 
ELECTRON TUBE DIVISION 

RADIO CORPORATION Of AMERIG, HARRISON, NEW JERSEY 
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6866 

SPECTRAL—ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR 

R
E

LA
T

IV
E

 R
A

D
IA

N
T

 
E

N
E

R
G

Y
 

loo 

eo 

60 

40 

20 

0 

~~ 

A II 
4000 5000 6000 7000 

WAVELENGTH-ANGSTROMS 

ELECTRON TORE DIVISION 
EA~1O COMPORATION Of AME[IG, XA[1I5ON, NFW JERSEY 

8000 

92CM-9042 



r 

6866 

AVERAGE CHARACTERISTIC 

VIEWING SECTION 

E} = 6.3 VOLTS 
EiAC KING-ELECTRODE VOLTS*=5 
GRID-N~ 4 VOLTS*=210 
GRID-N° 2 VOLTS*=85 
GRID-N ~ 3 VOLTS* ADJUSTED FOR EiRIGHTESTf
GRID-N° 1 VOLTS* MOST UNIFORM DISPLAY. 

*REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION 

NORMAL OPERATION 
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HARACTERISTICS 

VIEWING SECTION 

E~=6.3 VOLTS 
SCREEN KILOVOLTS * =5 TO 10 
BACKING-ELECTRODE VOLTS*=5 
GRID-N3 2 VOLTS* - 85 
GRID-N3 3 VOLTS*lADJUSTED FOR BRIGHTEST, 
GRID-N ~ 1 VOLTS*  MOST UNIFORM DISPLAY 

* REFERRED TO CATHODE OF VIEWING GUN 

WRITING SECTION 

NORMAL OPERATION 

FOR EXPLANATION, SEE TABULATED DATA 
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TYPICAL ERASURE CHARACTERISTICS 

VIEWING SECTION 

E~=6.3 VOLTS 
GRID-N~ 4 VOLTS=210 

GRID-N4 3 VOLTS* ADJUSTED FOR BRIGHTEST 
GRID-N4 I VOLTS" MOST UNIFORM DISPLAY 

"REFERRED TO CATHODE OF VIEWING GUN 

SCREEN KILOVOLTS=10 
GRID-N4 2 VOLTS"=85 

CURVE 

A 
B 
C 

DC 

10 
5 
2 

BACKING-ELECTRODE VOLTS 

POSITIVE RECTANGULAR 
PULSE AMPLITUDE (A PPROX.) 

10 
8 
7 

ERASURE IS PRODUCED BY POSITIVE RECTANGULAR PULSE APPLIED 
TO BACKING-ELECTRODE. INDICATED DURATION IS SUM OF DUR-
ATIONS OF NUMBER OF PULSES OR ELAPSED TIME AFTER START 

OF PULSE. 
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CURRENT CHARACTERISTIC 
FOR WRITING GUN 

WRITING SECTION 

Ef=6.3 VOLTS 
GRID-NB 4 VOLTS* =GRID-N0.2 VOLTS 
GRID-N4 3VOLTS* =ADJUSTED FOR FOCUS 
GRID-N4 I VOLTS'F =0 

REFERRED TO CATHODE OF WRITING GUN 

VIEWING SECTION 

NORMAL OPERATION 
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6866 
TYPICAL DRIVE CHARACTERISTIC 

FOR WRITING GUN 

WRITING SECTION 

Ef = 6.3 VOLTS 
GRID-N° 4 VOLTS=2500 
GRID-N4 3 VOLTS*=ADJUSTED FOR FOCUS 
GRID-N4 2 VOLTS*=2500 
GRID-N4 Ix BIASED TO SPOT CUTOFF 

"REFERRED TO CATHODE OF WRITING GUN 

VIEWING SECTION 

NORMAL OPERATION 
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7183A 
Display-Storage Tube 

5-Inch Diameter High Display Uniformity 

Improved Collimotion System Design 

Typical Luminance of 1300 Footlamberts 

For use in radar and other information-handling systems re-
quiring bright non-flickering displays of stored information, 

,~"'~ including half-tones, for relatively long periods. 

The 7183A is Directly Interchangeable with Type 7183. 

GENERAL 
Writing Viewing 
Section Section 

~" Heater, for Unipotential 
Cathode: 
Voltage (AC or DC)  6.3 ± 10% 6.3 ± 10% V 
Current at 6.3 volts  0.6 0.6 A 

Cathode Heating Time 
(Minimum before other electrode 
voltages are applied   — 60 

Direct Interelectrode 
Capacitances: 
Grid No.l to all other 

electrodes  7 — pF 
Cathode to all other 

electrodes  5 — pF 
Backplate to all other 
electrodes   — 100 pF 

Focusing Method   Electro- — 
static 

Deflection Method  Magnetic —
Phoephor  — P20, 

Aluminized 
Minimum Useful Viewing Diameter   4" 
Maximum Overall Length   11.62" 
Maximum Seated Length     11.25" 
Maximum Diameter (Excluding Screen 

Connector Assembly)   5.06" 
Bases: 

Writing Gun   Small-Button Neoditetrar 8-Pin 
(JEDEC No.EB-49) 

Viewing Gun   Small-Button Miniature 7-Pin 
(JEDEC No.E7-1) 

Bulb Terminals (Five)   Recessed Small Cavity 
(JEDEC No.Jl-2ll 

Electronic 

Components 
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7183A 

Screen Connector Assembly  Aircraft-Marine 
Products, Inc.,°  Type LGH, 

Part No.8326926, or equivalent 
Operating Position   Any 
Weight (Approx.)   1-3/4 lb 

ABSOLUTE MAXIMUM AND MINIMUM RATINGS 

All uoltages are shown with respect to the cathode 
of the uiewing gun unless otherwise specified 

Screen Voltage: 
Minimum Maximwn 

Peak  0 10,000 V 
DC  

Backplate Voltage: 
0 9,000 V 

Peak  0 30 V 

DC  
Collector (Viewing-Grid-

No.5) Voltage  
Collimator (Viewing-Grid-

No.4) Voltage  
Viewing-Grid-No.3 Voltage, 

Writing-Grid-No.4 and 
Writing-Grid-No.2 Voltaged . 

-30 

180 

50 

10 

10 

300 

150 

150 

V `"~ 

V 

V 

V 
Viewing-Grid-No.2 Voltage . . 100 150 V 
Viewing-Grid-No.l Voltage . . 
Viewing-Gun Heater-to- 

Cathode Voltage 

0 

-125 

-100 

125 

V 

V 
Writing-Grid-No.3 Voltagee  0 1200 V 
Writing-Grid-No.l Voltagee  -200 (f) V 
Writing-Gun Cathode Voltage  
Writing-Gun Heater-to-

Cathode Voltage 
Series Current-Limiting 

Reaiator (Unbypassed) in 
Screen Circuit  

Series Current-Limiting 
Reaiator (Unbypassed) in 
Collector (Viewing-Grid-
No.S) Circuit  

-2750 

-125 

1 

0.005 

145 

125 

— 

—

V 

V ~,/ 

MS2 

RECOMMENDED OPERATING VALUES 
A11 uoltages are shown with respect to the cathode 
of the uiewing gun unless otherwise specified 

Screen Voltage 8500 
Backplate Voltage9  0 
Collector Voltage  250 
Collimator Voltageh  40 to 115 

V 4 
V 
V 
V 

Electronic DATA1 
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7183A 
Viewing-Grid-No.3 Voltaged' h  10 to 40 V 
Viewing-Grid-No.2 Voltage   100 V 
Viewing-Grid-No.l Voltageh   -40 to 0 V 
49riting-Grid-No.3 Voltage)   -1925 to -1675 V 
Writing-Grid-No.l Voltage   (f,k) V 
Writing-Gun Cathode Voltage   -2500 V 
Circuit Values: 

Grid-No.l circuit resistance 
(Either gun)  1 max. MS2 

Backplate-circuit resistance   0.005 max. MS2 
Series current-limiting 

resistor (Unbypassed) in 
screen circuit   1 MS2 

Series current-limiting 
resistor (Unbypassed) in 

/Ʒ. collector (Viewing-grid-No.5) 
circuit   0.01 MS2 

PERFORMANCE DATA AND CHARACTERISTICS 

Min. Typ. Max. 

Useful Viewing Diameter   4.0 — — in 
Luminance (Brightness)'̂    — 1300 — fL 
Viewing Duration^   10 — — s 
Erase Timep   — 35 200 ms 
Erasing Uniformity Factor: . , 

For 4"-diameter areaq   — — 0.35 
Resolutionr   50 — —lines/ 

in 
Undeflected Spot Position   — — (s ) 
Screen Current"'   — 300 750 µA 
Viewing-Gun Grid-No.5 

Current   — 1.0 2.4 mA 
Maximum Viewing-Gun 

Cathode Current   — 2.5 4 mA 
Maximum Writing-Gun 

Cathode Current°   — 2.5 5.0 mA 

° Aircraft-Marine Products, Inc., Capitron Division, 155 Park 
St., Elizabethtown, Pa. 

b This part mates with Aircraft-Marine Products, Inc., Part 
No.AMP833589, ceramic terminal, or equivalent. 

d GridsNo.4 andNo.2 of Writing Gun and grid No.3 of Viewing 
Gun are connected within the tube. 

e Voltages are shown with respect to cathode of Writing Gun. 

f The writing-gun grid No.l should never be more positive 
than necessary to write the display to saturated brightness 
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7183A 
for a given scanning and drive condition. In no case should 
the writing-gun grid-No.l voltage have a value greater than 
zero with respect to the writing-gun cathode. 

9 Dynamic erasure and bright-ring elimination circuitry are 
recommended. Dynamic erasure is accomplished by a series 
of rectangular pulses. The backplate should be maintained 

at zero volts between erase pulses. Bright-ring elimination 

is accomplished by connecting an 0.1 µF, 200 VDC capa-
citor between the backplate electrode and the collimator 
electrode. 

h Adjusted for brightest, most uniform, full-size pattern. 

~ Adjusted for the smallest, most circular spot. 
k The maximum bias-voltage value for writing-beam cutoff is 

-130 volts with respect to writing-gun cathode. 

~" Luminance (Brightness) and screen current are measured 
after the entire display is written to saturated brightness, 
the writing gun has been turned off, and with no erasing 
pulse applied. 

n The time required for any 1.5-inch diameter area of the useful 

4-inch diameter viewing area to spontaneously rise (with no 
writing or erasing) from zero brightness (viewing-beam cut-

offl to 10% of saturated brightness. 

P With the display at saturated brightness, a series of rec-
tangular pulses 5 milliseconds in width and at a repetition 
frequency of 2 pps is applied to the backplate. The number 
of pulses required to just erase completely the center of 
the display is noted. This number is multiplied by 5 milli-
secondato obtain the erase time. The amplitude of the erase 
pulses is adjusted to obtain the minimum erase time. 

V Determined as follows: With no erasing pulse, overscan the 
storage surface with writing beam to obtain maximum pattern ~'~ 
brightness. Then cut off writing beam and adjust erasing 
pulse to obtain complete erasure in approximately 10 sec-
onds. Measure time (tl) from start of erasing to the instant 
at which any area within the 4" diameter is reduced to back-
ground-brightness level, and time (tsl) from start of erasing` - 
to the instant at which the entire area within the 4" diameter V 
area iareduced tobackground-brightness level. The erasing-
uniformity factor is defined as (t2-tl ) /t2. 

` Measured by shrinking-raster method at a display brightness 
of 50% of saturated brightness and with grids No.2 and No.4 
of Writing Gun at about +2500 volts with respect to cathoder~ 
of Writing Gun. 

~~~ 
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7183A 
s The undeflected spot position must fall within a circle 

having a 5/16-inch radius (maximum), 1-3/4-inches from the 
geometric center of the tube face, on the radius passing 
through the center of the neck of the writing gun. 

t With writing gun turned off, with no erasing pulse applied, 
and display erased to cutoff. 

~ Measured with viewing-gun grid No.l at zero volts and with 
all other electrodes at voltages shown under Recommended 
Operating Values. 

~ Measured with writing-gun grid No.l at zero volts while 
writing an overscanned TV-type raster. 

ENVIRONMENTAL TESTS 

The 7183A is designed to withstand the following 
environmental tests: 

Vibration parallel to each of the three orthogonal 
axes shown in Fig.l , and as specified in the sched-
ulebelow: 

•-. 

Axis 
of 

Vibration 

Double 
Amplitude 
inches 

Frequency 
in Hz 

Cycle 
Duration 
minutes 

X 

Y 

Z 

0.08 

0.08 

0.08 

30 

30 

30 

30 

30 

30 

High and Low Temperature Storage for at least 24 
,.,1  hours at a temperature of +100°  C and for at least 

24 hours at a temperature of ~5°  C. 

Temperature and Low Pressure (Altitude) in three 
concurrent phases as specified below: 

Phase 1. Storage for one hour at a temperature of 

'— -110°  C followed by tube operation for five minutes 
under the conditions shown under Recommended Op-
erating Values. 

~~U LJ 
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7183A 

Phase 2. Temperature is increased from -40° Cat a 
rate of 2°  C per minute until a temperature of +86°  C 
is reached. Following one hour storage at +86° C, 
the tube is operated for five minutes under the con-
ditions shown under Recommended Operating Values. 

Phase 3. Bazometric pressure is next reduced until 
a pressure equivalent to an altitude of 20,000 feet 
is attained. The tube is then operated for five min-
utesunder the conditions shown under Recommended 
Operating Values. Upon completion of the third 
phase of this test, pressure is increased and tem-
perature decreased, at a rate of 2° C per minute, 
until ambient pressure-temperature conditions are 
reached. 

a 

LJ ~~~ 
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7183A 

PRECAUTIONS 

The following operating precautions must be fol-
lowed to protect the 7183A from inadvertent damage —

1. Do not exceed maximum ratings. 

2. Be sure to include the screen resistor. 

3. Be sure to include the collector resistor. 

4. Do not apply excessive writing-beam currentden-
sity. 

5. Protect against scanning failure. 

6. Protect against loss of bias. 

7. Apply voltages to tube in correct order. 

8. Never write unless viewing beam is on. 

9. Stay within recommended viewing-grid voltage 
ranges. 

SCHEMATIC DIAGRAM 

Showing Orthogonal Axes of 7183A 
Used during Environmental Tests 

EXHAUST 
TIP 

r 
WRITING - GU N 

NECK 

Y+

Fig,l 

VIEWING -GUN 
NECK 

~~~ 
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7183A 

TERMINAL DIAGRAM (Bottom View) 

SCREEN 

/. 
H W ~ 3'y 

I 

Hy~;` 2 

i4; )~. ACKPLniE 

` 6. IC 
~' 

GSV 

GqV

Gly ~t-7) 1C 

Hy G3V 
~ G4W G2W 

.1 )~~ v HV ~/~8 i 

GIW `_--' G3W 
SOLID-LINE CIRCLES DEPICT 

MINIATURE 7-PIN BASE 
BROKEN-LINE CIRCLES DEPICT 

NEODITETRAR 8-PIN BASE 

VIEWING SECTION 
Small-Button Miniature 7-Pin Base 
Pin 1: Grid No.2 
Pin 2: Grid No.l 
Pin 3: Heater 
Pin 4: Heater 

Pin 5: Internal Connection —
Do Not Use 

Pin 6: Internal Connection —
Do Not Use 

Pin 7: Cathode 

Flexible Lead (Lazge): 
Screen 

Flexible Lead (Small): 
Backplate 

WRITING SECTION 
Small-Button Neoditetrar 8-Pin 
Pin 1: Grid No.l 
Pin 2: Heater 
Pin 3: Heater 
Pin 4: Internal Connection —

Do Not Use 
Pin 5: Cathode 

Note :Grids No.4 & No.2 are connected 
internally to Grid No.3 of viewing gun 

Recessed Cavity Capa: 
Collector (Grid No.5) —
Located 1.25" from tube 
face; 15°  from center 
line through writing and 
viewing gun necks away 
from screen connector. 
Collimator (Grid No.4) —
located 3~~ from tube 
face; 15°  from center 
line through writing and 
viewing gun necks away 
from screen connector. 
Located near viewing gun—

Grid No.3 and Grids No.4 
& No.2 of writing gun. 

Base 
Pin 6: Internal Connection —

Do Not Use 
Pin 7: Internal Connection —

Do Not Use 
Pin 8: Grid No.3 

Electronic DATA4 
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DIMENSIONAL OUTLINE (Front View) 
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7183A 

DIMENSIONAL OUTLINE (Top View) 

1.50 
2.06 

CAVITY CAP  
JEDEC No. JI-21 
DO NOT USE 

NOTE4 

CAVITY CAP 
JEDEC No. JI-21 
DO NOT USE 

NOTE 4 

90•+3• 

DIMENSIONS 
IN INCHES 

135•! 5° 

1.62 
_.12 

105 ° 25°

NOTES FOR DIMENSIONAL OUTLINE 

Note l: Within this distance, neck diameter is .920" max. 

Note 2: Within this distance, neck diameter is .950" max. 

Note 3: Aircraft-Mazine Products, Inc., type LGH Part No. 
832692, or equivalent. This part mates with Aircraft-Marine 
Products, Inc., Part No.AMP833589, ceramic terminal, or 
equivalent. 
Note A: Do not use these cavity caps for connection. The caps 
are connected internally and may be at a potential which could 
constitute a shock hazazd. It is recommended that these caps 
be covered with electrical insulation. 

~~U LJ 
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72686. 
Display-Storage Tube 

1 

n 

FACTORY-COLLIMATED "RUGGEDIZED" TYPE 5-INCH DIAMETER 
TWO WRITING GUNS 4-INCH-DIAMETER DISPLAY 
ONE VIEWING GUN INTEGRAL MAGNETIC SHIELD 

For Use in Military and Commercial Information Handling 
Displays Where Rough Tuhe Usage May Be Encountered. The 72688 
is Unilaterally Interchangeahle with Types 7268 and 7268A. 

ELECTRICAL 

Heater, for Unipotential Cathode (All guns) 
Voltage (AC or DC) 6  3 t 10/ V 
Current at 6.3 V 0  6 A 

Cathode Heating Time (Minimum)  30 s 
Before other electrode voltages are appl ied 

Writing Section —Each Gun 

Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Deflecting-Electrode Arrangement. See Dimensional Outline 
Direct Interelectrode Capacitances 
Grid No.1 to all other electrodes   15 max pF 
Cathode to al l other electrodes   8 max pF 
Deflecting electrode DJ1 to deflecting 
electrode DJ2  3 max pF 
Deflecting electrode DJ3 to deflecting 
electrode DJ4  2 max pF 
DJ1 to all other electrodes   10 max pF 
DJ2 to all other electrodes   10 max pF 
DJ3 to all other electrodes   10 max pF 
DJ4 to all other electrodes   10 max pF 

Viewing Section 

Direct Interelectrode Capacitance 
Backplate to all other electrodes   I 10 max pF 

OPTICAL 

Phosphor  P20, Aluminized 

MECHANICAL 

Operating Position  Any 
Minimum Useful Viewing Diameter   4 in 
Maximum Overal l Length   I6 in 
Maximum Diameter  5.28 in 

Excluding screen 1 ead 
Screen-Connector Assembly   See Dimensionat Outline 
Weight  5-I/4 lb 
Bulb Terminals 

Caas (Three)  Recessed Small Ball (JEDEC No.JI-22) 
/~ Base JEDEC No. 625-216 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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TERMINAL DIAGRAM (Bottom View) 

DJ2~yl

OJ3yyl 

DJ4WI 

SCREEN • NC 
CONNECTO 

DJlyyl 

NC 

NC 

Pin 1— Deflecting Electrode 
DJ 2 of Writing Gun No. 2 

Pin 2 — Deflecting Electrode 
DJ1 of Writing Gun No.2 

Pin 3 — Deflecting Electrode 
DJ3 of Writing Gun No. 2 

Pin 4 — Deflecting Electrode 
DJ4 of Writing Gun No. 2 

Pin 5 —Integral Magnetic Shield 
Pin 6 — Coll imation System 

Negative Terminal 
Pin 7 —Coll imation System 

Reference Terminal 
Pin 8 — Heater of Viewing Gun 
Pir: 9 —Heater of Viewing Gun 
Pin 10 —NC—No Internal 

Connection 
Pin 11 — Deflecting Electrode 

DJ4 ofWriting GunNo.1 
Pin 12 — Deflecting Electrode 

DJ3 of V!r i t i ng Gun No. 1 
Pin 13 — Deflecting Electrode 

DJ 2 of Writing Gun No. 1 
Pin 14 — Deflecting Electrode 

DJ 1 of Writing Gun No.1 
Pin 15 —NC—No Internal 

Connection 
Pin 16 — Heater of Writing Gun 

No. 2 

DJ2 W2 COLLIMATION SYSTEM 
POSITIVE TERMINAL 

DJI yy2 

DJ 3~y p 

BL ACKPLATE 

DJ4yy2 

MAGNETIC 
SHIELD 

~`r 
COLLIMATION SYSTEM 

NEGATIVE TERMINAL 

COLLIMATION SYSTEM 
REFERENCE TERMINAL 

92LS —1218 

Pin 17 —Grid No.1 of Writing 
Gun Na.2 

Pin 18 —Heater of Writing Gun 
No.2 

Pin 19 —Grid No.3 of Writing 
Gun No.2 

Pin 20 —Cathode of Writing Gun 
No.2 

Pin 21 —Heater of Writing Gun 
No.1 

Pin 22 —Grid No.1 of Writing 
Gun No.1 

Pin 23 — Heater of Writing Gun 
No.1 

Pin 24 —Grid No.3 of Writing 
Gun No.1 

Pin 25 —Cathode of Writing Gun 
No. 1 

Flexible Lead —Screen 
(Encapsulated) 

Recessed Small Ball Caps —
Over Pin No.3 
NC—No Internal Connection 

Over Pin No.13 
Coll imation System Positive 

Terminal 
Over Pin No.14 
Backplate 

DnrA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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MAXIMUM AND MINIMUM RATINGS, ABSOLUTE MAXIMUM VALUES 

AlL voltages are shown with respect to the reference 
terminal of the collimation system unless otherwise 
specified. The reference terminal must he grounded. 

Screen Voltage 

Min Max 

Peak - 1 1500 V 
DC 0 1 1000 V 

DC Backplate Voltage 0 35 Y 
Collimation System° 

Positive-terminal voltage  0 300 V 
Negative-terminal voltage  -100 -50 V 

Viewing-Gun Heater -125 125 V 
Magnetic Shield Voltage  -200 200 V 
Deflecting-Electrode Voltage -600 600 V 

Each gun 
Writing-Grid-No.3 Voltage  0 2000 Y 

Each gunb 
Writing-Grid-No. l Voltage  -200 (c) V 

Each gunb 
Writing-Gun Cathode Voltage  -2800 0 V 

Each gun 
Writing-Gun Neater-to-Cathode Voltage -125 125 V 

Each gun 
Series Current-Limiting Resistor 

Unbypassed, in screen circuit  I ht2 
Unbypassed, in coll imation system 
positive terminal circuit 0 005 hK7 

RECOMMENDED OPERATING VALUES 

A11 voltages are shown with respect to the reference termi-
nal of the collimation system unless otherwise specified. 

Screen Voltage  10000 V 
Backplate Voltages  2 V 
Collimation System°  

Positive-terminal voltage   265 V 
Negative-terminal voltage   -55 V 
Reference terminal  grounded 

Writing-Grid-No.3 Voltage  -2325 to -1975 V 
Each guns 

Writing-Grid-No. l Voltage   (c,f) V 
Each gun 

Writing-Gun Cathode Voltage   -2400 V 
Magnetic Shield Voltage   0 V 
Average Deflecting Plate Voltage9   100 V 
Circuit Values 

Grid-No.1 circuit resistance (Either gun)  I max AX2 
Impedance in any deflecting 
electrode circuitH   0.01 max IhZ 
Backplate-circuit resistance  0.005 max I~K2 
Series current-l imiting resistor: 

Unbypassed, in screen circuit   I 1K2 
Unbypassed, in coll imation sy stem 
positive terminal circuit  0.005 hAt 
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CHARACTERISTICS 

Min Typ Max 

Useful Viewing Diameter  4 - - in 

Brightness (Luminance)]  - 2500 - fL 

Viewing Durationk  15 - -• s 

Erase Timem  - 28 - ms 

Resolution"  70 - - l ines/in 

Undeflected Spot Position  - - (p) mm 

Deflection Factors 

DJ1 & DJ2  82 100 V/in 

DJ3 & DJ4  82 100 V/in 
a 

b 
c 

d 

f 

9 

h 

1 

k 

m 

n 

p 

The collime ci on system i cl odes a passive internal etwo rk which pro-
vides the proper voltages for all v ing gun electrode. s; a ce pt s 
b ackpla ce and hea ce r; a well as ag ri ds No.2 end 4 of the xwricin grgun. 

Voltages a shown with sre space co each ode oT writing gun. 

The writing-gun grid No.l should er be more positive then n ary 
co wri [e the drspley co sacura cad brightness for a given ce g

s 
d 

drr on dici on. In n c should the writing-gun grrd No.lnvo lease 
hav slue greater than az with aspect co the wa ring-gun cathode. 

Thee beckpla ce should 6e m encained ac 2 volts between ere si ng pulses 
when dynamic a su employed. 

Adjusted For the sma llesc, most c cular spot. 

The bias-v olcage value for wittin grbeam cutoff is be cween -60 and -100 
v olcs with res pact co writing-gun cathode. 

Wi ch respect co the reference termi nel of the col lima ci on system for 
ach pair of deflecting electrodes. 

Becommen dad aloe for minrm distortion because f v'ewi ng-beam col-
lection by the deflecting plates. Where strict display a curacy nd 
di sp Ley uniformity are not required, the impedance v lue for any de-
flecting-electrode circuit may be as high es 0.1 Bohm mezi mum. For 
op ci mum performance, it i ended chat the deflec~ing-electrode-

uit impedances be approx mate ly equal. 

Br ighcn ass (Luminance) i red after the ntire display i is ten 
to saturated bri ghtness, scheawri ring gun has been turned oCf, sand with 
o ing pulse applied. 

Th eecime required for any 0.6-inch-di meter area of the 4-inch-diameter 
ng area co rrse spon caaeously (wi ch o wr'ci ng o eresi g) fro 

brightness (viewing-beam v el cutoff) co 10% of saturated brightnesa~ 

Wi ch the display ac sa curaced sbrightness, a of a ca ngular pulses 
5 milliseconds in width and acs repetition frequency of 2 p/s i applied 
co the backpla ce. The number of paulses requrred to jusi e e om-
pplecelp the cancer of the display noted. This n tuber s multiplied 
by 5 mi flit on ds to obtain the erase time. The amplitude of the erase 
p alses edj sated to obvaia the mr m e time. 

Measured 6y the sh ri nkin aster m ch od eCder condici one of c ncinuous 
ricing and erasing, w'c~," rra a pulses of 60 c s conds width and e 

r petits on frequency f 300 p/s. The ampli ruder f the a pulses i 
adjusted co provrde 3.5-second a nd grid No.l ~ 

a 
ad3 us cad ce 

provide 1000 footlamber is brightne sss ofe the just "shrunken' rester. 

The un defle teed pot position must fall within a square having a 15 
millimeter side (maximum) centered on the tube face and parallel co e 
trace produced by one sec of deflecting plates. 
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Performance Data 

Writing A6i lily end Writing Uniformity Charecte ristics 
are measured singly for both guns. A 3.5" x 3. 5" raster is 
centered on the tube face. Vertical scanning is accomplished 
by an interrupted linear sawtooth waveform having a scan time 
of 625 microseconds and a prf of 500 p/s. Horizontal scanning 
is provided by a triangular waveform having a scan rate of 
3.5 inches per second. 

Writirzg Ability. The writing-gun grid No.l of the gun 
under test is driven above cutoff during the vertical 
scan time by white noise, of approximately 5 megacycle 
bandwidth, having a zero-to-peak amplitude of approxi-
mately 35 volts. The display brightness under these 
conditions shall be at least 20% of saturated brightness. 

Writing Uniformity. This characteristic is determined 
under the same conditions as specified above except that 
the rms amplitude of the white noise is adjusted to pro-
duce brightness of 40% of saturated brightness at the 
dimmest area in the display. The measured brightness at 
the brightest area of the display shall be not more than 
60% of the saturated brightness. 

Environmental Tests 

The7268B is designed to withstand the following operational 
end non-operational environmental tests. 

Operational Tests 

$inusoidal Vibration: This test consists of cube vibra-
tion in each of three orthogonal axes. One of these axes 
is in the plane passing through the major axis of the 
tube and the center of the Cube-base key. The tube is 
mounted so that its major axis is parallel to the plane 
of the earth. A total of 6 cycles of swept sinusoidal 
vibration, from 10 to 500 and back to 10 cycles per second, 
is performed. The duration of a sweep cycle is 15 minutes. 
The frequencies of any resonant points are noted. The 

sinusoidal vibration schedule is shown below, 

Double 
Ampl itude 

inches 

Peak 

Acceleration 

g's 

Sweep 
Frequency 

c/s 

Sweep Cycle 
Duration 

minutes 

0.27 - 10 to 20 

- 4 20 to 46 

- 2 46 to 500 

- 2 500 to 46 15 

- 4 46 to 20 

0.27 - 20 to 10 

"~ 
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Vibration at Resonance. This test consists of tube vi 
bration at the resonant point or points determined in 

Sinusoidal Vihration for a period of 30 minutes. If more 

than one resonant point is noted for a given axis, the 

tube is vibrated for a total of 30 minutes et that reso-
nant point in each axis most likely to produce tube fail-

ure. If no resonant points are determined in Sinusoidal 
Vibration, the tube is vibrated for 60 minutes at a fre-
quency of 55 cycles per second, 

Low Pressure-High Temperature. This test consists of 
tube storage for a period of not less then one hour at a 
temperature of +100°C. At the termination of this storage 
period, the tube is operated with the values shown under 
Recommended Operating Values applied and at a pressure 
equivalent to an altitude of 32,000 feet. The temperature 

is then reduced to +53°C. The cube is stored at this 

temperature for 1 hour and then is operated with normal 
voltages applied et a pressure equivalent to an altitude 

of 60,000 feet. 

Low Temperature. This test consists of the cube being 
maintained at a temperature of -65°C for 48 hours. At 
the end of this period and while the tube is still at 
-65°C, the tube is operated with recommended voltages 
applied for 15 minutes. 

Non-Operational Tests 

Temperature CyCl ing. This test consists of Cube storage 
fora period of not less than 2 hours et a temperature of 
-65°C followed within S minutes by storage for a period 
of 2 hours at a temperature of +100°C. A minimum of five 
consecutive cycles are performed. 

High Pressure. This test consists of tube exposure to an 
absolute pressure of 45 pounds per square inch for a period 

of et least 60 seconds. This pressure shall be attained 
within 60 seconds. 

Torque. This test consists of the application of a torque 
of 40 inch-pounds between the integral magnetic shield 
and the tube base. 

$ali $pray. This test of cube xpo co a 
fine spray from a salt solutions for a period of 48 hours. 
The ambient temperature is maintained et approximately 
35°C. 

OPERATING PROCEDURE 

The following steps should be followed when the 7268B is 
first placed in operation. Refer to the precautions shown 
under Operating Considerations in the publication 10E-277 
"RCA Display-Storage Tubes". Note that all electrode voltages 
are referred to the reference terminal of the collimation 
system unless otherwise specified. 

1. Viewing Gun — Ground the collimation system reference termi-
nal and magnetic shield. Apply power to the heater of the 
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viewing gun and allow 60 seconds for the cathode to reach 

normal operating temperature. Next apply the following 

voltages, in the indicated order: +2 volts to the back-

plate, -55 volts to the collimation system negative termi-
nal, and +265 volts to the collimation system positive 
terminal (be sure a minimum resistance of 5000 ohms is in 
this circuit). Then increase screen voltage slowly from 
0 to 10,000 volts (be sure a minimum resistance of 1 megohm 
is in the screen circuit). Next apply dynamic erasing 
pulses to the backplate. 

The storage property of the tube can be observed by setting 

the amplitude of the dynamic erasing pulses at +8 volts 

for several seconds and by then reducing it to zero volts. 

As the erasing pulse amplitude is reduced the screen 

should go dark. The 72686 is now storing an overall "black 

picture" and stays in this condition until the screen 
begrns to brighten as a result of the storage grid being 

gradually discharged by positive ions landing on it. 

2. Writing Gun — Apply power to the heater of the writing 
gun and allow 60 seconds for the cathode to reach normal 
operating temperature. Then, with reference to the typi-
cal operating values shown in the tabulated data under 
Fecommended Operating Values, set the grid-No.l voltage 
to cutoff, and apply do voltages to Che electrodes of the 
writing gun. With the screen made dark by the charging 
method described under (1), the grid-No.l bias is reduced 
until the writing beam is seen as a spot on the screen. 
If the beam is caused to move, either by centering adjust-
ment or by application of deflection voltage, it should 
leave a bright trace. After an area has been written to 
full brightness, the writing-beam spot may be seen as a 
slightly brighter spot on the bright background. Writing-
beamfocuscan then be optimized by adjusting the grid-No.3 
voltage. 

3. Final Display Adjustments — The do bias and the video-
signal amplitude applied to grid No.l or cathode of the 
writing gun should be adjusted to set the black level and 
and the highlight level in the disp ley. These adjustments 
depend on the scanning rate used. Resolution decreases 
with increasing writing-gun beam current. Excessive writ-
ing-gun beam current will produce~~screen saturation end 
any further beam-current increase will not produce addi-
tional highlight brightness end may also decrease half-
tone rendition. It is recommended that the writing-beam 
current always be adjusted to a minimum value to produce 
the best display without saturation of highlight bright-
ness. The dynamic erasing-pulse amplitude and duty cycle 

should be adjusted in accordance with the information con-
tained in 10E-277. 

The following operating precautions must be followed to 
protect the 72686 from inadvertent damage —

1. Do not exceed maximum ratings. 

2. Be sure to include the screen resistor. 
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3. Be sure to include the collimation system positive 
terminal resistor. 

4. Do not apply excessive writing-beam current density. 

5. Protect against scanning failure. 

6. Protect against loss of bias. 

7. Apply voltages to tube in correct order. 

8. Never write unless viewing beam is on. 
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COLLIMATION 
SYSTEM POSITIVE ~ 

X 30° ~ 30e 
JEDEC No.- ~° ±3° ±3 58°

\ S MIN. -
j ,`.063 MAX. 

.97 MIN.\ 
1.38 MAx. 

6.69 
MAX. 

+.000 
-.120 2.3 

M~ . 

BACKPLATE-
TERMINAL 
JEDEC No. 

JI-22 

MOUNTING AREAS 
NOTE I 

3.48 MA 
DIA. 

3.42 ±. 
DIA. 

MOUNTING AR 
NOTE I 

BASE 
JEDEC No. B25-

DIMENSIONS IN IN 

92LM-1222 

DIMENSIONAL OUTLINE 
~---5.25±.03 DIA. -

MINIMUM USEFUL-~' 
SCREEN DIAMETER 

4.0 

.50 MAX ~~ MAX, 

HOR120NTAL 
TRACE 

FACEPLATE 

.97 MIN. 
2.78 MAX. 

_t 
2.25 
MAX. 

NC 
JEDEC No. 

JI-22 

I± 06 

15.75 
±.2 S 

ENCAPSULATED 
SCREEN 

CONNECTOR 
20±.3 LONG 
NOTE 2 

2.3 
MIN. 

r 

1.25 
MIN. 

Note I: The indicated areas are recommended for mounting purposes. 

Note 2: Amp Part No.AMP 832692-D; manufactured by Aircraft Marine 
Products, Inc., Harrisburg, Pa., or equivalent. 
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7315 
DISPLAY STORAGE TUBE 

DIRECT-VIEW TYPE 
3.8"-DIAMETER DISPLAY 

WRITING GUN: 
ELECTROSTATIC DEFLECTION 
ELECTROSTATIC FOCUS 

8sneral: 

Heater, for Unipotential Cathode: 

Voltage fAC or DC1 
Current  

Minimum Cathode Heating Time 
before other electrode volt-
ages are appl ied 

Direct Interelect rode Capaci-
tances (Approx.):°
Grid No. l to al l other 
tube electrodes  

Cathode to al l other 
tube electrodes  

Backplate to al l other 

tube electrodes  
Deflecting electrode DJ t to 

deflecting electrode DJ Z. . 
Deflecting electrode DJg to 
deflecting electrode DJ u. . 

DJy to al I of her tube elect rodes. 
DJp to al l other tube elect rodes. 
DJg to al l of hertube electrodes. 
DJp to al I other tube e I ect rodes 

Focusing Method  
Deflection Method  
Defiecting~lectrode Arrangement 

VIEWING GUN: 
NO DEFLECTION 
NO FOCUS 

DATA 

Mriting Section Viewinq Section 

6.3 6.3 volts 
amp 0.6 0.6 

30 sec 

6.5 I I pµf 

5.5 8 µif 

- 1 16 Nµf 

1.9 - µJf 

2 - µuf 
6 - µuf 
7 - µof 

5.5 - µJf 
4.8 - µif 

Electrostatic None 
Electrostatic None 
See Dimen- -

sional Outline 
Phosphor (for Curves, see front 
of this Section)  - P20, Aluminized 

Fluorescence  - Yel low-Green 

Phosphorescence   - Yel la~-Green 

Minimum Useful Viewing Diameters  3.8" 
Maximum Overal l Length 13  64" 
Seated Length 12  50" t 0.39" 
Greatest Bulb Diameter 5  25" t 0.06" 
Maximum Tube Radius 2  69" 
Bulb Terminals: 
Caps ITh reel  Recessed Smal l Bal l IJEDEC No.J I-221 
Cap   Recessed Smal l Cavity IJEDEC No.J I-21 1 

Temperature Range: 

Operating  {5° to +100° C 
Storage   ~5° to +85° C 

Operating Position Any 
Weight lApprox  I  2-3 /4 Ibs 
Base Medium-Shel l Diheptal 14-Pin IJEDEC Group 5, No. BI~381 
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7315 
DISPLAY STORAGE T BE 

eoTra~n v I Ew 
Pin I -Heater of 

Writing Gun 

Pin 2 -Grid No. l of 
Writing Gun 

Pin 3 -Grid No.3 of 
Writing Gun 

Pin 4 -Deflecting 
Electrode DJg
of Writing Gun 

Pin 5 -Deflecting 
Electrode DJu 
of Writing Gun 

Pin 6-Grid No.2 of 
Viewing Gun, 

Grid No.2 and 

Grid No.4 of 
Writing Gun 

Pin 7 -Grid No. l of 
Viewing Gun 

Pin 8 -Grid No.3 of 
Vi eNing Gun 

Pin 9 -Heater of 
Viewing Gun 

Pin 10 -Heater and 
Cathode of 
Viewing Gun 

Pin I I - Deflecting 
Electrode DJ t
of Writing Gun 

Pin 12 - Def letting 

Electrode DJz

of Writing Gun 

B CKPLATE 

SCREEN 

in 13 -Cathode of 
Writing Gun 

in 14-Heater of 
Writing bun 

ssed Bal l Cap: 
Over Pin 
q —Grid No.5 ofi 

Viewing Gun 

Over Pin 
Zz—Grid No.4 of 

Vi eNing Gun 

On Side of Tube 
Obflo si to Base 
Rey — Backplate 

ecessed Cavity Cap: 

Over Base 

Rey —Screen 

Maximum and Minimum Ratings, Absolute-Maximum Value: 

For altitudes uq to io,000 fe't 

Writing Section 

SCREEN VOLTAGE. 
BACKPLATE VOLT-
AGE (Peak). . 

Equivalent Values 
6F21 D-No. 5 VOLT-

AGE   - - 300 max.** volts 

Cd21 D-No.4 VOLT-

AGE   2950 max.*~ 200 max.'* - 300 max.** volts 

GRID-No.3 VOLT-

AGE   1200 max.* -1550 man.** - 
(200 

max', volts 

PEAK VOLTAGE j` 
10 min. 

BETWEEN GRID 

No.3 AND 
GRIDS No.2 & 
No  4   - 2950 max. - volts 

M ievri ng Section 

I I [[ max.*` 

Equ 
20 maz.* 

lent Values 

volts 

volts 
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7315 

DISPLAY STORAGE TUBE 

Writing Section 

GRID-No.2 VOLT-

AGE   2950 max.*~ 200 max.*` 
CATHODE VOLT-

AGE   - -2750 max.** 
GRID-No. l VOLT-

AGE: 
Negative-bias 

value 200 max.* 
Positive-bias 

value 0 max.* 

Positive-peak 

value 2 max.*

PEAK VOLTAGE 

BETWEEN GRIDS 
No.2 & No.4 

AND ANY DE-

FLECTING 
ELECTRODE . 500 max. 

PEAK HEATER-
CATHODE 
VOLTAGE: 
Heater nega-
tive with 
respect to 
cathode 125 max.* 

Heater posi-
tive with 

respect to 

cathode 125 r^ax.* 

Viewing Section 

2950 max.*~ 200 max." volts 

- volts 

200 max.** volts 

0 max.** volts 

0 max.** volts 

VIEWING SECTION'" 

volts 

volts 

volts 

Operating Values and Typical Performance Characteristics: 

To prevent )So ssible damage to the tube, allow the 
viewing-gun beam current to reach normal oberating 
value be}ore turning on the writing-gun beets current, 
and kee4 the viewing-gun beam on till the writing 

b eam is turned off 

Screen Voltage  10000 10000 volts 

.Backplate Voltage (~)  2 2 volts 

Grid-No.5 Voltage   210 150 volts 

Grid-No.4 Voltage#  50 to 150 30 to 90 volts 

Grid-No.3 Voltage#  10 to 50 10 to 40 volts 

Grid-No.2 Voltage  150 125 volts 

Grid-No. l Voltage#  Oto -80 0 to ~0 volts 

Maximum Screen Current  0.75 0.5 ma 

Maximum Backpi ate Current IPeak ). 2 1.5 ma 
Maximum Grid-No.5 Current   3 2.5 ma 
Maximum Grid-No.4 Current   3 2.5 ma 
Maximum Grid~lo.3 Current   5 4 ma 
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7315 
DISPLAY STORAGE TUBE 

Maximum Grid-No.2 Current  3 2.5 rn3 
Maximum Cathode Current  8 6.5 ma 
Number of Half-Tone Steps°   5 5 
Viewing Duration   ~ 40 sec 
Maximum Erasing-{Jn iform ity Facto. 0.45 0.4 
Resolution$   50 50 lines/in. 
Brightness   2750 1500 fl 

YIRITING SECTION 

Range Yalues for Equipment Design:" 

For ony grids-No.s & No.q voltage (Boz+oJ 6etuJsen 
z5oo and arygo volts 

Grid-No.3 Voltage for 
focus 

Maximum Grid~lo. I 
Voltage for cutoff 
of urxleflected 
focused spot  

Maximum Grid-No.3 
Current 

Maximum CatFade Current 
Deflection Factors: 

DJz & DJz 
DJg h DJµ 

Focused Beam Position.  
writing Speedo 

17.5%to 37.5b of ECzrµ 

-d.6% of ~z+n 

-15 to +10 
See Curve 

36 to 48 
35 to 47 

Ylfs 
3000 

volts 

volts 

/~ 

v do/in./kv of Ecy+µ 
v do/in./kv of Fcz+4

i n. /sec 

Examples of Uae of Design Ranges:' 

For grids-No.2 & No.q voltage (Eog+yJ~ 200o volts 

Grid-No.3 Voltage for focus  350 to 750 volts 
Maximum Grid-No.l Voltage for cutoff 
of undeflected focused spot  -92 volts 

Gef lest ion Factors: 
DJz 6 DJz  72 to 96 volts 

DJ3 b DJ µ  70 to 94 volts 

Equivalent Values of Mrit ing-Gun Voltages Referred 
to Cathode of Viewing Gun: 

Cathode Voltage  -1875 -1850 volts 
Grid-No.3 Voltage for focus  -1 125 to -1525 -I IOD to -1500 volts 

Grids-No.2 & No.4 Voltage +125 a150 volts 

YIEWING SECTION and WRITING SECTION 

Circuit Yalues: 

Grid-No. l-Circuit Resistance (Either gun) 
Resistance in My Defilecting-Electrode Circuit.  
Series Current-Limiting Resistor (Unby passed) 

in Grid-No.5 (Viewing-Section) Circuit  

I max. megohm 
0.1 max. megohm 

0.01 min. megohm 
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7315 
DISPLAY STORAGE TUBE 

Bxkplate~-Circuit Resistance 

Series Current-Limiting Resistance in 

Screen Circuit 

0.005 max. megohm 

I min, megohm 

o Without external shield. 

~ Nl nimum useful viewing area may Oe eccentric wiln respect to the 
tube face. 

" Voltages are shown with respect to catnotle of Vl ewing Gun. 

' Voltages are shown with respect to cath otle of Writing Gun. 

~ Grids No.2 and No.4 of Writing Gun are Connected together antl to gritl 
N o.2 of Viewing Gun witnin Lhe tube. 

'~ Adj ustetl for Drl ghiest, most uniform pattern. 

~ ODsery ed with an RCA-2FT1 Nonoscope display. 
u Expressed in terms of the Cl me required Por the brightness of the 

unwritten background to rise from just zero brightness (vl ewing—beam 
cutoff) to 10 Der cent of saturated Drf gh to ess. 

m 
Determined as follows: With no erasing pulse, overscan the storage 
surface with writing Deam to obtain max lmum pattern Drlgntn ess. Then 
tut off writing beam. Apply erasing pulses having an amplitude of 
between a to 10 volts antl adjust duty cycle to opt din complete erasure 
In aDDroximat ely SO seconds. Measure time (t1) from start of erasing 
to the Instant at which any area within the minimum useful vlewlny 
diameter Is reduced to background—brightness level, and time (t J 
from start of er asing to the instant at which the entire area within 
the minimum useful vl ewing-diameter area Is reduced to backgrountl—
Drighlness level. The erasing—uniformity factor is defined as 

N easured Dy shrinking—raster methotl al a tllsplay brightness of 50 
per cent of sat ural ed bri gh to ess and with gritls No.2 6 No.4 of Writing 
Gun at about +2000 volts with respect to catnotle of Writing Gun. 

u 
Neasu red with entire storage gritl written to Dr oduce satu ra tetl bright—
ness and with screen at indlcate0 voltage. 

~ The cathode of the Writing Gun is operated at about —2000 volts with 
respect to the cathode oP the Viewing Gun which is usually operated al 
ground Ootential. 

~ The canter of the and of tatted focused Deam will fall witnin a circle 
havingg a 10—mm radius and having its center on the Writlnq—Gun axis 
(3ae Disens tonal Outline) under the following conditions; gritls No.2 8 
N o.4 of Writing bun at +2000 volts with respect to cathode of Writing 
Gun, grid No.3 of Writing Gun at voltage to give focus, grid No.l o} 
Writing Gun at voltage wn t•ch will permit storage of a charge just 
sufficient to give a Dar ety perceptible spot on screen, Vlewing Section 
o paroling under normal conditions, antl tube shi eldetl against extraneous 
fields. 

Measured under contli lions of writing from just zero brightness (viewing—
beam cutoff) to maximum brightness with gritl No.1 oP Writing Gun at —10 
volts with respect to cathode of Writing Gun, antl grids No.2 a No.4 of~ 
Writing Gun at X2000 volts with respect to catnotle of Writing Gun. 

~ It is recoronentle0 that the tleflecting—electrode—circuit rest st antes 
be approximately equal. 

OPERATING CONSIDERATIONS 

Shielding. Magnetic shielding must be provided to prevent 

external fields from interfering with the required accurate 

control of the low-velocity viewing beam. A cyl indrical shield 

of properly annealed high-permeabi l ity material about 1/16-inch 

thick is usual ly satisfactory. 

TerWlinal Connections. The base yips of the 7315 fit the 

Diheptal 14-contact socket. The Recessed Small Ball cat's and 

the Recessed Setall Cavity coy require standard flexible-lead 

connectors. 
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7315 
DISPLAY STORAGE TUBE 

The high voltages at which the 73ig is oberated may 6e 
very dangerous. Great care should be taken in the design of 
apparatus to prevent the operator from coming in contact with 
the high voltages. Safety precautions include the enclosing 
of high—potential terminals and the use of interlocking 
switches to break the primary circuit of the power supply when 
access to the equipment is desired. 

In the use of high—voltage tubes, it should always be 
remembered that high voltages may appear at normal ly low—
potential points in the circuit as a result of capacitor 
breakdown or incorrect circuit connections. Therefore, before 
any part of the circuit is touched, the power—supply switch 
should be turned off, and both terminals of any capacitors 
grounded. 

To prevent flossible damage to the tube, al low the Viewing—
Gun beam current to reach normal operating value before turn—
ing on the Writing—Gun beam current, and keep the viewing beam 
on ti l l the writing beam is turned off. 

Failure of scanning whi le the writing beam is turned on 
may permanently damage the storage grid. Therefore, provision 
should be made to cutoff automatical ly the writing—beam current 
in case of a scanning fai lure. The writing—beam current can 
be cut off by an electronic switch which appl ies —200 volts 
bias to grid No. l of the Writing Gun. This switch should be 
actuated by a portion of the scanning voltages appl ied to both 
sets of deflecting electrodes. 

6-59 ELECTRON TUBE OIV1510N TENTATIVE DATA 3 
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t.25 

12.50" 
t.39" 

13.64" 
MAX. 

7315 
DISPLAY STORAGE TUBE 

i 
4.00;; _ 
t.25 

7.00,  

 5.25" t.06" DIA.—~ 
3.8MMIN. USEFUL 

VIEWING DIA. 
(SEE NOTE) 

2.00" 
t.12" 

2.00'; DIA. t.Oti 

MEDIUM-SHELL 
DIHEPTAL 

14-PIN BASE 
JEDEC GROUP SR

Ns B 14-38 

92CM-9855R1 
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7315 
DISPLAY STORAGE TUBE 

2.69~~ MAX R. 
4 GAPS 

VIEWING-GUN —
AXIS 

WRITING-GUN —
AXIS 

_\ 

LBO' 
t5' 

RECESSED SM ALI 
BALL CAP 

JEDEC N:JI-22 
GRID N$4 OF 
VIEWING GUN 

TOP VIEW 

60 t 5' 

DJI-OJ2 
DEFLECTION PATH 

RECESSED SMALL 
BALL CAP 

JEDEC N~JI-22 
BACKPLATE 

i-~-DJ I 
~~ DJ2 

DJq DJ3 

60't 5' 

~REC ESSEO SMALL 
CAVITY CAP 

JEDEC N"JI- 21 
SCREEN 

RECESSED SMALL 
BALL CAP 

' JEDEC NgJI-22 
GRID Ns5 OF 
VIEWING GUN 

NOTE: MINIMUM USEFUL VIEWING AREA MAY BE ECCENTRIC WITH 

RESPECT TO THE TUBE FACE. THE MINIMUM USEFUL VIEWING AREA 

WILL HAVE DIAMETER OF 3.8". 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 

OF BASE. 

DEFLECTING ELECTRODES DJS AND DJZ ARE NEARER THE SCREEN; 

DEFLECTING ELECTRODES DJg AND DJa ARE NEARER THE BASE. 

WITH DJ1 POSITIVE WITH RESPECT TO DJ p, THE SPOT WILL BE 

DEFLECTED TOWARD PIN 8; LIKEWISE, WITH DJg POSITIVE WITH 

RESPECT TO DJ ,R, THE SPOT WILL BE DEFLECTED TOWARD PIN 4. 

THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY DJ1 AND 

DJp MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND THE 

BASE KEY BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 

AXISI OF t 10°. ANGLE BETWEEN DJ1 - DJZ DEFLECTION PATH 
AND DJg - DJu DEFLECTION PATH IS 90° ± 3°. 

THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY DJ1 AHD 

DJZ MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND THE 
SCREEN CAP BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 

AXIS) OF ± 10°. 

6-59 ELECTRON TUBE DIVISION 
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~? 
7315 

TYPICAL CHARACTERISTICS 

V/EW/NG SECT/ON 
GRID-Ns4 VOLTS ADJUSTED FOR 

E f= 6.3 VOLTS GRID-Ns3 VOLTS BRIGHTEST, MOST 
EVICKPLATE VOLTS'=2 k GRID-Nsl VOLTS UNIFORM DISPLAY. 
 GRID-Ns5 VOLTS*  210; GRID-Ns2 VOLTS* =150 
  GRID-Nsg VOLTS 150; GRID-Ns2 VOLTS* =125 

* REFERRED TO CATHODE OF VIEWING GUN. 

W/i/T/NG SECT/ON 
NORMAL OPERATION 
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TYPICAL STORAGE—GRID CHARACTERISTIC 

V/EW/NG SECT/ON 
Ef=6.3 VOLTS GRID-N-4 VOLTS ADJUSTED 
SCREEN VOLTS 1000 GRID-Ns3 VOLTS - FOR BEST 
BACKPLATE VOLTS -2 GRID-Nsl VOLTS COLLIMATION. 
GRID-Ns5 VOLTS = 150 GRID-Ns2 VOLTS*=125 
PREFERRED TO CATHODE OF VIEWING GUN. 
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7315 
TYPICAL ERASURE CHARACTERISTIC 

V/£W/NG SECT/ON 
Ef=6.3 VOLTS GRID-N~4 VOLTS ADJUSTED 
SCREEN VOLTS*=10000 GRID-N'3 VOLTS FOR BEST 
BACKPLATE VOLTS'"=2 GRID-N'I VOLTS COLLIMATION. 
GRID-N'S VOLTS*=150 GRID-N'2 VOLTS*= 125 
* REFERRED TO CATHODE OF VIEWING GUN. 
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ERAS/NG CONO/T/ONS 
 PULSE SHAPE: RECTANGULAR 
 PULSE DURATION(IaSEC)=IOAPPROX. 
 PULSE-REPETITION FREQUENCY 

  (PPS)= 200 
 PULSE AMPLITUDE (VOLTS=6T010 

'~I~ 
0 2 4 6 8 10 12 14 

TIME AFTER WRITING TO SATURATED BRIGHTNESS SECONDS 

92C5-9860 

WRITING-GUN-CURRENT CHARACTERISTIC 

WR/T/NG SECT/ON 
Ef =6.3 VOLTS GRID-N'-3 VOLTS*=ADJUSTED FOR FOCUS 

GRID-N'1 VOLTS"= 0 
*REFERRED TO CATHODE OF WRIT NG GUN. 

V/EW/NG SECT/ON 
NORMAL OPERATION 
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DR2000 DR2100 DR2200 
Series Series Series 

NUMITRON Digital Display Devices 

Segmented Incandescent Types 

FEATURES: 

ƴ high brightness —fully adjustable 

ƴ low voltage operation 
ƴ high contrast —segmented digits viewed against a dark background 

ƴ compatible with IC Decoder/Drivers such as the RCA 
CD2500E family 

ƴ high-reliability —rugged construction 
ƴ wide-spectrum light emission permits unlimited filter selection 
ƴ DR2200 Series have a recommended DC segment operating 

voltage range of 1.5 to 3V 
^~^ ƴ wide viewing angle 

ƴ void of "clutter" 
ƴ solderable base pins permits direct PC board mounting 
ƴ DR2000 Series fits popular low cost 9-pin miniature socket 
ƴ DR2100 and DR2200 Series fit popular TO-5 style, 10-pin socket 
ƴ DR2100V 1 and DR2200V 1 Series have formed lead to facilitate 

direct PC-board mounting 

MECHANICAL DR2100 DR2100V 1 
DR2000 DR2200 DR2200V 1 
Series Series Series 

Mounting Position   Any Any Any 
Maximum Overall Length  1.875 in. 1.660 in. 1.705 in 
Maximum Seated Length  1.625 in. 1.450 in. 1.540 i n 
Maximum Diameter 0  785 in. 0.485 in. 0.485 in 
Base   9-pin min. 9-pin, 9-pin, 

0.230 in. 0.380 in 
pin circle pin circle 

r..e DR2000 DR2100 D R2200 
CHARACTERISTICS Series Series Series 

ELECTRICAL 
Recommended DC Segment 3.5 to 3.5 to 1.5 to 

Operating Voltage Range  5.0 5.0 3.0 V 
DC Segment Voltage unless 

otherwise specified 4.5 4.5 2.5 
~"e Segment Current  24 24 14 mA 

Mean Life Expectancy 
(at 95% confidence)  100 k 100 k 100 k h 

VISUAL 
Viewing Angle (including.anglel . . 140 120 120 0 

Segment Luminance (typ.)  7000 7000 4000 fL 
Response Times: 

Ascent to Visibility Ityp.l  ^"` e
Descent to 50% of Luminance . . 

15 
<20 

15 
<20 

8 
<10 

ms 
ms 

Maximum Segment Deflection 
From a Straight Line  0.005 0.004 0.004 in 

Contrast Ratio  30:1 30:1 20:1 

Electronic 
Components 

DATA 1 
1 1 /72 



DR2000 DR2100 DR2200 
Series Series Series 

Mechanical Characteristics 
DR2000 and DR2100 Series 

TEST CONDITIONS 

DC 

Segment 
Volts 

SHOCK* 

a) 
b) 

1008, 1 ms, Half-Sine Wave 
50g, 11 ms, Half-Sine Wave 

4.5 
Not 
Applied 

V I BRA-
TI ON 

a) 
bl 
c) 
dl 
el* 

Variable Frequency: 10 to 44 Hz, 0.1-inch DA 
Variable Frequency: 44 to 200 Hz, 10g 
Variable Frequency: 200 to 800 Hz, 1g 
Variable Frequency: 800 to 2000 Hz, 10g 
Fatigue: 25 Hz, 2.5g, 96 hr 

4.5 
4.5 
4.5 
4.5 
4.5 

DR2200 
Series 

SHOCK* 

a) 200g, 1 ms, Half-Sine Wave 2.5 
b) 50g, 11 ms, Half-Sine Wave Not 

Applied 

VIBRA-
TI ON 

a) Variable Frequency: 5 to 60 Hz, 0.1-inch DA 2.5 
b) Variable Frequency: 60 to 500 Hz, 20g 2.5 
cl* Fatigue: 25 Hz, 2.5g, 96 hr 2.5 

* Performed in Accordance with MIL-E-1F 

The NUMITRON digital display devices will meet the Specifications 
for operational and crash safety tests; standard environmental vi-
bration for instrument panel location in all types of aircraft, as set 
by the Radio Technical Commission for Aeronautics (RTCA). 
Document No. DO-138 Dated June 27, 1968. 
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DR2000 DR2100 DR2200 
Series Series Series 
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DR2000 DR2100 DR2200 
Series Series Series 

Segment Dimensions and Designations 

D R 2000 

350 -► 
(8.891 

I A 

. OI I 
(7.62) 

F B 

G 
E —~--- .600 

H ~ ~ 
E C 

D 
I -+{ .235 I

(5.96) 

~- V 

92CS-15754RI 

~-
060 y 
(1.521 

DR 2020 D R 2030 

x.300 
(7.62 

A 
.300 
(7.~2) 

060 
(1.52 ) 

I 

-+ 
) 

(C 

e 
—I ~H - 

.300 
(15.24) 

~H 

230 
(5.84) 

EV 

92CS-15756R1 

_— 

DR2010 

.350 
(8.89) 

A 

(3~II F 
I B~_ - ~ 

.600 
H (15.24) 

I H E C 

X 
p {I 

~~ 235
(5.961 

260 i~ 
(6.60) 

V 

~ .300 -Ʒ 
(7.621 

I 

92CS-15755RI 

B A 
300 

(7.62) 

-a{ ~ 060 
I 

~V 

(1.521 

92CS-15757RI 

~~ 

~ 7

~~ 

`€ 

~Fi =Horizontal center line of display (bulb outline 
dimension F) with pin No. 3 toward viewer. Segment "G~ 
is 0.030" above ~H. 

~Fi =Vertical center line of device. 
DR2100 and DR2200 series; vertical center line of display 
coincides with vertical centerline of device. 

Dimensions in parentheses are in millimeters and are derived 
from the basic inch dimensions as indicated. 
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DR2000 DR2100 DR2200 
Series Series Series 

Segment Dimensions And Designations — Cont'd 

/'~, 
DR2100 DR2110 
D R 2200 D R 2210 

w ~ a° ~~ a° 

is ea°) yl (sea°) y
_ A  A  

/~ (508) 
I F 

I B I (5.08) F IB I 
~_ O 400 ;  G 400 

~H 

I E 

I C (106) ~ H IE I C (106) 

D D 

.120 
~X  (3

1
04) 

92C6-16059 RI 050-~ ~-- 92C5-16060RI 
(L27) 

DR2115 DR2130 
D R 2215 D R 2230 

:+- q° 

.230 ~' 
~— l5 A4) 

NI 

200 I F I0 ( 5.061 
G 400 I H ~ (1016) 

IE 

IO I 

D 

120 
1__ 

H 
(304) 

~ /~ ~ 92C5-16061 RI 

050 -~ 
(1.27) 

.180 
(4.57) I 

B 
F 

145~)A .400--~ H
+ (10. 6) 

D 

92C5- 19023R1 

DR2120 
D R 2220 

leo 
(4.57) 

1 
180 A B 

(4.57) ~ H 

92C5-16062RI 

LJ U~JU 1__1 
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DR2000 DR2100 DR2200 
Series Series Series 

OPERATING CONSIDERATIONS 

Integrated Circuit Decoder/Driver 

The NUMITRON series devices are compatible with the RCA 
Integrated Circuit Decoder/Driver types CD2500E and 
CD2501 E. The integrated circuit decoder/driver accepts four 
inputs in BCD (8.4-2-1 code) and decodes them into outputs 
representing a decimal number from 0 to 9 on a 7-segment 
display. For basic interconnection of decoder/driver and the 
NUMITRON display devices see Fig. 4. 

Mounting Arrangements 

The NUMITRON devices are designed for mounting in either 
commercially available sockets or directly on printed circuit 
boards. The DR2000 series devices fit into a standard 9-pin 
miniature electron tube socket. A commercial PC board 
socket which permits 0.8-inch center-to-center mounting is 
available. (See Hardware and Accessories.) The DR2100 and 
DR2200 series devices are available in two versions: straight 
leads and V 1 versions with formed leads: The straight lead 
versions may be mounted on 0.5-inch centers directly on PC 
boards or may be used with standard TO-5 style, 10-pin 
sockets. The V1 versions facilitate direct PC board mounting 
on 0.5-inch centers. To use the light shield, DR3000+, the 
center-to-center mounting must~be increased to 0.515-inch. 

Figure 5 shows the base diagram and pin-circle dimensions 
for the various NUMITRON devices. 

Character Formation 

The following chart gives the base pin connections for 
forming the various character displays for each device. Pin 
No. 2 is the common connection for all segments in each 
device. For example, to form a numeral one using type 
DR2000, connect the segment voltage between pin No. 2 
(common) and pin Nos. 5 and 8. 

....-

~... 
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DR2000 DR2100 DR2200 
Series Series Series 

Digital Character Formation 

~~ 

I~ 

DispWy 

Device Pin Number 

Pin No. 2 Common For All Types 

DR2000 
DR2100 
DR2200 

DR2010 
DR2110 
DR2115 
DR2210 
DR2215 

DR2020 
DR2120 
DR2220 DR2030 

DR2130 
DR2230 

I I 
I_I 

3,4,5,7, 
8,9 

3,4,5,7, 
8,9 

O 5,8 I 5,8 6,8 

I 
I— 

3,4,6, 
7,8 

3,4,6, 
7,8 

O 4,5,6, 
I 7,8 

4,5,6, 
7,8 

® 5,6,8,9 5,6,8,9 

I_ 
J 

4,5,6, 
7,9 

4,5,6, 
7,9 

® 3,4.5,6, 
7,9 

3,4,5,6, 
7,9 

O 5,7,8 i 5,7,8 

I I 
I_I 

3,4,5,6, 
7,8,9 

3,4,5,6, 
7,8,9 

® 4,5,6,7, 
8,9 

4,5,6,7, 
8,9 

O 7,9 6,8 7,9 

O 7 6 7 

decimal 1 

~~U LJ 
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DR2000 DR2100 DR2200 
Series Series Series 

Power Supply Requirements 
The NUMITRON Series devices do not require critical volt-
age regulation over the useable operating range. As is the ~` 
case with any incandescent type device, do voltage operation 
above the recommended value may result in reduced life 
expectancy. For multiplex operation, segment voltage above 
the normal range may be used provided that the appropriate 
duty factor is observed. (See NUMITRON Display Device 
Booklet, NUM-421). '"'` 

Display 
Because these NUMITRON devices have awide-band light 
spectrum emission, filters can be used to produce any desired 
color display. (See Hardware and Accessories.) A display hav-
ing abroader stroke can be obtained with an etched glass such 
as "Trusite"* or a diffused filter. For a larger size display, a 
Fresnel lens may be used. 

'Trademark "Trusite" Dearborn Glass Co., Chicago, Ill inois. 

Hardware and Accessories 
Sockets 
Noval 9-pin Types 
DR2000 Series 

ƴMethode Electronics, Inc., M8610 (For 0.8-inch 
centers) and P460 (standard) 

ƴCinch Mfg. Co., 121-51-00-040 (standard) 
TO-5 10-Lead Types 
DR2100, DR2200 Series 

ƴ Methode Electronics, Inc., M8620 
ƴCinch Mfg. Co., 133-99 92-054 and 133-99-92-C65 

133-99 92-065 (spread-lead socket) 
Filters 
Polaroid Corp., Cambridge Mass. 02139 

Circular Polarizer: 

Standard and Diffused Surface for Broader Stroke 

Panelgraphic Corp., West Caldwell, N.J. 07006 

Chromafilter CF -131: Anti-Reflection Filters 

Plastic Light Shield to Reduce Side Reflections 

DR2100, DR2200 Series 
ƴ RCA DS3000 

u 

'~: 

~~U u 
Electronic 
Components 

DATA 4 



DR2000 DR2100 DR2200 
Series Series Series 

Basic Interconnection Circuit of NUMITRON Device 

and Decoder-Driver. +secMENT vo~TACE 

NUMITRON WITH 

DECIM4L 

^~ 

F 

VCC 

16 ~1 
RCA TYPE 

CO2500E OR 
EO DIVALENT 

51 

CHOSE 
TO TEST 
CIRCUIT 
- 7 TO DECIMAL-

POINT - INPUT 

I 
BCD INPUTS 

Base Diagram and Pin Circle Dimensions —All Series. 

Bottom View I 

VIEWING 
DIRECTION 

92C9- 1999] 

NUMITRON 

SERIES 

DIMENSION (INCHES) 

A
NOMINAL 

B 

MIN. MAX. 

DR2000 0.468 0.038 0.042 

DR2100 and 

DR2200 
0.230 0.018 0.022 

DR2100V 1 

and 0.380 0.018 0.022 

DR2200V 1 

~~U u 
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DR2000 DR2100 DR2200 
Series Series Series 

Dimensional Outlines 

DR2000 Series 

RORIZONTAL 
CENTER 
LINE 

DISPLAY 1 
F 

~ 9-PIN MINIATURE 845E 

DR2100, 

DR2200 Series 

MORIZUNT4L 
CENTER 

pF E
C DISPLAY 

i 
F 

1

.~— q 

mu 

D p 

9-PIN. 230 PIN CIRCLE BASE 

92C5-16069 

DI- 

MEN- 

S10N 

DR2000 Series 
DR2 00 and 

DR2200 Series 

INCHES MILLIMETERS INCHES MILLIMETERS 

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. 

A 

C 

D 

F 0.700 

0.800 

1.875 

1.625 

0.730 17.78 

20.32 

47.62 

41.27 

18.54 0.625 

0.485 

1.660 

1.450 

0.655 15.87 

12.32 

42.16 

36.83 

16.64 

MILLIMETER DIMENSION DERIVED FROM INCH DIMENSION 

~~U u 
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DR2000 DR2100 DR2200 
Series Series Series 

Dimensional Outlines — Cont'd 

~~ DR2100V1, 
DR2200V1 Series 

~~ 

HORIZONTAL 
CENTER 
LINE 
OF 

DISPLAY 

r 

9-FORMED PINS, 
380 PIN CIRCLE BASE 

92C9-1999~ 

DI- 

MEN- 

SION 

DR2100V1 and 
DR2200V7 Series 

INCHES MILLIMETERS 

MIN. MAX. MIN. MAX. 

A 0 485 12.32 

C 1.705 43.30 
D 1.450 36.83 
F 0.625 0.655 75.87 16.64 

G 0.060 0.090 7.52 2.28 
H 0.735 0.165 3.43 4.19 

Segment Luminance Characteristics 

S
E

G
M

E
N

T 
LU

M
IN

A
N

C
E

 —
 F

O
O

T
IA

M
B

E
R

T
S

 

p 
O

 
O

 
O

 
O

 
-

ro
 

a
m

m
 

ro
 

a
m

m
 

a
m

m
 

a
 m

 EASED ON MEASUREMENT WITH A 
50 MICRON FIBER-OPTIC PROBE 

I 

sEa~ 
0o 

sEa 
225

oy~,R` 
ES 

oa2o 
pP 

2 3 4 

DC SEGMENT VOLTS 
92CS-15750 RI 

~~U LJ 

Electronic 
Components 

DATA 6 
11/72 



DR2000 DR2100 DR2200 
Series Series Series 

Segment Current Characteristics 
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RECOMMENDED SEGMENT VOLTAGE 
OPERATING RANGES 

r RECOMMENDED~ 
OPERATING 
DR2OOO, 
SERIES 

RANGE 
DR2100 

f RECOMMENDEDðƷ 

DR22O0 SER ES
GE

2 3 4 
DC SEGMENT VOLTS 

92CS-15758 R1 

Envelope Temperature Characteristics 
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