
TUBE HANDBOOK
ALL TYPES

This HANDBOOK of data on all RCA tubes has 
been compiled to meet the requirements of elec­
tronic engineers for tube information which can be 
kept up-to-date. Its convenient, loose-leaf form 
permits the revision of data on existing tubes and 
the addition of data on new tubes os they are made 
available.

The material is arranged in sections with tabbed 
separators to facilitate quick reference. The gen­
eral section contains a table of contents for the 
complete Handbook, a detailed explanation of tube 
ratings and typical operating conditions, tube out­
line drawings, base drawings, and other useful in­
formation concerning tubes. The other sections, 
indexed according to tube classes, contain ratings, 
characteristics, operating conditions, and curves 
for the many different tubes in those classes.

The RCA Tube Handbook is especially useful to 
designers of tube equipment but will prove helpful 
to anyone having need for concise data on our 
various tubes. If further data on any tube type 
are desired, we shall be glad to be of assistance.
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The information in this section, in general, 
applies to all classes of RCA tubes. It 
Includes the Index of Contents for all sec­
tions, preferred-type lists, discussion of 
ratings, drawings of bases, caps, and 
tubes, as well as other general information 
of interest to the equipment designer.

For further Technical Information, write to 
Commercial Engineering, Tube Department, 
Radio Corporation of America, Harrison, N. J.
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NOTICE

Service sheets for this Handbook will be sent dur­
ing the subscription period to the subscriber whose 
name appears in our records.

In case this Handbook is resold or transferred 
within any subscription period, we shall be glad to 
register the change and to send service sheets to 
the new owner providing he notifies us of the 
change.

Each of the binders for this Handbook has an 
identifying serial number ot the lower right of 
the inside back cover. Use of these numbers in 
correspondence pertaining to this Handbook is re­
quested to facilitate its identification in our 
records.

In order that the new owner may not miss any of 
the service sheets, notification for change in regis­
tration of ownership of this Handbook identified by 
serial numbers should be forwarded promptly to

Commercial Engineering 
TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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only the type number is known, the INDEX OF TUBE 
TYPES, which follows the TABLE OF CONTENTS,lists 
type numbers in numerical-alphabetical-numerical 
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The TABLE OF CONTENTS and INDEX OF TUBE TYPES may 
be used to determine:

(1) location of individual data sheets
(2) completeness of Handbook
(3) arrangement of Handbook sheets

Reference is to front of sheet only unless 
otherwise indicated. Date appearing on sheet 
i» identified by month and year only (i.e., 2-56).
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This INDEX OF TUBE TYPES is arranged in numerical- 
alphabetical-numerical sequence of tube types. The 
letter in the "Section" column indicates the particu­
lar section in which the tube type will be found. 
The sections are keyed as follows:
C = CATHODE RAY P = PHOTOTUBE
F =THYRATRON & IGNITRON R = RECEIVING
G = GENERAL S = SEMICONDUCTOR DEVICE
M =MISCELLANEOUS T = TRANSMITTING

" Indicates that data for this type follow data for 
another type on same sheet.

* Type is approaching obsolescence. Not recommended 
for new equipment design.

• Discontinued type. Data retained in Handbook for 
reference purposes only.

Reference is to front of sheet only unless 
otherwise indicated. Date appearing on sheet 
is ident if ied by month and year only ( i . e. , 2-56).

Tube Sheet
Type & Date

Tube Sheet
Type & Date

0A2..................

0A3..................
0A4-G............
0B2..................
0C3.................
0D3..................

0Z4*, 
0Z4-G*. . .

1A3..................
1A5-GT*. . .

1A6*...............
1A7-GT. . . .
1AC5*............

1AD5*............

1B3-GT....
1C5-GT*. . .

1C21...............
1D8-GT*...

1E8*...............

M 
M 
M 
M 
M
M 
n

R 
R 
R

R 
R 
R 
R 
R 
R 
R 
R 
R

M 
R 
R 
R 
R

DATA 1, 11-54 
DATA 2, 12-47 
OA3/VR75 DATA, 4-44 
TENT. DATA, 4-38 
DATA, 1-55 
OC3/VR105 DATA, 4-44 
OD3/VR150 DATA, 4-44 

(Oi back of 
OC3/VR105 sheet)

TENT. DATA, 9-38 
DATA, 8-43 
1A5-GT/1A5-G TENT.

DATA, 5-41 
DATA, 4-37 
1A7-GT/G DATA, 1-43 
TENT. DATA, 9-49 
CURVE 9201-7 261 
TENT. DATA, 9-49 
CURVE 9201-7 251 
CURVE 92CM-7250 
1B3-GT/8016 DATA, 11-49 
1C5-GT/1C5-G TENT.

DATA, 5-41 
TENT. DATA, 12-42 
DATA, 9-41 
CURVE 92C-6059 
TENT. DATA, 9-49 
CURVE 9201-7165

1H5-GT....
1L4..................

1L6*...............
1LA4*............
1LA6*............

1LB4*............
1LC5*............

1LC6*............
1LD5*............  
ILE3*............

1LG5*............
1LH4*............

1LN5*............

1N5-GT... .
1N34-A....
1N38-A. . . .
1N54-A... .
1N55-A. . . . 
1N56-A.. . . 
1N58-A. . . . 
1P21..............

1P22...............

R 
R 
R 
R 
it

R 
ti

R 
R 
ti

R 
R 
it

R 
S 
S 
S 
S
S 
S 
P 
P 
P 
P 
P

1H5-GT/G DATA, 1-43 
TENT. DATA, 6-42 
TENT. DATA, 8-53 
TENT. DATA, 5-41 
TENT. DATA, 5-41 (On 

1LA4 sheet)
DATA, 10-47
DATA, 10-47 (On back 

of 1LB4 sheet)
DATA, 10-47
DATA, 10-47
DATA, 10-47 (On back 

of 1LD5 sheet)
DATA, 2-49
DATA, 10-47
DATA, 10-47 (On back 

of 1LH4 sheet) 
1N5-GT/G DATA, 1-43 
TENT. DATA, 8-53 
TENT. DATA, 8-53 
TENT. DATA, 8-53 
TENT. DATA, 8-53 
TENT. DATA, 8-53 
TENT. DATA, 8-53
DATA, 11-49
CURVE 92CM-6456R3 
CURVE 9201-7018R1 
DATA, 3-48
CURVE 92CM-6585R1
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Tube J Sheet
Type & Date

Tube Sheet
Type & Date

1P28............... P 
P 
P 
P 
P 
P 
P 
h

P 
P 
P 
P 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
M 
R 
R 
C
C 
C 
R 
C 
C 
C 
C 
M 
M

T 
T 
T 
M 
M 
M 
M

DATA 1, 7-55 
DATA 2, 7-55 
CURVE 92CL-6547R3
DATA, 8-47
CURVE 92CM-6472R1
DATA, 8-47 
DATA, 8-47 
DATA, 8-47 (On 1P39 

sheet)
DATA, 11-50 
CURVE 9201-5217 R3 
DATA, 7-50
CURVE 92OI-6783R2 
1Q5-GT/1Q5-G DATA, 7-41 
DATA. 5-42 
CURVE 92C-6098R1 
DATA, 1-42
CURVE 92C-6175R1
DATA, 6-47
DATA, 1-55 
CURVE 92C-6357 
TENT. DATA, 9-49 
CURVE 92CM-7257 
CURVE 9201-7259 
DATA, 11-54 
CURVE 92OI-6669R1 
TENT. DATA, 6-47 
CURVE 92OI-6172R1 
DATA, 2-40
TENT. DATA, 11-49 
TENT. DATA, 11-50 
TENT. DATA, 3-54 
DATA, 10-47
CURVE 92S-5233R1 
TENT. DATA, 7-41 
DATA, 11-37 
DATA, 3-55
DATA 1, 7-45 
DATA 2, 7-45 
CURVE 92OI-6410R1 
DATA, 12-47
DATA, 9-50
CIRCUIT CE-6777R1 
CURVE 92OI-6748R1 
DATA, 9-50
TENT. DATA, 3-43 
CURVE 92OI-6385R1 
TENT. DATA 1, 10-53 
TENT. DATA 2, 10-53 
OUTLINE CE-8000 
CURVE 9201-7998 
TENT. DATA, 11-45 
CURVE 9201-6507 
TENT. DATA, 11-45 
CURVE 9201-6508

2D21.............. F 
F 
F 
T 
T 
T 
T 
T 
T 
T 
T 
T 
C 
C 
M 
M 
M 
M 
M 
M 
M 
M

M 
S 
S 
S 
S 
s 
s 
s 
M 
R 
R 
M 
M 
M
M 
R 
C 
h

ti

R 
T 
T 
T 
R 
h

C 
C 
C

DATA, 6-48
CURVE CE-6534T2 
CURVE 92CM-6531R1 
DATA 1, 11-50 
DATA 2, 11-50 
DATA 3, 11-50 
CURVE 92OI-6659R1 
DATA 1, 8-54 
DATA 2, 8-54 
DATA 3, 8-54 
OUTLINE CE-6607R2 
CURVE 9201-6630 
TENT. DATA, 6-46 
OUTLINE CE-6653 
TENT. DATA, 1-51 
COUPLING CE-7509 
OUTLINE CE-7507B 
CURVE 9201-7511 
TENT. DATA 1, 11-48 
TENT. DATA 2, 11-48 
OUTLINE CE-6986VB 
COUPLING ARRANGEMENT

CE-7008VB
CURVE CE-7003T 
TENT. DATA, 6-53 
OUTLINE CE-7970 
TENT. DATA, 6-53 
TENT. DATA, 6-53 
CURVE 9201-7962 
TENT. DATA, 6-53 
CURVE 9201-7959 
DATA, 9-55 
TENT. DATA, 5-54 
TENT. DATA, 3-54 
DATA, 12-44 
CURVE 9 2C-6370 
TENT. DATA, 6-42 
CURVE 92C-6376 
DATA, 7-55 
DATA, 6-46 
DATA, 7-55 (On 3AL5 

sheet)
DATA, 7-55 (On 3AL5 

sheet) 
TENT. DATA, 7-55 
TENT. DATA, 7-45 
TENT. DATA 1, 2-52 
TENT. DATA 2, 2-52 
DATA, 2-56 
DATA, 2-56 (On 3BC5 

sheet)
DATA 1, 7-45 
DATA 2, 7-45 
CURVE 92OI-6412R1

1P29............... 2E24..............

1P37..............

2E26..............
1P39..............
IP 40...............

1P41..............

2F21..............
1P42..............

1Q5-GT*...
1R5................. 2J50...............

1S4*..............

2X26...............1S5.................
1T4.................

2N32®............

1T6*..............

1U4.................

1U5................. 2N33®............

1-v*..............
2N34®.....

2N35*............1V2.................
1X2-A*....
1X2-B........... 2X2-A............
2A3.................

2A4-G*....
2A7®...............

3A2.................
3A3.................
3A4..................

3A5.................2AF4-A. .. .
2AP1-A*...

2B7®...............

3AL5-..............
3API-A*.. .
3AU6...............

2BP1..............

2BP11............

3AV6...............

3B2.................
2C21/1642®

2C39-A*...

2C40*............

3B25...............
3B28..............

3BC5...............
3EN6...............

3BP1-A....

2C43*............

2-56 INDEX OF TUBE TYPES 1
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INDEX OF TUBE TYPES
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Tube 
Type

Sheet Tube 
Type

Sheet 
& Date©° & Date

3BY6...............

3BZ6...............

3C23...............

" DATA, 2-56 (On 3BC5 
sheet)

" DATA, 2-56 (On back of 
3BC5 sheet)

F TENT. DATA, 5-46

4- 12 5 A/ 
4D21.........

4-250 A/

T DATA 1, 11-48 
T DATA 2, 11-48 
T OUTLINE CE-6764

3C33...............

3C45...............

T DATA, 3-48
T OUTLINE CE-6780

See 6130/3CU5
5D22............ T TENT. DATA 1, 11-48 

T TENT. DATA 2, 11-48
T OUTLINE CE-7075

3CB6..............

3CF6...............

" DATA, 2-56 (On bsck of 
3BC5 sheet)

" DATA, 2-56 (On back of 
3BC5 sheet)

4-1000A*..

4BC8...............

T TENT. DATA 1, 10-53 
T TENT. DATA 2, 10-53 
T OUTLINE CE-7930 
R DATA, 2-56

3D22-A....

3E22*............

F DATA 1, 7-55
F DATA 2, 7-55
F DATA 3, 7-55
F CURVE CE-6483T3
F CURVES CE-6865T1-6830T
T TENT. DATA 1, 12-46
T TENT. DATA 2, 6-46

4BQ7-A.. . .

4BZ7...............

4C33..............

4D21...............

" DATA, 2-56 (On 4BC8 
sheet)

" DATA, 2-56 (On 4BC8 
sheet)

T DATA, 5-49
T OUTLINE CE-6936

See U-125A/UD21
3E29...............

3JP1...............

T DATA 1, 5-54 
T DATA 2, 5-54 
T CURVE 92CM-7927 
C DATA 1, 8-51 
C DATA 2, 8-51
C CURVE 92CM-7671

4E27/8001.

4E27A/

T DATA 1, 3-45
T DATA 2, 3-45
T CURVE 92CM-6261R1
T CURVES 92CM-6262T1 & 

92CM-6263T1

3JP7...............
3KP1...............

3KP4*............

C DATA, 8-51
C DATA, 9-49
C CIRCUIT CE-6690R1
C CURVE 92CM-7191
C CURVE 92CM-7194
C TENT. DATA 1, 11-48
C TENT. DATA 2, 11-48

5-125B...

4J 50...............

T DATA 1, 11-54 
T DATA 2, 11-54 
T DATA 3, 11-54 
T CURVE 92CM-7512 
M TENT. DATA 1, 6-54 
M TENT. DATA 2, 6-54
M OUTLINE CE-8296-8297B

3KP11............
3LF4*............
3MP1*............

3Q4..................

3Q5-GT....

C DATA, 9-49 
R DATA, 10-47 
C TENT. DATA, 7-50 
C OUTLINE CE-7488 
R TENT. DATA, 5-41 
R CURVE 92C-6281 
" 3Q5-GT/G DATA, 5-42 

(On back of 3Q4 curve 
92C-6281)

4J52..............

4X150A....

4X150D....

M TENT. DATA 1, 10-53 
M TENT. DATA 2, 10-53 
M OUTLINE CE-7858-7857B 
T DATA 1, 1-54 
T DATA 2, 1-54 
T DATA 3, 1-54 
T OUTLINE CE-7153R2 
T CURVE 92CM-7152R1 
T DATA, 5-55

3RP1...............
3RP1-Â....

3RP4...............
3S4..................
3V4.................

C DATA, 9-55
C TENT. DATA 1, 7-55 
C TENT. DATA 2, 7-55 
C CURVE 92CM-7143R1
C DATA, 9-55
R DATA, 1-55
R DATA, 1-55

4X500A. ...

5-125B....
5ÄBP1............

T DATA, 9-48
T OUTLINE CE-7028 

See HB27A/5-125B
C TENT. DATA 1, 6-53
C TENT. DATA 2, 6-53
C OUTLINE CE-7842 
C CURVE 92CM-7910

4-65A............ T TENT. DATA 1, 5-49
T TENT. DATA 2, 5-49
T OUTLINE CE-7156
T CURVES CE-7164T-7163T

5ABP4............
5ABP7............

5ABP11.. . .

5AM8..............

C DATA, 11-55 
" DATA, 11-55 (On 5Aff>4 

sheet) 
" DATA, 11-55 (On 5ABP4 

sheet)
R DATA, 2-56

2-56 INDEX OF TUBE TYPES 2
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Tube 
Type

Sheet 
& Date

Tube 
Type

¿Z Sheet
& Date-

5AN8..............

5AQ5..............

5AS4..............
5AS8..............

" DATA, 2-56 (On 5AM8 
sheet)

" DATA, 2-56 (On 5AM8 
sheet)

R TENT. DATA, 2-56
R DATA, 2-56

5W4*. 
5W4-GT*..

5WP11............

5WP15............

R 5W4, 5W4-GT/GDATA, 
3-43

C TENT. DATA 1, 2-49
C TENT. DATA 2, 2-49
C TENT. DATA, 6-48

5ATB..............

5AUP24....

" DATA, 2-56 (On 5AS8 
sheet)

C TENT. DATA 1, 8-54 5X4-G*....

C DRAWING CE-6919 
C CURVE 9201-6916 
" DATA, 3-43 (On beck of

5AV8*............

5AYP4............

5AZ4*............

C TENT. DATA 2, 8-54 
C CURVE 92CM-8343 
" DATA, 2-56 (On beck of 

5AS8 sheet)
C TENT. DATA, 5-55
C OUTLINE CE-8559 
C CURVE 9201-768 8R2
R DATA, 5-49

5X8.................
5Y3-G*

5Y3-GT...

5Y4-G*....
5Y4-GT*...

5W4 sheet)
R DATA, 3-55

R DATA 1, 1-51
R DATA 2, 1-51
R CURVE 9201-7395
R DATA, 5-55 
" DATA, 5-55 (On 5Y4-G

5BP1-A*...

5CP1-A. .. .

C DATA 1, 7-45 
C DATA 2, 7-45 
C CURVE 92CM-4984R3 
C DATA 1, 10-51

5Z3*..............

5Z4.................

sheet)
" DATA, 5-55 (On back of 

5Y4-G sheet)
R DATA, 9-41

5CP7-A....

C DATA 2, 10-51
C OUTLINE Œ-6408R4
C CURVE 92CM-6821
C TENT. DATA, 4-47

5ZP16...........

6A3*...............

C TENT. DATA, 3-51 
C OUTLINE CE-7574 
C CURVE 9201-7576 
R TENT. DATA, 5-41

5CP11-A... C TENT. DATA, 4-47 6A6®.............. R DATA, 4-37
5CP12............ C DATA, 10-51 6A7*.............. R DATA, 7-41
5D22...............
5FP4-A. .. .

5FP7-A. ...

See U-250A/5D22
C DATA, 8-51 
C OUTLINE CE-6362R4
C DATA, 8-51

6A7S*............
6A8*, 
6A8-G*, 
6A8-GT*..

R DATA, 12-41

” DATA, 12-41 (On 6A7S
5FP14............
5J6.................
5R4-GY....

C DATA, 8-51
R DATA, 3-55
M DATA, 9-48 6AB4..............

sheet)
R CURVE 92C-4521
R DATA, 5-52

5T4*...............
M CURVES CE-6418T1-6415T
R DATA, 2-40

6AB5/6N5*.
6AB7*............

R DATA, 4-40
R 6AB7/1853 DAY A, 12-41
R CURVES 92C-6144 & 

92C-6145
R 6AC5-GT/6AC5-G DATA,

5TP4*............

5U4-G............

C DATA, 3-48
C OUTLINE CE-6656R2
R DATA 1, 3-51 6AC5-GT*..

5U4-GB....

5U8.................
5UP1...............

R DATA 2, 3-51 
R CURVE 9201-7497 
R TENT. DATA 1, 11-54 
R TENT. DATA 2, 11-54 
R OUTLINE CE-8444R1 
R RATING CHART II 

9201-8451
R CURVE 9201-8446
R DATA, 3-55
C TENT. DATA, 12-46

6AC7..............

6AD7-G*...

6AF4*............
6AF4-A....

6AF6-G. . ..

5-41 
R 6AC7/1852 DATA, 12-41 
R CURVE 92C-6146R1 
R DATA, 9-41 
R CURVE 92C-6153 
R DATA, 11-54 
R TENT. DATA, 11-54 
R CURVE 9201-7756 
R CURVE 92OI-7759R1 
R DATA, 12-44

5UP7...............
5UP11............
5V4-G............

C CIRCUIT CE-6819 
C CURVE 92CM-6808 
C CURVE 92CM-6810 
C TENT. DATA, 12-46 
C TENT. DATA, 12-46 
R DATA, 9-41

6AG5...............

6AG7.............

6AH4-GT*..

R DATA, 1-55 
R CURVE 92OI-6399R2 
R DATA 1, 11-52 
R DATA 2, 11-52
R CURVES CE-6035T1-6036T1 
R TENT. DATA, 8-53
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Tube Sheet
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6AH6*............ R 
R 
R 
R 
R 
R 
R 
R 
R 
R

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
M 
M 
M 
M 
M 
M 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R

TENT. DATA, 11-49 
CURVE 92CM-7339 
DATA, 9-55
CURVE 9 201-6504 
TENT. DATA, 10-43 
CURVE 92C-6449
DATA, 5-54
CURVE 9201-6561
DATA, 2-49
TYPICAL CIRCUITS 

92CS-7169
TENT. DATA, 3-55 
CURVE CE-8504T
TENT. DATA, 3-54 
CURVE 92CM-8209 
CURVE 9201-8206 
DATA, 5-52
TENT. DATA, 6-44 
CURVE 9201-6552
DATA, 5-50
DATA, 5-49
TENT. DATA, 3-48 
CURVE 9 201-6921R1 
TENT. DATA, 2-50 
CURVE 9201-7401 
CURVE 92CM-7408
CURVE 9201-7404
DATA, 5-55
CURVE 92CM-6618 
TENT. DATA, 5-54 
CURVE 9201-8206 
DATA, 9-55 
CURVE 92CM-6610
DATA, 3-55
TENT. DATA, 3-54 
TENT. DATA, 9-55 
DATA 1, 11-54 
CURVE 9201-7355 
DATA, 8-54 
CURVE 9201-6611 
CURVE 9201-6623
CURVE 9201-6854 
TENT. DATA, 4-53 
CURVE 92CM-7941 
DATA, 8-54
TENT. DATA 1, 3-55 
TENT. DATA 2, 7-55 
CURVE 9201-8647
CURVE 92CM-8646
DATA, 3-55
TENT. DATA 1, 2-50 
TENT. DATA 2, 2-50 
CURVE 9201-7382

6AZ8............... R 
R 
R 
R 
R 
R

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R

TENT. DATA 1, 3-55 
TENT. DATA 2, 3-55 
CURVE 9201-8519 
CURVE 92CM-8521 
CURVE 9201-8523 
TENT. DATA, 5-41 
TENT. DATA, 5-41 (Oh

6B4-G sheet)
DATA, 12-47 
CURVE 92CM-4880
DATA, 9-41
CURVE 92C-4660
DATA, 5-54
CURVE 9201-6609 
CURVE 9201-6620 
TENT. DATA, 9-48 
CURVE 92OI-6982R1 
CURVE 92OI-6980R2 
TENT. DATA, 6-54 
CURVE 92CM-8241 
DATA, 3-55 
TENT. DATA, 3-54 
TENT. DATA, 2-56 
CURVE 9201-8789 
CURVE 92OI-8788R1 
TENT. DATA, 6-54 
CIRCUIT & CURVE

CE-8071R2-8068T1 
TENT. DATA, 2-50 
DATA, 5-54 
CURVE 92CM-6625 
CURVE 9201-6601 
TENT. DATA, 10-53 
DATA, 11-52 
DATA, 9-55 
CURVE 9201-6774R1 
CURVE 92OI-6776R1 
DATA, 9-55 
CURVE 9201-6892 
CURVE 9201-6893 
DATA, 9-55 
CURVE 9201-6867 
CURVE 9201-6870 
TENT. DATA, 3-55 
CIRCUIT CE-8435 
TENT. DATA, 5-55 
TENT. DATA, 6-54 
TENT. DATA, 3-55 
DATA, 10-53 
CURVE 9201-8133 
TENT. DATA, 2-56 
DATA, 8-54 
CURVE 9201-7459

6AK5...............

6B4-G*. .. .
6B5*...............

6AK6..............

6 AL 5..............

6AL7-GT*..

6 AM 8...............

6B7*...............

6B8*..............

6BA6...............
6AN8...............

6BA7...............
6AQ5...............

6BC4..............
6AQ6...............

6AQ7-GT*..
6AR5*............ 6BC5...............
6AS5............... 6BC7...............

6AS6...............
6BC8...............

6BD4-A. .. .

6BD6*............
6AS7-G....

6AS8............... 6BE6...............

6AT6...............
6BF5*............

6AT8............... 6BF6...............
6AU4-GT*..
6AU4-GTA.. 
6AU5-GT...

6ÀU6...............

6BG6-G....

6BH6...............

6BJ6...............

6AV5-GT*..

6AV6...............
6BK4...............

6BK5...............6AW8...............

6AX4-GT.. .
6AX5-GT.. .

6BK7-A*...
6BL4...............
6BL7-GT...

6BN6..............
6BQ6-GT*..
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6BQ6-GTB/ 6F6,
6CU6............ R TENT. DATA, 3-55 6F6-G*... R DATA, 5-42

R CURVE 9204-8 500 R
DATA’2, 5-42

6BQ7-A... . R TENT. DATA, 11-52 R CURVE 92C-4440
R CIRCUITS CE-7643-7644 6F7*............... R DATA, 9-35
R CURVE 92CM-7538R1 R CURVE 92S-5426
R CURVE 92CM-7550R1 6F8-G*.... R DATA, 1-43

6BY5-GA*.. R TENT. DATA, 5-55 6G6-G*.... R DATA, 4-44
6BY6.............. R TENT. DATA, 3-54 R CURVE 9201-6122R1

R CURVE 92CM-8140 6H6,
R CURVE 9204-8138 6H6-GT®. . R 6H6, 6H6-GT/GDATA,

6BZ6.............. R TENT. DATA, 5-55 8-42
R CURVE 9204-8508 6J4................. M TENT. DATA, 4-44

6BZ7............... R TENT. DATA, 6-54 ‘ M CURVE 9201-6543
6C4................. R DATA 1, 11-54 6J5,

R CURVE 92C-6378 6J5-GT... R DATA, 9-50
6C5, R CURVE 9201-6448

6C5-GT*.. R 6C5, 6C5-GT/GDATA, 6J6................. R DATA, 3-55
' 3-43 R CURVE 92O4-6403R1

R CURVE 92C-4511 R CURVE 9204-7672
6C6*.............. R DATA, 6-48 6J7,
6C8-G*.... R DATA, 12-41 6J7-G*.
6CB5............... R TENT. DATA, 3-55 6J7-GT*.. R DATA 1, 6-48

R CURVE 9204-8436 R DATA 2, 6-48
6CB6............... R DATA, 3-55 R CURVES 92O4-6007R1

R CURVE 9204-7378 6J8-G®.... R TENT. DATA, 7-41
6CD6-G.... R DATA, 9-55 6K6-GT.... R DATA 1, 10-51

R CURVE 9204-7393 R DATA 2, 10-51
6CF6............... R TENT. DATA, 8-53 R CURVE 9201-4881R2
6CG7.............. R TENT. DATA 1, 1-55 R CURVE 9204-6313

R TENT. DATA 2, 1-55 6K7*,
R CURVE 9204-8441 6K7-G ,

6CL6.............. R TENT. DATA, 9-52 6K7-GT*.. R DATA, 9-41
R CIRCUIT CE-7804 6K8,
R CURVE 9204-7802 6K8-G®,
R CURVE 9204-7808 6K8-GT®.. R DATA, 5-41

60(7............... R TENT. DATA 1, 7-55 6L4................. M TENT. DATA, 5-49
R TENT. DATA 2, 7-55 M CURVE 9204-7202
R CURVE 9204-8616 6L6, 6L6-G R DATA 1, 11-54
R CURVE 9201-8613 R DATA 2, 11-54

6CS6............... R TENT. DATA, 5-55 R DATA 3, 11-54
6CU6.............. See 6BQ6-GTB/6CU6 R CURVE 92C-4581R1
6D6*.............. R DATA, 9-41 R CURVE 92C-4608
6DC6.............. R TENT. DATA, 6-54 6L7,

R CURVE 9204-8330 6L7-G®.. . R DATA, 2-40
R CURVE 9201-8338 R CURVE 92C-4447

6DE6.............. R TENT. DATA, 9-55 R CURVE 92C-4531
R CURVE 9201-8578 R CURVE 92C-4536

6E5................. R DATA, 12-44 6N5................. See 6AB5/6I5
6F4................. M TENT. DATA, 8-44 6N6-G®.. .. R TENT. DATA, 12-39

M CURVE 9201-6567 6N7*,
6F5*, 6N7-GT.. . R 6N7, 6N7-GT/G DATA,
6F5-GT*.. R DATA, 6-47 6-42

R CURVE 92C-4611

2-56



INDEX OF TUBE TYPES
For All Sections

For key to symbols, see sheet INDEX OF TUBE TYPES 1

2-56 TUBE DiVlSKW INDEX OF TUBE TYPES 4

Tube j Sheet
Type & Date

Tube Sheet
Type & Date

6P5-GT*. . .

6Q7*, 
6Q7-G*, 
6Q7-GT*. .

6R7*, 
6R7-GT*..

6S4*...............

1!

R 
R

R

R 
R 
R

R 
R 
R

R

R 
R 
R 
R 
R 
R

R 
R 
R 
R 
R 
R 
R

R 
R 
R 
R

R

R 
R 
R 
R 
R 
R 
R
R

R

R 
R

6P5-GT/G DATA, 12-42 
(On back of 6N7 curve 

92C-46U)

DATA, 12-41
CURVE 92C-4522R2

6R7, 6R7-GT/G DATA, 
12-43

DATA, 3-55
TENT. DATA, 3-55
CURVE 92CM-737 3

DATA, 2-40
TENT. DATA, 8-47 
CURVE 92CM-6876

6SA7, 6SA7-GT/GDATA, 
1-43

CURVE 92C-4993
CURVE 92C-4989
TENT. DATA 1, 4-46
TENT. DATA 2, 4-46 
CURVE 92CM-6635 
DATA, 11-54

DATA, 5-41
TENT. DATA, 12-41
CURVE 92C-6256
TENT. DATA, 5-42
CURVE 92C-6248R2
TENT. DATA, 6-42 
CURVE 92C-6395

DATA, 6-48
CURVE 92CM-49 39R1 
CURVE 92CM-6444R1 
CURVE 92CM-6409R1

6SK7, 6SK7-GT/G DATA, 
12-42

CURVE 92C-4938
DATA, 11-54 
CURVE 92CM-6298 
DATA, 4-44
TENT. DATA 1, 6-54
TENT. DATA 2, 6-54 
CURVE 92CM-8122 
DATA, 3-55

6SQ7, 6SQ7-GT/GDATA, 
12-43

CURVE 92C-6310 
TENT RATA A- An

6SS7*............ R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R

R 
R 
R 
R 
R 
R 
R 
R 
R 
R

R

R

R 
R 
R 
R 
R 
R 
R

R 
u

R

R 
R 
R

R 
R 
R 
u

R 
it

TENT. DATA, 5-41 
TENT. DATA, 12-41 
TENT. DATA, 4-46 
DATA, 2-49 
CURVE 92CM-7063 
DATA, 8-54 
DATA, 9-41 
CURVE 92C-6121 
TENT. DATA, 4-53 
CURVE 9201-787 3 
CURVE 9201-7871 
TENT. DATA, 5-55

DATA, 1-53 
CURVE 92O1-4807R2 
CURVE 92O1-6339R1 
DATA, 3-51 
CURVE 9201-7091 
TENT. DATA, 10-53 
CURVE 9201-7942 
DATA 1, 10-53 
DATA 2, 10-53 
RATING CHART II 

9201-8024 
CURVE 9201-8031

6X5, 6X5-GT/G DATA, 
3-43 

DATA 1, 10-53 
TENT. DATA 2, 9-52 
CURVE 9201-7 532 
CURVE 92CM-7547R1 
CURVE 9201-7844 
DATA, 9-49 
CURVE 9 201-6127RI 
See 8U/6ZU 
TENT. DATA, 5-41 
TENT. DATA, 5-41 (On 

back of 7A4 sheet) 
DATA, 6-47 
DATA, 6-47 (On back of 

7A6 sheet) 
DATA, 5-41 
TENT. DATA, 5-49 
DATA, 6-48 
DATA, 6-48 (On 7AF7 

sheet) 
DATA, 2-49 
DATA, 3-55 
DATA, 6-47 
DATA, 6-47 (On back of 

7B4 sheet) 
DATA, 6-47 
DATA. 6-47 (On back of

6ST7*............
6SZ7*............
6T8..................

6U 5*...............
6U7-G*.. ..

6U8.................

6V3-A*. . . .
6V6,

6V6-GT...

6W4-GT.. . .

6W6-GT. . ..

6X4.................

6S4-A............

6S7*, 
6S7-G*. . . 

6S8-GT*. ..

6SA7, 
6SA7-GT*.

6SB7-Y*. . .

6SC7............... 6X5*,

6X5-GT. . .

6X8.................

6SF5, 
6SF5-GT*.

6SF7*............

6SG7...............

6Y6-G*....

6Z4..................

6SH7...............

6SJ7, 
6SJ7-GT*.

6SK7, 
6SK7-GT*.

6SL7-GT.. .

6SN7-GT*. . 
6SN7-GTA*.

6SN7-GTB. .
6SQ7, 

6SQ7-GT*.

ASR7*....

7 A4*..............
7A5*...............

7A6*..............
7A7*..............

7A8*...............
7AD7*............
7AF7*............
7AG7*............

7AH7*............
7 AU7...............
7B4*..............
7B5*..............

7B6*..............
7B7*..............

7 RA
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Tube Shee t
Type & Date

Tube Sheet
Type & Date

7B8*............... R 
C 
C 
h

R 
1!

c 
c 
c 
c 
c 
R 
R 
R 
R 
R 
R 
R 
C 
C 
C 
R 
R 
C 
C 
C 
it

C 
c 
c 
c 
R 
C 
C 
C 
R 
C 
C 
C 
R 
C 
C

C 
C 
C 
C 
R 
R

DATA, 6-47
TENT. DATA, 6-48 
OUTLINE Œ-6367R3 
DATA, 6-47 (On back of 

7B8 sheet)
TENT. DATA, 4-40
TENT. DATA, 5-40 (On 

back of 7C6 sheet)
See 5762/7C2U
DATA, 8-46
OUTLINE CE-6364R2
DATA, 11-49
OUTLINE CE-6664R1A 
CURVE 92CM-6674R1
DATA, 9-48
DATA, 9-48
DATA, 12-47
DATA, 12-47
DATA, 12-47
DATA, 12-47
DATA, 12-47
TENT. DATA, 9-47
OUTLINE Œ-6667 
CURVE 9 204-6888
DATA, 5-49
DATA, 10-47
DATA, 10-51
OUTLINE CE-7438R3
DATA, 10-51
DATA, 10-47 (On back 

of 7L7 sheet)
TENT. DATA 1, 6-53 
TENT. DATA 2, 11-50 
NOTES CE-7476B 
CURVE 92CM-7515 
TENT. DATA, 5-41 
TENT. DATA, 1-51 
OUTLINE CE-7524A 
CURVE 9204-7 529 
DATA, 10-47 
TENT. DATA, 2-52 
OUTLINE CE-7691 
CURVE 92CM-7688 
DATA, 6-48
TENT. DATA 1, 11-52 
TENT. DATA 2, 11-52 
DATA, 6-48 (On back of 

7V7 sheet)
TENT. DATA 1, 7-52 
TENT. DATA 2, 7-52 
NOTES CE-7731 
CURVE 9201-7515
DATA, 3-48
DATA, 12-47

7Z4*............... it

T 
T 
T 
T

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
T 
M 
M 
R 
R 
R 
R 
R 
R 
R 
R

R 
R 
it

R 
R 
R 
R 
R 
R

DATA, 12-47 (On beck 
7Y4 sheet)

DATA 1, 9-48 
DATA 2, 9-48 
DATA 3, 9-48 
OUTLINE DETAILS

CE-6687V2B 
CURVE 9204-6989 
DATA 1, 10-47 
DATA 2, 10-47 
CURVE 9204-6457 
CURVE 9204-6458 
CURVE 9204-6462 
DATA 1, 10-51 
DATA 2, 10-51
OUTLINE CE-6447R2-6519 
TENT. DATA 1, 8-46 
DATA 2, 5-49
OUTLINE CE-6750 
CURVE 9204-7269 
CURVE 92CM-7234 
DATA, 5-50
OUTLINE CE-6663R3A 
CURVE CE-7448 
CURVE 9204-7454 
TENT. DATA, 8-51 
OUTLINE CE-7629 
DATA, 11-55
OUTLINE CE-6932R2 
TENT. DATA, 7-52 
OUTLINE CE-7729 
CURVE 9201-7773 
DATA, 12-46
TENT. DATA, 5-42 
CURVE 92C-6327 
DATA, 9-55
TENT. DATA 1, 9-55 
TENT. DATA 2, 9-55 
CURVE 9204-87 56 
DATA, 9-55 
DATA, 5-54
TENT. DATA 1, 8-53 
TENT. DATA 2, 5-54 
DATA, 5-54 (On back of 

12AQ5 sheet)
DATA, 3-54 
CURVE 9204-7056 
DATA, 2-49 (On back of 

12AT7 curve 9204-7056)
DATA 1, 3-55 
DATA 2, 3-55 
DATA, 10-47 
TENT. DATA, 6-54 
TENT. DATA, 4-47 
CURVE 9204-6855

7BP7-A*...

7C5*...............
8D21..............

9C21..............

7C6*..............
7C7*..............

7C24...............
7 CPI..............

9C22*............

7DP4*...........

7E6*...............

9C25..............
7E7*..............
7F7*...............
7F8*..............

10BP4-A*. .

10FP4-A*. .

10KP7............

7G7*..............
7H7*...............
7J7*..............
7JP4*............

7K7*..............
7L7*..............
7MP7...............

7MP14............
10SP4............7N7*..............

7NP4...............
10-Y*...........

7Q7*..............

12A6*............

12A8-GT*..
12AB5............7ÇP4...............

7R7*.............. 12AH7-GT*.
12AL5.....7TP4..............

7V7*...............

12AQ5............

12AT6............
7VP1...............

12AT7............
7W7*...............

12AU6............
7WP4...............

12AU7............

7X7*...............
12AV6............
12AV7*....
12AW6...........7Y4*..............
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Tube 
Type

/
Sheet 

& Date

12AX4-GT*. 
12AX4-GTA.

12AX7...........

12AY7............

12AZ7*.... 
12B4-A....
12BA6............
12BA7............

12BD6*....

12BE6............

12BF6............

12BH7*.... 
12BH7-A...

12BQ6-GTB/
12CU6....

12BY7*. . . .
12BY7-A...
12C8*............
12CA5............

12CU6............
12DP7-A...

12DP7-B. . .
12H6...............
12J5-GT*..

12J7-GT*. .

12K7-GT*..

12K8*............

12KP4-A*..

12L6-GT...

12L8-GT*. . 
12LP4-A*..

12Q7-GT*. .

12S8-GT*. .

12SA7,
12SA7-GT*

R

R 
R 
M
M 
R 
R
R 
h

ti 

n 

n

R 
R 
R

R 
R 
R
R 
R 
R

C 
C 
C
R 
it

it

h 

h

C 
c

M 
C
C 
C 
ti

R

DATA, 3-55
DATA, 3-55 (On 

12AX4-GT sheet)
DATA, 11-54 
CURVE 9201-6879
TENT. DATA, 4-53 
CURVE 9201-7861 
TENT. DATA, 5-55 
TENT. DATA, 5-55 
DATA, 11-52 
DATA, 11-52 (On 12BA6 

sheet)
DATA, 11-52 (On 12BA6 

sheet)
DATA, 11-52 (On 12BA6 

sheet)
DATA, 11-52 (On 12BA6 

sheet)
DATA, 3-55
TENT. DATA 1, 3-55 
TENT. DATA 2, 3-55

DATA, 3-55
TENT. DATA, 6-54
DATA, 3-55
DATA, 3-55
TENT. DATA, 3-55 
CURVE 9201-8507 
See 12BQ6-GTB/12CU6 
DATA, 11-55
OUTLINE CE-6375R6 
DATA, 11-55
DATA, 3-55
DATA, 3-55 (On 12H6 

sheet)
DATA, 3-55 (On 12H6 

sheet)
DATA, 3-55 (On back of 

12H6 sheet)
DATA, 3-55 (On back of 

12H6 sheet)
TENT. DATA, 8-51 
OUTLINE CE-7630 
DATA, 3-55 (On back of 

12H6 sheet)
DATA, 10-43 
DATA, 5-50 
OUTLINE CE-7276R2 
CURVE 92CM-7453 
DATA, 3-55 (On back of 

12H6 sheet)
DATA, 9-49

DATA, 9-49 (On 12S8-GT 
sheet)

12SC7............

12SF5, 
12SF5-GT*

12SF7*....

12SG7............

12SH7............

12SJ7, 
12SJ7-GT*

12SK7, 
12SK7-GT*

12SL7-GT..

12SN7-GT. .

12SQ7, 
12SQ7-GT.

12SR7............

12SW7*.... 
12SX7-GT*.

12SY7*....

12V6-GT...

12W6-GT. . .

12X4..............

14A4*............
14A5*............

14A7*............

14AF7*.. ..
14B6*............

14B8*............

14C5*............

14C7*...........
14CP4............
14E6*............

14E7*............

If

II 

II 

ti 

it

n

R 
it 

it

it 

it

M 
M 
M 
M
M 
n 

n 

it

R 
it 

it

R 
n 

n 

it

R 

ti 

it

DATA, 9-49 (On 12S8-GT 
sheet)

DATA, 9-49 (On 12S8-GT 
sheet)

DATA, 9-49 (On back of 
12S8-GT sheet)

DATA, 9-49 (On back of 
12S8-GT sheet)

DATA, 9-49 (On back of 
12S8-GT sheet)

DATA, 9-49 (On back of 
12S8-GT sheet)

DATA, 3-55
DATA, 3-55 (On 12SK7 

sheet)
DATA, 3-55 (On 12SK7 

sheet)

DATA, 3-55 (On 12SK7 
sheet)

DATA, 3-55 (On 12SK7 
sheet)

TENT. DATA, 6-46 
TENT. DATA, 6-46 
CURVE 92CM-6782 
TENT. DATA, 6-46 
CURVE 92CM-6786
DATA, 3-55 (On back of 

12SK7 sheet)
DATA, 3-55 (On back of 

12SK7 sheet)
DATA, 3-55 (On back of 

12SK7 sheet)
DATA, 12-47
DATA, 12-47 (On 14A4 

sheet)
DATA, 12-47 (On back 

of 14A4 sheet)
DATA, 11-48
DATA, 11-48 (On back 

of 14AF7 sheet)
DATA, 11-48 (On back 

of 14AF7 sheet)
DATA, 11-48 (On back 

of 14AF7 sheet)
DATA, 11-48 
See mgPU/lUCPu 
DATA, 11-48 (On back 

of 14C7 sheet)
DATA, 11-48 (On back 

of 14C7 sheet)
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14EP4/ 
14CP4*.. . C TENT. DATA 1, 2-56

17AVP4-A..
17BP4-A*. .

C DATA, 2-56
C DATA, 2-56

14F7*............

14F8*............

14H7*............

14HP4............

C 
c 
c 
It

11 

1!

c

TENT. DATA 2, 2-56 
OUTLINE CE-8877B 
CURVE 9201-8859
DATA, 11-48 (On back 

of 14C7 sheet)
DATA, 11-48 (On beck 

of 14C7 sheet)
DATA, 11-48 (On back 

of 14C7 sheet)
TENT. DATA 1, 11-54

17BP4-B*. .

17CP4*....

17GP4*....

C TENT. DATA 1, 2-56 
C TENT. DATA 2, 2-56 
C OUTLINE CE-8879B 
C CURVE 9201-8861
C TENT. DATA, 1-51 
C REFERENCE-LINE GAUGE 

CE-7391
C OUTLINE CE-7535B 
C CURVE 9201-7 533 
C TENT. DATA 1, 5-51

14J7®............
14N7*............

c 
c 
c
R 
II

TENT. DATA 2, 11-54 
OUTLINE CE-8335R1B 
CURVE 92CM-8392 
DATA, 5-50
DATA, 5-50 (On 14J7

17HP4/ 
17RP4*. ..

C TENT. DATA 2, 5-51
C OUTLINE CE-7601B 
C CURVE 9201-7606

C DATA, 2-56

14Q7*............

14R7*............

15CP22*.. .

II 

It 

c

sheet) 
DATA, 5-50 (On 14J7 

sheet) 
DATA, 5-50 (On 14J7 

sheet) 
TENT. DATA 1, 3-54

17HP4-B. . .

17JP4*....

C TENT. DATA 1, 2-56 
C TENT. DATA 2, 2-56 
C TENT. DATA 3, 2-56 
C OUTLINE CE-8880B 
C CURVE 92CL-8862 
C TENT. DATA, 7-52

16ADP7....

16AP4-A*..

c 
c 
c 
c 
c 
c

TENT. DATA 2, 3-54 
OUTLINE CE-8072R1B 
CURVE 9201-8067 
TENT. DATA, 2-52 
OUTLINE CE-7690 
DATA, 5-50

17LP4/ 
17VP4*...

17LP4-A*..

C CURVE 92CM-7753
C OUTLINE CE-7745R2B
C CURVE 92OI-7652R1

C DATA, 2-56
C TENT. DATA 1, 2-56

16DP4-A*..
16GP4-B*..

c 
c 
c 
c

OUTLINE CE-7449A 
CURVE 9201-7471 
TENT. DATA, 2-52 
DATA 1, 2-56 17QP4*. .. .

C TENT. DATA 2, 2-56
C OUTLINE CE-8881B 
C CURVE 92CL-8864 
C TENT. DATA 1, 7-52

16KP4...........  
16KP4-A... 
16LP4-A*..
16RP4/

16KP4*...

c 
c

c

c

DATA 2, 2-56 
CURVE 9201-8875 
See 16RPU/16KPU 
See 16RPU-A/16SPH-Ä 
TENT. DATA, 2-52

DATA, 2-56

17ÇP4-A*. .

17RP4............
17TP4*....

C TENT. DATA 2, 7-52
C OUTLINE CE-77.34R1B 
C CURVE 9201-7755
C TENT. DATA 1, 2-56
C TENT. DATA 2, 2-56 

See 17HPU/17RPU
C TENT. DATA 1, 10-51

16FP4-A/ 
16KP4-A*.

16TP4*....

16WP4-A*..

c 
c 
c 
c 
c 
c 
c 
c 
c

TENT. DATA 1, 2-56 
TENT. DATA 2, 2-56 
OUTLINE CE-8878B 
CURVE 9201-8857 
TENT. DATA 1, 8-51 
TENT. DATA 2, 8-51 
OUTLINE CE-7632B 
CURVE 9201-7628 
TENT. DATA, 2-52

17VP4............
19AP4-B*..

19BG6-G*. . 
19BG6-GA*. 
19J6*............

C TENT. DATA 2, 10-51 
C OUTLINE CE-7601R1B 
C CURVE 9201-7606

See 17LPU/17VPU 
C TENT. DATA, 9-50 
C OUTLINE CE-7502R1 
C CURVE 9201-7 506 
R TENT. DATA, 9-50 
R TENT. DATA, 2-56 
R TENT. DATA, 11-48

17AVP4.... c 
c 
c 
c 
c

TENT. DATA 1, 11-55 
TENT. DATA 2, 11-55 
TENT. DATA 3, 11-55 
OUTLINE CE-834IB 
CURVE 9201-8746

19TB*............
19X8......

R CURVE 9201-7061
R DATA, 9-52 
" DATA, 9-52 (On 19T8 

sheet)
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20CP4*. . . . c TENT. DATA 1, 5-51
c TENT. DATA 2, 5-51
c OUTLINE CE-7596B
c CURVE 9204-7616

20CP4-A... See 20DPU-A/20CPU-A
20CP4-D. .. See 20DPU-C/20CPU-D
20DP4-A/ 

20CP4-A*. c DATA, 2-56
20DP4-C/ 

20CP4-D*. c TENT. DATA 1, 2-56
c TENT. DATA 2, 2-56
c OUTLINE CE-8882B
c CURVE 9201-8866

20HP4-A/ 
20MP4*... c DATA, 2-56

20HP4-D*.. c TENT. DATA 1, 2-56
c TENT. DATA 2, 2-56
c OUTLINE CE-8883B
c CURVE 92CL-8867

20MP4............ See 20HPH-A/20MPU
21ACP4-A. . c DATA, 2-56
21ALP4-A.. c DATA 1, 11-55

c DATA 2, 11-55
c DATA 3, 11-55
c OUTLINE CE-8342R2B
c CURVE 92CL-8771

21ALP4-B. . c DATA, 2-56
21AMP4-A. . c TENT. DATA 1, 11-55

c TENT. DATA 2, 11-55
c TENT. DATA 3, 11-55

21AP4*.... c TENT. DATA 1, 5-51
c TENT. DATA 2, 5-51
c OUTLINE CE-7649B
c CURVE 92CM-7653

21ATP4.. . . c DATA, 11-55
21AUP4. ... See 21AVPU/21ABP4
21AUP4-A. . See 21AVPU-A/21AUPU-A
21AVP4/ 

21AUP4. . . c TENT. DATA 1, 11-55
c TENT. DATA 2, 11-55
c TENT. DATA 3, 11-55
c OUTLINE CE-8604B
c CURVE 9204-8773

21AVP4-A/ 
21AUP4-A. c DATA, 11-55

21AWP4... . c TENT. DATA 1, 11-55
c TENT. DATA 2, 11-55
c TENT. DATA 3, 11-55

21AXP22... c TENT. DATA 1, 3-55
c TENT. DATA 2, 3-55
c TENT. DATA 3, 3-55
c DRAWING CE-8399R3B
c CURVE 9 204-8566
c CURVE 92CM-8565

Tube 
Type

¿v° Sheet
p & Date

21EP4-A*. . C DATA 1, 11-55
C DATA 2, 11-55
c OUTLINE CE-7903RIB

21EP4-B*. . c DATA, 11-55
21FP4-A*.. c DATA, 2-56
21FP4-C*. . c TENT. DATA 1, 2-56

c TENT. DATA 2, 2-56
c OUTLINE CE-8884B
c CURVE 92CM-8868

2 IMP 4............ c TENT. DATA, 5-52
c CURVE 9201-7713
c OUTLINE Œ-7646R1B
c CURVE 9204-7714

21YP4............ c TENT. DATA 1, 8-54
c TENT. DATA 2, 8-54
c CURVE 9204-8368
c OUTLINE CE-8237B
c CURVE 92CM-8224R1

21YP4-A. .. c DATA, 8-54
21ZP4-A. . . c TENT. DATA 1, 8-54

c TENT. DATA 2, 8-54
c CURVE 9204-8391
c OUTLINE Œ-8132R1B

21ZP4-B. . . c DATA, 8-54
24-A*............ R DATA, 4-39
24CP4-A... c DATA 1, 11-55

c DATA 2, 11-55
c CURVE 92CM-8648
c OUTLINE CE-8233R1B
c CURVE 92CM-8626

24DP4-A.. . c TENT. DATA 1, 11-55
c TENT. DATA 2, 11-55
c TENT. DATA 3, 11-55

24YP4............ c DATA, 11-55
25A6*

25A6-GT®. R 25A6, 25A6-GT/GDATA,

25BQ6-GT*. R
3-43

DATA, 5-52
25BQ6-GTB/

25CU6.... R DATA, 3-55
25CD6-GA.. R DATA, 3-55
25CU6............ See 25BQ6-GTB/25CU6
25L6............... R DATA, 2-50
25L6-GT... R DATA, 5-55
25W4-GT*.. R DATA, 3-51
25Z5*............ R DATA, 9-41
25Z6*

25Z6-GT.. R 25Z6, 25Z6-GT/GDATA,

26A6............... M
3-43

TENT. DATA, 6-46
M CURVE 92CM-6788
M CURVE-92CM-6784

26A7-GT... M DATA 1, 1-55
M DATA 2, 1-55
M CURVE 9204-6510
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26C6............... M TENT. DATA, 6-46 81®................. ” DATA, 2-40 (On 80 
sheet) 1

R DATA, 9-41
” DATA, 9-41 (On back of

26D6...............
M CURVE 92CM-6772 
M TENT. DATA, 6-46 
M CURVE 92CM-6789

82*.................

83....................
27*.................
27MP4*. ...

R DATA, 7-35
C TENT. DATA 1, 8-53 83-y*........

82 sheet) 
" DATA, 9-41 (On beck of

C TENT. DATA 2, 8-53 
C DRAWING CE-7908 84/6Z4*...

82 sheet) 
R DATA, 2-40

C OUTLINE CE-7924B 85®................. R DATA, 6-48
C CURVE 92CM-7901
C CURVE 92CM-7902 105.................

R CURVE 92CM-5197R1
F TENT. DATA, 5-46 (

35A5*............ R DATA, 6-47 VR105........... See 0C3
35B5............... R TENT. DATA, 12-46 

R CURVE 92CM-6312R1
117L7-GT/ 

117M7-GT* R TENT. DATA, 5-41
35C5.............. R DATA, 1-55 117N7-GT*. " DATA, 5-41 (On back of
35L6-GT... R DATA, 6-47

R CURVE 92CM-6309
R CURVE 92CM-6307R1 117P7-GT*.

117 L7 - GT/117M7 - GT 
sheet) 

R TENT. DATA, 12-41
35W4.............. R DATA, 9-50 R CURVE 92C-6340

R CURVE 92CM-6615R1 117Z3............ R DATA, 7-50
35Y4*............ R DATA, 12-47 117Z6-GT*. R 117Z6-GT/G DATA, 8-43
35Z3*............ R DATA, 6-47 VR150............ See 0D3
35Z4-GT*.. " DATA, 6-47 (On back of 172................. F TENT. DATA, 5-46

35Z5-GT...
35Z3 sheet) 

R 35Z5-GT/G DATA, 6-43 203-A®. . ..
F CURVE CE-6698
T DATA, 4-37

41*................. R DATA, 10-51 T CURVE 92S-5463
42*................. R DATA, 4-38 207*..............T DATA 1, 9-48
43*.................. R DATA, 6-37 T DATA 2, 9-48
45*.................. R DATA, 4-38 T TERMINAL-SUPPORT SHELL
47*.................
50A5*............

R DATA, 11-37
R DATA, 12-47

CE-7020 
T CURVE 9201-4551

50B5.............. R TENT. DATA, 1-46 T CURVE 92CM-5551
R CURVE 92CM-6603 211*.............. T DATA 1, 5-50

50C5.............. R DATA, 1-55 T DATA 2, 5-50
50C6-G*... R DATA, 2-50 T CURVE 92CM-4537
50L6-GT.. . R DATA, 9-41 217-C*. .. . T DATA, 6-47

R CURVE 92CM-6314R1 502-A*.... F DATA, 5-55
50X6*............ R DATA, 2-50 F CURVE CE-7074T1
50Y6-GT... " DATA, 2-50 (On beck of F CURVES CE-8610T-7072T1

50Y7-GT*..
50X6 sheet) 

R DATA, 2-50
575-A............
579-B............

T DATA, 11-55
M TENT. DATA, 5-46

53«.................. R DATA, 4-37 See 5728/PG-67
R DATA, 12-41

627................. F TENT. DATA, 5-46
F TENT. DATA, 5-46
F TENT. DATA, 6-48

FG-67............ 629*..............
70L7-GT*.. 672-A...........

71-A*............
R CURVE 92C-6324
R DATA, 7-35 673.................

F CURVES CE-6734T1-6929T
T DATA 1, 11-55

75*................. R DATA, 9-41 T DATA 2, 11-55
VR75..............
76®................

See 0A3
R DATA, 6-48 676.................

T CURVE 92CM-8824 
F TENT. DATA, 5-46

R CURVE 92CM-4175R2 677................. F TENT. DATA, 5-46
77®................. R DATA, 9-41 800*.............. T DATA 1, 12-44

78*.................
R CURVE 92S-5279
R DATA & CURVE 92S-5248,

T DATA 2, 12-44
T CURVES CE-5377R1

80*..................
4-37

R DATA, 2-40
801-A*.. .. T 801-A/801 DATA, 4-40 

T DATA 2, 4-40

2-56
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802.................. T DATA, 2-40
T DATA 2, 2-40
T DATA 3, 2-40
T CURVE 92C-4606
T CURVES 92C-4604 & 4605

815..................

816.................

T DATA 1, 10-43
T DATA 2, 10-43
T OUTLINE CE-6199R4
T CURVE 92CM-6205R1
T DATA, 10-47

803*............... T DATA 1, 8-44
T DATA 2, 8-44
T DATA 3, 8-44 
T CURVE 92C-4749

826................. T DATA 1, 8-47
T DATA 2, 8-47 
T NOTES CE-6131R2B 
T CURVE 92C-6211

804*...............

805.................

806*...............

807.................

808..................

809.................

T DATA, 2- 40
T DATA 2, 2-40
T DATA 3, 2-40 
T CURVE 92C-4562R1 
T TENT. DATA, 3-36 
T DATA 2, 4-37
T DATA 1, 12-43
T DATA 2, 12-43 
T CURVE 92C-4692 
T DATA 1, 11-54 
T DATA 2, 11-54 
T DATA 3, 11-54 
T DATA 4, 11-54 
T OUTLINE CE-4674R4 
T CURVES CE-6247T2- 

6244T2
T CURVES CE-6246T2- 

4689T3
T DATA, 4-47
T OUTLINE CE-4677R3
T CURVE 9201-4678
T DATA 1, 12-46
T DATA 2, 12-46 
T CURVE 92CM-4836

827-R............

828..................

829-B............

830-B*....

832-A............

833-A............

T DATA 1, 8-44 
T DATA 2, 8-44 
T CURVE 92CM-6167 
T DATA 1, 9-48 
T DATA 2, 9-48 
T DATA 3, 9-48 
T CURVE 92CM-6080 
T CURVE 92CM-6082 
T DATA 1, 11-52 
T DATA 2, 11-52 
T DATA 3, 11-52 
T CIRCUIT CE-6520R1 
T NOTES CE-6397R4B 
T CURVE 92CM-6114R3 
T TENT. DATA, 3-36 
T TENT. DATA 2, 3-36 
T DATA 1, 3-51 
T DATA 2, 3-51
T OUTLINE CE-6374R3A 
T CURVE CE-49 IOTI
T DATA 1, 3-48 
T DATA 2, 3-48 
T DATA 3, 3-48 
T CURVE 92CM-6196

810.................. T DATA 1, 12-46 
T DATA 2, 12-46 
T CURVE 92C-4981

834.................

835*...............

T DATA, 12-42 
T CURVE 92C-4544
T DATA, 12-42

811-A............

812-A............

813.................

814..................

T DATA 1, 5-49
T DATA 2, 5-49
T OUTLINE CE-6905
T CURVE 92CM-7138
T TENT. DATA 1, 6-48
T TENT. DATA 2, 3-51
T OUTLINE CE-6905
T CURVE 92CM-6938
T DATA 1, 9-55
T DATA 2, 9-55
T DATA 3, 9-55
T DATA 4, 9-55
T CURVE 92CM-4967R2
T CURVE 9201-6926
T CURVES CE-4969T1- 

4970T1
T DATA 1, 11-48
T DATA 2, 11-48 
T CURVE 92C-4845

836..................

837.................

838*...............

841*...............

842*..............
843®..............
845.................
846®...............

" DATA, 12-42 (On 835 
sheet)

T DATA, 4-39 
T DATA 2, 4-39 
T DATA 3, 4-39 
T CURVE 92C-4586 
T CURVE 92C-4589 
T DATA, 6-37 
T CURVE 92C-4404 
T DATA, 4-37 
T DATA 2, 1-43 
T DATA, 3-34 
T DATA, 7-38 
T DATA. 4-40 
T DATA, 7-35 ( 1-36) 
T DATA 2, 3-33 (1-36) 
T CURVE 92C-4504 
T CURVE 92S-5554
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849e.............. T DATA, 9-35 (7-38) 892................. T DATA 1, 2-50
T DATA 2, 9-35 (7-38) T DATA 2, 2-50 .
T CURVE 92C-4457 T CURVE 92CM-6136R1 ’

851*.............. T DATA, 9-35 (4-37) T CURVE 92CM-4644R3
T DATA 2, 9-35 (1-36) 892-R............ T DATA 1, 2-50
T CURVE 92C-4455 T DATA 2, 2-50

8 57-B............ T DATA 1, 7-55 893-A*.... T DATA 1, 3-45
T DATA 2, 7-55 T DATA 2, 7-45
T TERMINAL-SUPPORT SHELL T CIRCUITS 92CM-6025R1

CE-4653R2 893A-R*... T DATA 1, 3-45
860*............... T DATA, 7-38 (11-50) T DATA 2, 3-45 J

CURVE 92CM-6022R2T OUTLINE CE-4318R4 T
T CURVE 92S-5501 T CURVE 92CM-6186R1

861*............... T DATA, 7-38 T CURVE 92CM-6187R1
T DATA 2, 4-33 (9-36) 898-A*.... T DATA 1, 11-45
T CURVE 92C-5550 T DATA 2, 3-45

862-A*.... T DATA 1, 3-45 T CIRCUITS 92OI-4388R3
T DATA 2, 3-45 T CURVE 92CM-4390R3
T CURVE 92CM-4461R1 T CURVE 92CM-4384R2

864e.............. M DATA, 3-36 902-A*.... C DATA 1, 7-45
865*.............. T DATA, 9-36 C DATA 2, 7-45

T DATA 2, 6-36 C CURVE 92CM-4895R1
T CURVE 92C-4412 908-A*.... C DATA 1, 6-46

8S6-A............ T 866-A/866 DATA, 6-44 C DATA 2, 6-46
868................. P DATA, 8-47 C CURVE 92CM-5415R5
869-B............ T DATA 1, 11-52 912*.............. C DATA, 6-47

T DATA 2, 11-52 C OUTLINE CE-4619R3
T CURVE 92CM-7634 914-A*.... C DATA 1, 5-50

872-A............ T 872-A/872 TENT. DATA, C DATA 2, 5-50
8-42 C OUTLINE CE-4718R3

T TENT. DATA 2, 8-42 917................. P DATA, 8-47
874*.............. M DATA, 8-44 P CURVE 92OH-4360R1
878*.............. M DATA, 1-36 918................. P DATA, 8-47
880................. T DATA 1, 5-50 P CURVE 92OI-4351R2

T DATA 2, 5-50 919................. P DATA, 8-47
T OUTLINE CE-6181R1 920................. P DATA, 8-47
T .CURVE 92CM-6178R1 P CURVE 92CM-4618R3

884, 885* F DATA 1, 12-44 921................. P DATA, 6-48
F DATA 2, 12-44 922................. P DATA, 8-47

889-A............ T DATA 1, 6-46 923*.............. P DATA, 8-47
T DATA 2, 6-46 924*.............. P DATA, 6-46
T CURVE 92C-6086 925................. P DATA, 8-47
T CURVE 92C-6063 P CURVE 92CM-6208R1
T CURVE 92C-6088 926................. P DATA, 6-48

889R-A.... T DATA 1, 6-46 927................. P DATA, 9-50
T DATA 2, 6-46 P CURVE 92CM-6258R2

891................. T 
T

DATA 1, 2-50
DATA 2, 2-50

928................. P 
P

DATA, 8-47
CURVE 92CM-6117

T OUTLINE CE-4627R4 929................. P DATA, 8-47
T CURVE 92CM-4551 930................. P DATA, 8-47
T CURVE 92OI-4643R3 P CURVE 92QI-4806R1 1

891-R............ T DATA 1, 2-50 931-A............ P DATA 1, 9-55
T DATA 2, 2-50 P DATA 2, 9-55

P CURVE 92CL-6459R3
P CURVE 92OI-7663R1
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934.................. p DATA, 9-50
DATA, 7-50
CURVE 92CM-6478R1
DATA, 6-44

1854............... See 6U7U/185U
TENT. DATA, 6-47 
OUTLINE & CURVE

CE-6841-6850T

»935.................

954..................

P 
P 
M

1945............... M 
M

M CURVE 92C-4378 1946............... M TENT. DATA, 6-47
955.................. M 

M
DATA, 6-44 
CURVE 92C-5561R1

1947............... M 
M

TENT. DATA, 6-47 
CURVE 92CM-6849

956................. M 
M

DATA, 6-44 
CURVE 92C-4672R1

1949............... M 
M

DATA, 3-54
CURVE 9201-68 51

9 57................. M DATA, 6-44
DATA, 6-44
CURVE 92CM-6334R1

1950............... M DATA, 3-54
DATA, 6-48 
CURVE CE-6540T1

b58-A............ M 
M

2050............... F 
F

959.................. M DATA, 6-44 F CURVE 92CM-6274R1
99 1.................. M DATA, 12-39

DATA, 1-43
5527............... c TENT. DATA, 4-47 

OUTLINE CE-68031609............... M C
M CURVE 92C-6355 5550............... F TENT. DATA, 5-46

1611*............ IÎ DATA, 1-43 (On back of 
1609 curve 92C-6355) 5551...............

F 
F

CURVES CE-6716-6715 
TENT. DATA, 5-46

1612............... M DATA, 1-43 F OUTLINE CE-6712
1613.............. T DATA, 12-43 

DATA 1, 12-46
5552............... F DATA, 3-51 

OUTLINE CE-6711R11614.............. T F
T DATA 2, 12-46 5553*............ F TENT. DATA, 5-46

1616............... T DATA, 5-42
DATA, 8-43 
DATA 2, 8-43

5554............... F TENT. DATA, 5-46 
OUTLINE CE-6727
CURVES CE-6710-6746

1619*............ T 
T

F 
F

T 
T

CURVE 92C-4931
CURVE 92C-4924

5555.............. F 
F

TENT. DATA, 5-46 
OUTLINE CE-6726

1620...............

1621...............

it

M

DATA, 1-43 (On back of 
1612 sheet)

DATA, 1-43

5556............... T 
T

TENT. DATA, 5-46 
OUTLINE & CURVE

CE-6717-6718
1622............... M DATA, 8-43

DATA, 4-40
DATA 2, 4-40

5557............... F TENT. DATA, 5-46
DATA, 4-53 
CURVE 9201-7856

1623*............ T 
T

5558............... T 
T

1624*............ T 
T

DATA, 1-43 
DATA 2, 1-43

5559............... F 
F

DATA, 3-51
CURVES CE-6704T1-7562T

1625............... T DATA, 12-44
TENT. DATA, 3-41

5560.............. F DATA, 3-51
CURVES CE-6705T1-7568T1626*............ T F

1629.............. M DATA, 6-44 5561............... T TENT. DATA, 5-46
TENT. DATA, 6-47 
CURVE CE-6842T1
CURVE 92CM-7197

1631*............ M DATA, 11-45 
DATA, 11-45 (On 1631 

sheet)

5563*............ F
1632*............ it F 

F
,1633*............ it DATA, 11-45 (On 1631 

sheet) 5563-A....
F 
F

CURVE 9201-7267
DATA 1, 1-55

1634*............ 11 DATA, 11-45 (On back 
of 1631 sheet)

F 
F

DATA 2, 1-55
DATA 3, 1-55

1635*............

1640...............
1642..............

M 
M

DATA, 4-47 
CURVE 92C-6358 
See 6U05/16U0 See 2C21/16U2

F 
F 
F 
F

DATA 4, 1-55 
CURVE 9201-8302 
CURVES CE-8300T-8316T 
CURVE 9201-8303

16 54e............ M DATA, 3-48
DATA, 5-51

5581............... P TENT. DATA, 4-47 
CURVE 9201-6822•18 50-A. . . . C P

C 
c

OUTLINE CE-4891R3A 
CURVE 92CM-6404R1

5582............... P 
P

DATA, 6-48 
CURVE 92CM-6823

1852.............. See 6AC7
See 6AB7

5583.............. P DATA, 5-51
TENT. DATA, 4-471853............... 5584............... P
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5588*............

5592*............

T TENT. DATA 1, 4-47 
T TENT. DATA 2, 3-51 
T OUTLINE NOTES & MOUNT­

ING ARRANGEMENT
CE-6835R1B-6833R1

T CURVE 9201-6826
T CURVE 92CM-6837
T TENT. DATA, 4-47
T OUTLINE CE-6827 
T CURVE 92CM-6838 
T CURVE 92CM-6843

5718..............

57 19..............

5726...............

5728/

M TENT. DATA 1, 4-53 
M TENT. DATA 2, 4-53 
M TENT. DATA 3, 4-53 
M CURVE 92CM-7850
M TENT. DATA 1, 6-53 
M TENT. DATA 2, 6-53 
M TENT. DATA 3, 6-53 
M CURVE 9201-7926
M TENT. DATA 1, 9-52 
M TENT. DATA 2, 9-52

5604-A....

5618..............

5651...............
5652..............

T TENT. DATA 1, 9-55 
T TENT. DATA 2, 9-55 
T OUTLINE CE-8568A 
T CURVE 9201-8554 
T CURVE 9201-8567 
T CURVE 9201-8561 
T TENT. DATA 1, 10-47 
T TENT. DATA 2, 10-47 
T CURVE 9201-6881 
M TENT. DATA, 3-48 
P TENT. DATA, 10-47 
P CURVE 9201-6895

FG-67*...

5734..............

5751..............

5762/
7C24...........

F TENT. DATA, 3-54 
F OUTLINE & CURVE

CE-6701R3-7965T 
F CURVES CE-8107T-8102T 
M TENT. DATA, 11-48 
M OUTLINE CE-7036 
M CURVE 9201-7059 
M TENT. DATA 1, 10-53 
M TENT. DATA 2, 10-53 
M CURVE 9201-7947

T DATA 1, 8-53
5653...............
5654...............
5671..............

5675......

P TENT. DATA, 9-47 
M TENT. DATA, 1-53 
T DATA 1, 9-49 
T DATA 2, 1-54
T OUTLINE CE-6897R1
T CURVE 92CM-6899 
M TENT. DATA, 2-50 
M OUTLINE CE-7340R1

5763..............

T DATA 2, 8-53
T DATA 3, 8-53
T DATA 4, 8-53
T CURVE 92CM-7084R1
T CURVE 9204-7082
T DATA 1, 5-54
T DATA 2, 5-54 
T CURVE 9204-7160

5690..............

5691..............

5692...............

5693...............

5696..............

5713...............

M TENT. DATA 1, 4-53 
M TENT. DATA 2, 4-53 
M CURVE 92CM-7797 
M CURVE 9201-7895 
M CURVE 9201-7795 
M CURVE 9201-7796 
M TENT. DATA, 3-48 
M OUTLINE, 3-48 
M CURVE 9201-6913 
M TENT. DATA, 3-48 
M CURVE 92CM-6257 
M TENT. DATA, 3-48 
M OUTLINE, 3-48 
M CURVE 92CM-6920R1 
M CURVE 92CM-6443R1 
M CURVE 92CM-4937R1 
F TENT. DATA, 2-49 
F CURVE 9204-7044 
F CURVES CE-7047T-7052T 
T TENT. DATA, 9-48 
T OUTLINE CE-6939 
T CURVE 9201-6942

5770..............

5771..............

5786..............

5794..............

5814*............

5819..............

5820..............

T TENT. DATA 1, 9-49 
T TENT. DATA 2, 2-49 
T OUTLINE CE-7070
T TENT. DATA 1, 2-49
T TENT. DATA 2, 5-49
T OUTLINE CE-7088 
T CURVE 9201-7098
T DATA 1, 5-54
T TENT. DATA 2, 2-49
T TENT. DATA 3, 2-49 
T MOUNTING CE-7117 
T CURVE 92CM-6593R1 
M DATA 1, 11-54 
M OUTLINE CE-7140R3
M TENT. DATA 1, 6-53 
M TENT. DATA 2, 6-53 
M CURVE 92CM-7939
P DATA 1, 5-54
P DATA 2, 5-54 
P CURVE 92CL-7258R3 
C DATA 1, 1-55
C DATA 2, 1-55
C OUTLINE CE-8293R1 
C CURVE 9201-8439
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58 2 2............... F TENT. DATA, 2-52 6080............... M DATA 1, 8-53
5823............... M TENT. DATA 1, 9-49 M DATA 2, 8-53

M TENT. DATA 2, 9-49 6082............... M DATA 1, 8-53
M CURVE 9204-7282 M DATA 2, 8-53

5825............... M TENT. DATA, 9-49 6101............... M TENT. DATA 1, 10-53
M OUTLINE CE-7176 M TENT. DATA 2, 10-53

5831*............T TENT. DATA 1, 5-50 M TENT. DATA 3, 10-53
T TENT. DATA 2, 5-50 M CURVE 9204-8033
T OUTLINE CE-7432A 6130/3C45. F TENT. DATA 1, 6-54
T DRAWING CE-7443 F TENT. DATA 2, 6-54

5840............... M TENT. DATA 1, 6-53 6146............... T DATA 1, 1-54
M TENT. DATA 2, 6-53 T DATA 2, 1-54
M TENT. DATA 3, 6-53 T DATA 3, 1-54
M CURVE 9201-7892 T DATA 4, 1-54

5876............... M TENT. DATA 1, 7-50 T CURVE 92CM-8145
M TENT. DATA 2, 7-50 T CURVE 92CM-7707R1

5879............... M DATA, 1-53 T CURVE 9204-7711R1
M CURVE 9201-7439 T CURVE 9201-7712
M CURVES 9201-7440 6159............... T TENT. DATA, 5-52

5890.............. M TENT. DATA, 5-50 6161............... T TENT. DATA 1, 7-52
M OUTLINE CE-7431 T TENT. DATA 2, 7-52

5893............... M TENT. DATA 1, 2-52 T TENT. DATA 3, 7-52
M TENT. DATA 2, 2-52 T TENT. DATA 4, 7-52
M TENT. DATA 3, 2-52 T OUTLINE NOTES & GAUGES
M CURVE 92CM-7609R1 CE-7704B-7705
M CURVE 9204-7483 T CURVE 9204-7771

5894............... T TENT. DATA 1, 3-55 6166............... T TENT. DATA 1, 7-52
T TENT. DATA 2, 3-55 T TENT. DATA 2, 7-52
T TENT. DATA 3, 3-55 T TENT. DATA 3, 7-52
T OUTLINE CE-8472A T OUTLINE CE-7716
T RATING CHART I T CURVE 9204-7728

9204-3475 T CURVES CE-7744T-7743T
T RATING CHART III T CURVE 92CM-7738 

CURVES CE-7740T-7739T9204-8477 T
T CURVES 9204-8482 T CURVE 9204-7730
T CURVE«5 9201-8483 T CURVES CE-7746T-7752T

5915............... M TENT. DATA 1, 9-50 T CURVE 9204-7751
M TENT. DATA 2, 9-50 6173............... M TENT. DATA, 7-52
M CURVE 9 201-7499 M OUTLINE CE-7696

5946............... T TENT. DATA 1, 3-51 M CURVE 9204-7727
T TENT. DATA 2, 3-51 6181............... T DATA 1, 5-54

5963............... M DATA, 9-55 T TENT. DATA 2, 7-52
M CURVE 9204-7493 T TENT. DATA 3, 7-52

5964............... M TENT. DATA, 9-50 T OUTLINE CE-7754R2
M CURVE 9 201-7495 T CURVE 9204-7767

5965............... M TENT. DATA 1, 6-54 T CURVES CE-7768T-7769T
M TENT. DATA 2, 6-54 6197............... M TENT. DATA, 3-54
M CURVE 9201-8262 M CURVE 9201-8150

6012............... F TENT. DATA, 7-52 M CURVE 9201-8149
F OUTLINE CE-7635 6198............... C TENT. DATA, 9-52
F CURVE 9204-7747 C OUTLINE CE-7772

6026...............M TENT. DATA, 8-51 C CURVE 92O4-7783R1
M CURVE 9204-7640 c CURVES CE-7820T-7819TV

607 3............... M TENT. DATA, 5-52
6074............... M TENT. DATA, 5-52
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6199..............

6211..............

6217...............

P TENT. DATA 1, 11-52 
P TENT. DATA 2, 11-52 
P CURVE 92O4-7255R3
P CURVE 9204-7814
M TENT. DATA, 1-53
M CURVE 9204-7822
M CURVE 92O4-7824R1
P TENT. DATA 1, 11-52
P TENT. DATA 2, 11-52

6448.............. T TENT. DATA 1, 5-54
T TENT. DATA 2, 5-54 (
T TENT. DATA 3, 5-54
T OUTLINE CE-8256A
T OUTLINE CE-8256C
T GAUGE CE-8254 
T CURVE 9204-8252 
T CURVE 9204-8247
T CURVE 9204-8245

6263............... M TENT. DATA 1, 3-54 
M TENT. DATA 2, 3-54 
M NOTES CE-7999B 
M CURVE 9204-8103

6472.............. P TENT. DATA, 5-55
P CIRCUIT CE-8526 ]
P CURVE 92O4-8029R1
P CURVE 9201-8536

6264..............

6293...............

6323*............

M TENT. DATA 1, 3-54
M TENT. DATA 2, 3-54 
M CURVE 9204-8105 
T TENT. DATA 1, 10-53 
T TENT. DATA 2, 10-53 
T RATING CHART I 

9204-8012
T CURVES CE-8017T-8016T 
P DATA, 9-55

6474/1854.

6521..............

C TENT. DATA 1, 6-54
C TENT. DATA 2, 6-54
C CURVE 92O4-8274R1
C CURVE 9204-8271
M TENT. DATA 1, 5-55
M TENT. DATA 2, 5-55
M DRAWING CE-8538-8537B
M CURVE 9204-8527
M CURVE 9201-8533

6326..............

6328...............

6342...............

6372...............

C TENT. DATA 1, 3-54
C TENT. DATA 2, 3-54 
C CURVE 9204-8119
P TENT. DATA, 3-54
P CIRCUIT CE-8127
P CURVE 9201-8029
P CURVE 92O4-7667R1
P DATA 1, 9-55
P DATA 2, 9-55
P CURVE 9201-8125R1
P CURVE 92CL-8123
P DATA 1, 9-55
P DATA 2, 9-55
P CURVE 9201-8258
P CURVE 9204-8304

6524...............

6570..............

6571..............

T TENT. DATA 1, 8-54
T TENT. DATA 2, 8-54
T TENT. DATA 3, 8-54
T TENT. DATA 4, 8-54 
T RATING CHART II 

9204-8348
T OUTLINE CE-8345A
T CURVE 9204-8350
T CURVE 9204-8346 .
T CURVE 9204-8351
P TENT. DATA, 3-55 
P CURVE 9204-8491 1
C TENT. DATA 1, 5-55
C TENT. DATA 2, 5-55
C OUTLINE CE-8511

6383.............. T TENT. DATA 1, 8-54
T TÎNT. DATA 2, 8-54
T TENT. DATA 3, 8-54 
T RATING CHART 9204-8321 
T NOTES & MOUNTING AR­

RANGEMENT CE- 8318 B- 
8320

T CURVE 92CL-7771R1

6655..............

6694..............

P TENT. DATA 1, 7-55
P TENT. DATA 2, 7-55
P CURVE 9204-8603
P CURVE 9204-8636
S TENT. DATA, 7-55 ,
S OUTLINE CE-8579
S CURVE 9204-8584
S CURVE 9 2 04-8593

6405/1640.

6417..............

P TENT. DATA, 6-54 
P OUTLINE CE-8229
T DATA, 5-54

8000..............

8001..............
800 3*............

8005..............

T DATA 1, 12-46
T DATA 2, 12-46
T CURVE 9204-6212

See UB27/8001
T TENT. DATA, 7-41
T TENT. DATA 2, 7-41 1
T DATA 1, 6-48
T DATA 2, 5-49
T OUTLINE CE-6283R2
T CURVE 92C-6279
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Tube 
Type

Sheet
& Date

8008............... T TENT. DATA, 8-42
8012-A*... T DATA 1, 11-45

T DATA 2, 11-45 
T CURVE 92CM-6346

80 13-A. . . .
8016...............

M DATA, 9-55
See 1B3-GT

80 20............... M TENT. DATA, 5-46
8025-A. .. . T DATA 1, 11-45

T DATA 2, 11-45

Tube ¿*° Sheet
Type & Date

9001...............

9002...............
9003...............

9004*...........

900 5...............

9006...............

M 
M 
M 
M 
M 
M 
M 
M 
M 
M

DATA, 10-43 
CURVE 92C-6291 
DATA, 10-43
DATA, 10-43 
CURVE 92C-6289 
TENT. DATA, 12-42 
CURVE 92C-6383 
TENT. DATA, 12-42 
CURVE 92C-6384 
DATA, 10-43

2-56 TUBE DIVISION INDEX 0F TUBE 10
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GENERAL SECTION:

Supplementary Table of Contents, 10-56
Supplementary Index of Tube Types 1, 10-56
Supplementary Index of Tube Types 2, 10-56 
Information on Prices, 4-56
Types Not Recommended, 4-56
Interchangeability 1, 4-56
Interchangeability 2, 4-56 
Interchangeability 3, 4-56 
Interchangeability 4, 4-56 
Conversion Factors, 4-56 
Bases: 4-Pin Types, Bases 2, 8-56 

7-Pin Types, Bases 10, 6-56 
8-Pin Types, Bases 11A, 10-56 
8-Pin Types, Bases 12, 10-56 
8-Pin Types, Bases 14, 10-56 
8-Pin Types, Bases 14A, 10-56 
Il-Pin Types, Bases 19A, 6-56 
12-Pin Types, Bases 20A, 10-56 
20-Pin Types, Bases 23, 4-56 
29-Pin Types, Bases 24, 4-56 
35-Pin Types, Bases 25, 10-56

CATHODE-RAY TUBE SECTION:

Cathode-Ray Tube Classification Chart 1, 4-56
Cathode-Ray Tube Classification Cha rt 2, 4-56
Cathode-Ray Tube Classification Chart 3, 4-56
Spectra1-Energy Emission Characteristic of Phosphor P4--Sul- 

fide Type, 92CM-7316
Persistence Characteristic of Phosphor P4--Sulfide Type, 6-56 

(On back of curve 92CM-7316)
Spectral-Energy Emission Characteristic of Phosphor P7, 

92CM-7336
Persistence Characteristic of Phosphor P7, 92CM-7015R4 (On 

back of curve 92CM-7336)
Buildup Characteristics of Phosphor P7, 92CM-7019R3
Buildup Characteristics of Phosphor P7, 92CM-6805R5 (On back 

of curve 92CM-7019R3)
Persistence Characteristics of Phosphor P7, 92CL-6804R5 
Spectral-Energy Emission Characteristic of Phosphor P15, 

92CM-6915
Persistence Characteristic of Phosphor P15, 92CM-8540R1 (On 

back of curve 92CM-6915)

SUPPLEMENTARY
CONTENTS
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ADDITIONS A REVISIONS (Cont’d)

PHOTOTUBE SECTION:

Phototube Classification Chart, 4-56
Definitions of Phototube Terms, 4-56 (On back of sheet Photo­

tube Classification Chart) 
Spectral Sensitivity Characteristic of Phototube having S-5

Response, 92CM-6814R1
Spectral Sensitivity Characteristic of Phototube having S-8 

Response, 92CM-6592R2 (On back of curve 92CM-6814R1)
Tentative Spectral Sensitivity Characteristic of Phototube 

having S-13 Response, 92CM-9037
SEMICONDUCTOR DEVICE SECTION:

Tentative Definitions of Semiconductor Device Terms, 6-56 
Outlines--Semiconductor Devices: Flexible Lead Type, 

Outlines 1, 6-56
Linotetrar--Linotetrar 3- 
Pin Base Types, Outlines 

2, 6-56
Bases: Semiconductor Devices, Bases 1, 4-56

DELETIONS

SEMICONDUCTOR DEVICE SECTION:

Transistors 1, 6-53
Transistors 2, 6-53
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ADDITIONS & REVISIONS

Tube Sheet
Type & Date

0A3................. M 
M 
M 
n

R 
C 
C 
C 
C 
R 
M 
M

S 
S 
S 
S 
S

S 
S 
S

S 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
F 
F

DATA, 4-56
CIRCUITS CE-8963 
DATA, 4-56 
DATA, 4-56 (On back 

of OC3 sheet)
TENT. DATA, 4-56 
TENT. DATA 1, 6-56 
TENT. DATA 2, 6-56 
CURVE 92CM-8938 
CURVE 92CM-8975 
DATA, 6-56 
DATA, 4-56 
OUTLINE & NOTES

CE-8654B
TENT. DATA 1, 6-56 
TENT. DATA 2, 6-56 
CURVE 92CM-8592R1 
CURVE 92CM-8591R1 
CURVE 92CM-8583R1 
TENT. DATA 1, 6-56 
TENT. DATA 2, 6-56 
TENT. DATA 3, 6-56 
TRANSISTOR DISSIPATION

RATING CHART, 92CM- 
8530R1

CURVE 92CM-8512R1 
CURVE 92CM-8534R1 
CURVE 92CM-8517R2 
CURVE 92CM-8544R2 
TENT. DATA 1, 6-56 
TENT. DATA 2, 6-56 
CURVE 92CM-8572R1 
CURVE 92CM-8581R1 
CURVE 92CM-8576R1
CURVE 92CM-8573R1 
TENT. DATA, 6-56 
CURVE 92CM-8599R2 
CURVE 92OM-8598R2 
TENT. DATA, 6-56 
CIRCUIT CE-8851R1 
TENT. DATA, 6-56 
CIRCUIT CE-8850R1 
TENT. DATA, 6-56 
CURVE 92CM-8914R1 
DATA, 8-56 
DATA, 8-56 
DATA, 10-56 
DATA, 10-56 
DATA, 10-56 
DATA, 4-56
CURVE CE-6703T2

0C3..................
0D3.................

IAX2*............
1EP1...............

2BN4..............
2J41...............

2N77...............

2N104............

2N10 5............

2N109............

2N139............

2N140............

2N175............

2N215............
2N217............
2N218............
2N2 19............
2N220............
3C23...............

Tube 
Type

Sheet
? & Date

3CS6........... R DATA, 4-56
3DT6............ 1! DATA, 4-56 (On 3CS6 

sheet)
3KP1............ c DATA 1, 4-56

c DATA 2, 4-56
c CURVE 92CM-7191R2
c CURVE 92CM-6658R2

3KP4............ c DATA, 4-56
3KP7............ DATA, 4-56 (On 3KP4 

sheet)
3KP11....

4- 25OA/

DATA, 4-56 (On 3KP4 
sheet)

5D22.... T DATA 1, 8-56
T DATA 2, 8-56
T DATA 3, 8-56
T CURVE 92CM-7078

5AZP4.... C TENT. DATA 1, 4-56
C TENT. DATA 2, 4-56
C NOTES CE-8556B

5CG8............ R DATA, 6-56
5FP15-A.. C TENT. DATA, 10-56

c OUTLINE CE-9001R1
5T8............... R DATA, 4-56
6AU8............ R TENT. DATA 1, 4-56

R TENT. DATA 2, 4-56
R CURVE 92CM-8801R1
R CURVE 92CM-8803

6AV5-GA*. R TENT. DATA, 4-56
6BH8............ R TENT. DATA 1, 4-56

R TENT. DATA 2, 4-56
R CURVE 92CM-8798R1
R CURVE 92CM-8800

6BN4............ R TENT. DATA, 6-56
R CURVE 92CM-8933R1

6BX7-GT.. R TENT. DATA, 6-56
6CB5-A... R TENT. DATA, 8-56 

OUTLINE CE-8988R1R
R CURVE 92CM-8437R1

6CD6-GA. . R TENT. DATA, 10-56
R OUTLINE CE-9012
R CURVE 92CM-9016

6CG8............ R TENT. DATA 1, 6-56
R TENT. DATA 2, 6-56
R CURVE 92CM-7532
R CURVE 92CM-7547R1

6CH8............ R TENT. DATA 1, 6-56
R TENT. DATA 2, 6-56
R CURVE 92CM-8207
R CURVE 92CM-8208R1

TUBE DIVISION 
»A0IO CORPORATION OF AMERICA. HARRISON. NEW JERSEY

SUPPLEMENTARY
INDEX 1
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ADDITIONS A REVISIONS (Cont’d)

Tube Sheet
TyPe c# & Date

Tube Sheet
Type & Date

6CS6..............R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
C 
C 
C 
C 
C

C

C 
R 
R 
R 
C 
R 
C 
C 
C 
C 
C

C 
C

C 
C 
C 
C 
C

C

DATA, 8-56 
CURVE 92CM-8922 
TENT. DATA, 4-56 
CURVE 92CM-8908R1 
TENT. DATA, 6-56 
OUTLINE CE-8937R1 
CURVE 9201-8953 
TENT. DATA, 4-56 
CURVE 92CM-8827 
CURVE 92CM-9828 
CURVE 92CM-8826 
DATA 1, 6-56 
DATA 2, 6-56 
TENT. DATA, 4-56 
DATA, 4-56
TENT. DATA 1, 10-56 
TENT. DATA 2, 10-56 
TENT. DATA 3, 10-56 
OUTLINE CE-8876B 
CUTOFF DESIGN CHARTS

CE-9110T-8886T1 
CONTOUR DRAWING

CE-8896B 
CURVES CE-9116T-8888T 
TENT. DATA, 6-56 
CURVE 92CM-9006 
DATA, 4-56 
DATA, 10-56 
DATA, 6-56 
TENT. DATA 1, 6-56 
TENT. DATA 2, 6-56 
TENT. DATA 3, 6-56 
OUTLINE CE-8942B 
CUTOFF DESIGN CHART, 

92CS-8972 
CURVE 92CM-8995 
DATA, 6-56 
See 17AVPU / 17ATPU See 17AVPU-A/17ATPU-A
TENT. DATA 1, 10-56 
TENT. DATA 2, 10-56 
TENT. DATA 3, 10-56 
OUTLINE CE-834IRIB 
CURVE 92CM-8746R1

DATA, 10-56

21AXP22-A.

632-B...........

C 
C 
C 
C

C 
C 
C 
F 
F 
T 
T 
T 
T 
T 
T 
P 
P 
P 
P 
T 
T 
M 
P 
P 
P 
P 
F 
F 
F 
P 
P 
P 
P 
M 
M 
M 
M 
M 
M 
M 
M 
C 
C 
C 
C 
C 
C 
C 
C 
C

TENT. DATA 1, 8-56 
TENT. DATA 2, 8-56 
TENT. DATA 3, 8-56 
CUTOFF DESIGN CHART, 

92CM-8565R1
OUTLINE CE-8399R4B 
GAUGE CE-8844B 
CURVE 92CM-8426R3 
TENT. DATA, 8-56 
CURVES CE-9008T-9007T 
DATA 1, 10-56 
DATA 2, 10-56 
DATA 3, 10-56 
DATA 4, 10-56 
OUTLINE CE-4786R5 
CURVE 92CM-6197 
DATA, 10-56 
CURVE 92CM-4360R2 
DATA, 10-56 
DATA, 10-56 
DATA 1, 10-56 
DATA 2, 10-56 
DATA, 4-56 
DATA 1, 8-56 
DATA 2, 8-56 
CURVE 92CM-8823 
CURVE 92CL-7258R4 
DATA 1, 4-56 
DATA 2, 4-56 
CURVE 92CM-7747 
DATA 1, 8-56 
DATA 2, 8-56 
CURVE 92CM-7255R4 
CURVE 92CL-7812R1 
TENT. DATA 1, 10-56 
TENT. DATA 2, 10-56 
TENT.-DATA 3, 10-56 
TENT. DATA 4, 10-56 
CURVE 92CM-9021 
CURVE 92CM-9022 
DATA 1, 4-56 
DATA 2, 4-56 
TENT. DATA 1, 10-56 
TENT. DATA 2, 10-56 
CURVE 92CM-7783R1 
CURVE 92CM-8110 
TENT. DATA 1, 8-56 
TENT. DATA 2, 8-56 
OUTLINE CE-8891A 
CURVE 92CM-8948 
CURVE 92CL-8961

6CU5..............

6DQ6-A. . . .

6DT6..............

6K6-GT....

6T4*..............

633-A............

917.................

6T8.................
8DP4..............

12CR6...........

919.................
922.................
5556...............

5794..............
5819..............

6012...............
12CU5............

12DP7-A...
12DQ7-A. . .

14RP4...........
6199..............

14RP4-A... 
17ATP4. .. . 
17ATP4-A. . 
17AVP4/
17ATP4...

17AVP4-A/ 
17ATP4-A.

6201..............

6211..............

6326-A....

6499...............

SUPPLEMENTARY
INDEX 1
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ADDITIONS & REVISIONS (Cont’d)

Tube ¿v3 Sheet
Type & Date

Tube Sheet
Type & Date

6524...............

6562...............

6655...............

6694-A....

6806..............

T 
T 
T 
M 
M 
P 
P
S 
S

s 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T

DATA 1, 6-56 
DATA 4, 6-56 
OUTLINE CE-8345R2A 
TENT. DATA, 4-56 
OUTLINE CE-8747 
DATA 1, 10-56 
DATA 2, 10-56 
TENT. DATA, 4-56 
CURVES 92CM-8583V1 & 

92CM-8872V 
CURVE 92CM-8873 
TENT. DATA 1, 8-56 
TENT. DATA 2, 8-56 
TENT. DATA 3, 8-56 
CIRCUITS CE-8912 
OUTLINE CE-8840B 
NOTES CE-8840D 
GAUGE CE-8253R1 
CURVE 92CL-8901 
CURVE 92CM-8899 
CURVE 92CM-8909

68 10..............

6850...............
6861..............

6866..............

6883...............
6893...............
6903..............

8008..............

P 
P 
P 
P 
T 
M 
M 
M 
C 
C 
c 
c 
c 
c 
T 
T 
P 
P 
P 
P 
T

TENT. DATA 1, 4-56 
TENT. DATA 2, 4-56 
OUTLINE CE-8802 
CURVE 92CM-8848
DATA, 6-56
TENT. DATA, 10-56 
OUTLINE CE-8951 
CURVES CE-8971T-8969T 
TENT. DATA 1, 10-56 
TENT. DATA 2, 10-56 
TENT. DATA 3, 10-56 
CURVE 92CM-9042 
CURVE 92CM-9044 
CURVE 92CM-9046
DATA, 8-56
DATA, 10-56
TENT. DATA 1, 10-56 
TENT. DATA 2, 10-56 
CURVE 92CM-9039
CURVE 92CL-9033 
DATA, 8-56

DELETIONS

1N55-A. . . .
1N56-A.. . .
2J50...............

2N32..............

2N33...............

S 
S 
M 
M 
M 
M
S 
S
S

TENT. DATA, 8-53 
TENT. DATA, 8-53 
TENT. DATA, 1-51 
COUPLING CE-7509
OUTLINE CE-75O7B 
CURVE 92CM-7511 
TENT. DATA, 6-53 
OUTLINE CE-7970
TENT. DATA, 6-53

2N34...............

2N35...............

6211..............
6694...............

S 
s 
s 
s 
M 
S 
s 
s 
s

TENT. DATA, 6-53 
CURVE 92CM-7962 
TENT. DATA, 6-53 
CURVE 92CM-7959 
CURVE 92CM-7824R1 
TENT. DATA, 7-55 
OUTLINE CE-8579 
CURVE 92CM-8584 
CURVE 92CM-8593

DISCONTINUED TYPES

The following tube types have been discontinued. To indicate this fact 
for your future reference, please place a large dot (•) after each of the 
types in the "Tube Type" column of the Index of Tube Types sheets.

1AC5 6AF4 6SN7-GTA 12BY7 
1Q5-GT 6AU4-GT 6ST7 20CP4 
1T6 6AV5-GT 12AX4-GT 71-A 
5Y4-G 6SN7-GT 12BH7 6323

SUPPLEMENTARY
INDEX 2
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ADDITIONS 4k REVISIONS

Tube 
Type

Sheet 
& Date

Tube 
Type

Sheet 
& Date

1K3............... R TENT. DATA, 4-59 17AX4-GT. R DATA, 4-59
R OUTLINE CE-9889 17BQ6-GTB ti DATA, 4-59 (On

1N1763. . S TENT. DATA 1, 4-59 17AX4-GT sheet)
S TENT. DATA 2, 4-59 17DE4. . . . it DATA, 4-59 (On
s CURVES 92CS-9723 & 17AX4-GT sheet)

92CS-9720 17DQ6-A.. n DATA, 4-59 (On back of
s CURVE 92CS-9982 17AX4-GT sheet)

1N1764. . s TENT. DATA 1, 4-59 21CXP4... C TENT. DATA 1, 4-59
s TENT. DATA 2, 4-59 C TENT. DATA 2, 4-59
s CURVES 92CS-9722 & c OUTLINE CE-9910B

92CS-9721 c RASTEI1- CUTOFF- RANGE
s CURVE 92CS-9988 CHART 92CS-9911

3C45.... See 8130/3CU5 c CURVE 92CM-9909
3CF6.... R DATA, 4-59 21DAP4... c TENT. DATA 1, 4-59
3CS6.... it DATA, 4-59 (On 3CF6 21WP4.... c TENT. DATA, 4-59

sheet) 21WP4-A. . It TENT. DATA, 4-59 (On
3DK6............ ti DATA, 4-59 (On 3CF6 21VP4 sheet)

sheet) 21XP4-A. . c TENT. DATA, 4-59
3DT6............ h DATA, 4-59 (On back of 24AUP4... c TENT. DATA 1, 4-59

3CF6 sheet) c TENT. DATA 2, 4-59
5CG8............ R DATA, 4-59 c RASTER- CUTOFF- RANGE
5CL8-A... it DATA, 4-59 (On 5CG8 CHARTS 92CS-9919 &

sheet) 92CS-9918
5CQ8............ it DATA, 4-59 (On 5CG8 c OUTLINE CE-9917B

sheet) c CURVE 9201-9352
5CZ5............ DATA, 4-59 (On back of 20 20........... p TENT. DATA 1, 4-59

5CG8 sheet) p TENT. DATA 2, 4-59
6BR8-A... R TENT. DATA, 4-59 p CURVE 92CL-8641
6CB6-A... R TENT. DATA, 4-59 p CURVE 9201-8640

R CURVE 92CM-9854 5551-A. . . F TENT. DATA 1, 4-59
6CL8-A... R TENT. DATA 1, 4-59 F TENT. DATA 2, 4-59

R TENT. DATA 2, 4-59 F TENT. DATA 3, 4-59
6DE4............ R TENT. DATA, 4-59 F RATING CHARTS 92CS-

R CURVE 92CS-9884 9695 & 92CS-9698
6CK6............ R TENT. DATA, 4-59 F RATING CHART 92CM-9692

R CURVE 92CM-9851R1 5552-A... F TENT. DATA 1, 4-59
6EA8............ R TENT. DATA, 4-59 F TENT. DATA 2, 4-59

R CURVE 9201-9866 F OUTLINE CE-9772R1A
R CURVE 92CM-9867 F RATING CHART 9201-9710

6T8-A. . . . R TENT. DATA 1, 4-59 5553-B. . . F TENT. DATA 1, 4-59
R TENT. DATA 2, 4-59 F TENT. DATA 2, 4-59
R CURVE 92CM-96DR1 F OUTLINE CE-9838R1A

12AL8.... R TENT. DATA, 4-59 F RATING CHART 92CM-9822
R CURVE 9201-9432 F RATING CHARTS 92CS-
R CURVE 9201-9423 9825 & 92CS-9824

12CN5.... R TENT. DATA, 4-59 5642............ D TENT. DATA, 4-59
12CX6.... R TENT. DATA, 4-59 5686............ D TENT. DATA 1, 4-59
12D4............ R TENT. DATA, 4-59 D TENT. DATA 2, 4-59
12J8............ R TENT. DATA, 4-59 5687............ D TENT. DATA, 4-59
12R5............ R TENT. DATA, 4-59 5750............ D TENT. DATA 1, 4-59

D TENT. DATA 2, 4-59

4-59 ELECTRON TUBE DIVISION SUPPLEMENTARY
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY INDEX
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For All Sections
For key to symbols, see sheet INDEX OF TUBE TYPES 1

ADDITIONS A REVISIONS

Tube Sheet
Type & Date

Tube Sheet
Type & Date

5822-A.. . F TENT. DATA 1, 4-59 
F TENT. DATA 2, 4-59 
F OUTLINE & NOTES CE- 

9772R1B & RATING 
CHART 92CS-9821 

6130/3C45 F DATA 1, 4-59
F DATA 2, 4-59

7025............ R TENT. DATA, 4-59
R CURVE 9201-6879

7038............ P DATA 1, 4-59
P DATA 2, 4-59

7199........... R TENT. DATA 1, 4-59
R TENT. DATA 2, 4-59 
R CURVE 9204-9704 
R CURVES 92CS-9702 & 

92CS-9703
7263............ P TENT. DATA 1, 4-59

P TENT. DATA 2, 4-59 
P TENT. DATA 3, 4-59 
P CURVE 9204-9505 
P CURVE 9201-9499 
P CURVE 92CS-9493

DELETIONS

Tube ^5^ Sheet

Type & Date
Tube Sheet
Type & Date

17BWP4. . . C DATA, 9-58
5551............. F TENT. DATA, 5-46
5552............. F DATA, 3-51

5553........... F TENT. DATA, 5-46
58 22............ F TENT. DATA, 2-52

DISCONTINUED TYPES

The following types have been discontinued. To indicate this fact 
for your future reference please place a large dot (•) after each of the 
types in the "Tube Type” colusn of the Index of Tube Types sheets.

1LC5 17BWP4 5553 5822

ELECTRON TUBE DIVISION SUPPLEMENTARY
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY INDEX
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INFORMATION ON PRICES

Information as to the retail prices of RCA electron 
tubes and semiconductor devices described in this hand­
book may be obtained from your local RCA Tube Di st ri butor. 
A list of RCA Tube Distributors in your locality will 
gladly be supplied upon request to Commercial Engineering, 
RCA, Harrison, N.J.

Equipment manufacturers desiring price information 
on electron devices for initial installation in equipment 
will gladly be supplied such information by an RCA Equip­
ment Sales representative, who may be reached at the 
following RCA Equipment Sales Offices:

(East) 744 Broad Street
Newark 1, New Jersey 
Humboldt 5-3900

(Central) Suite 1181
Merchand i se Mart Pl aza 
Ch i cago 54, 111 i noi s 
Whitehall 4-2900

(West) 6355 E. Washington Blvd.
Los Angeles 22, California 
Raymond 3-8361

EXPORT

RCA International Division 
Tube Department

Radio Corporation of America 
30 Rockefeller Plaza

New York 20, N.Y. (U.S.A.)

Indicates a change.

INFORMATION ON
PRICES
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RCA PREFERRED TUBE TYPES
FOR NEW EQUIPMENT DESIGN

This list of Preferred Tube Types ispresented to assist 
equipment manufacturers i n formuI ating their plans for future 
production of electronic equipment. It is based on a care­
ful survey of the needs of the engineering and manufacturing 
fields.

The soundness ofthe Preferred Tube Program, first intro­
duced by RCA in January, 1940, has been proven with the pass­
i ng years.

By using Preferred Tube Types, electronic-equipment 
manufacturers can reduce manufacturing costs for the follow- 
i ng reasons:

I. LOWER INITIAL 
COST OF TUBES

2. MORE PROFIT 
THROUGH BETTER 
DELIVERIES

3. IMPROVED QUALITY 
OF PRODUCT FROM 
LOHGER PRODUC- 
TIOH RUHS

4. STANDARDIZATION 
OF FEWER TUBE 
TYPES

5. CUSTOMER 
SATISFACTION

a. We can manufacture more efficient­
ly for stock.

b. Our production rate on preferred 
types is more uniform because of 
smaller demand for other types.

a. Fewer tube types mean better de­
liveries and insure continuous 
production of electronic eauip- 
ment.

a. Tube operator acquires more ski I I 
working on one type for a con­
siderable length of time.
Such skill results in better 
quality which means less cost to 
equipment manufacturers on their 
production line because of fewer 
stoppages.

a. Permits standardizing fewer ac­
cessory parts, such as capacitors, 
resistors, etc.

b. Results in purchasing and stock- 
i ng economi es.

a. Purchasers of electronic equip­
ment equipped with Preferred Type 
Tubes will have greater satis­
faction, we believe, because 
these fast-moving types can be 
reguI ar I y stocked and wiI I, there­
fore, be easier to obtain for 
renewal purposes.

This list, of course, is subject to change resulting 
from technological advances in tube design and application. 
When such changes become necessary, they will be incorporated 
in revised issues of this list.

JAN. 4, 1954 TUBE DEPARTMENT RCA PREFERRED
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RCA PREFERRED TUBE TYPES
Miniature Types are shown in italics

VACUUM TYPES FOR RF AND AF POWER APPLICATIONS
Values shown are Unmodulated Class C Batings 

for Continuous Commercial Service
TYPE CLASS

MAXIMUM INPUT POWER vs FREQUENCY UNITS
1.6 1 7-5 1 16 1 25 1 »O 1 75 Me

5763* Beam 15 15 15 15 15 15 watts
2E24* Beam 30 30 30 30 30 30 watts
2E26* Beam 30 30 30 30 30 30 wat’ts
832-A* BeamD 36 36 36 36 36 36 watts
807* Beam 60 60 60 60 50 40 watts
6146* Beam 67.5 67.5 67.5 67.5 67.5 63 watts
829- B* Beam0 120 120 120 120 120 120 watts
812-A* Triode 175 175 175 175 160 I30 watts
811-A* Triode 175 175 175 175 160 I3O watts
8005* Triode 240 240 240 240 195 — watts
4X150A Tetrode 250 250 250 250 250 250 watts
813* Beam 360 360 360 360 3OO - watts
6161 Triode 400 400 400 400 400 400 watts
8000* Triode 500 500 500 500 400 3OO watts
4-125A/

4D21 Tet rode 500 500 500 500 500 500 watts
5786 Triode 1.5 1.5 1.5 1.5 1.5 1.5 kw
833-A* Triode 1.8 1.8 1.8 1.75 1.5 1.2 kw
6181 Tetrode 2.5 2.5 2.5 2.5 2.5 2.5 kw
5762 Triode 8.7 8.7 8.7 8.7 8.3* 7.9* kw
889R-A Triode 16 16 16 16 12 9.6 kw
6166 Tetrode 18 18 18 18 17.8t 17.7t kw
892 Triode 30 22.5 17 - - - kw

5771 Triode 67.5 60 60 60 45 kw
5671 Triode 100 100 90 80 — — kw
5770 Triode 150 150 150 135 - - kw

D Twin Type - Input values per tube for push-pull operation.

Type may be operated at higher ratings in Intermittent commercial and 
Amateur Service (ICAS) as given in published data for each type.

* For Television Picture Service over the range of 54 Me. to'216 Me., the 
CCS maximum rated input power is 6.5 kw.

t For Television Picture Service over the range of 54 Me. to 216 Me., the 
CCS maximum rated input power is 22 kw.

THYRATRONS IGNITRONS RECTIFIERS*
2D21 5560
672-A 5563
2050 5696

6012

5551
5552
5553
5822

2X2-A 857-B
3B28 866-A
5R4-GY 869-B
673 8008

• For additional vacuum-type rectifiers, see listing of types for Receiver 
Appli cat i ons.

RCA PREFERRED
TYPES 1
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RCA PREFERRED TUBE TYPES
Miniature Types are shown in italics

VACUUM TYPES FOR RF AND AF POWER APPLICATIONS (Cont’d)

Values shown are Unmodulated Class C Ratings 
for Continuous Commercial Service

UM ITS MAXIMUM INPUT POWER vs FREQUENCY
CLASS TYPE

Me IIO 175 220 450 900

watts 15 15 - - - Beam 5763*
watts 30 20 — — — Beam 2E24*
watts 30 20 — — — Beam 2E26*
watts 36 36 34 - - Beam0 832-A*

watts - - - - - Beam 807*
watts 56 47 — — — Beam 6146*
watts 120 120 114 — — Beam0 829- B*
watts - - - - . - Triode 812-A*

watts — — - — Triode 811-A*
watts — — — — — Triode 8005e
watts 250 250 250 250 — Tetrode 4X150A
watts — — - - - Beam 813e

watts 400 400 400 400 400 Triode 6161
watts — — — — — Triode 8000e

4-125A/
watts 500 470 390 - - Tetrode 4D21

kw 1.5 1.5 — - — Triode 5786
kw — — — — — Triode 83>Ae
kw 2.5 2.5 2.5 2.5 2.5 Tetrode 6181
kw 7.3* 6.1* 4.5* - - Triode 5762
kw - — - — - Triode 889R-A
kw 17.2f 16.5+ 16 — — Tetrode 6166
kw - - — - - Triode 892
kw - - - - - Triode 5771
kw — — — — — Triode 5671
kw - - - Triode 5770

SMALL TYPES FOR INDUSTRIAL AND 
COMMUNICATION SERVICES

Also see types for AM, Fm, 4 TV Receivers.
Tapped heater, for 6.3-volt or 12.6-volt operation.

HOME ENTERTAINMENT TYPES 
OF SPECIAL INTEREST*

VACUUM TYPES FOR 
CRITICAL APPLICATIONS

TYPES FOR 
REGULATOR 

SERVICE

GLOW 
DISCHARGE 

TRIODE
6AK6 6L6-G
6AQ6 6SC7
6BJ6 6SL7—GT
6C4 laAft*

1620
5690 T
5691 1 "Special Red"
5692 [ Types
5693 J
5879

0A2 
0B2
5651
6080

5823

RCA PREFERRED
TYPES 2
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RCA PREFERRED TUBE TYPES
Miniature Types are shown in italics

I
TYPES FOR AM AND FM BROADCAST RECEIVER APPLICATIONS

RECTIFIERS 
•nd 

DIODE 
DETECTORS

CONVERTERS

AMPLIFIERS, OSCILLATORS, A MIXERS

OUTPUT 
AMPLIFIERS

Triodes Pentodes

Twin
With 

Diode«
Shirp 

Cutoff
Reeots 
Cutoff

With 
Diode

1U4 1T4 1U5 3^4 
3^4

5U4-G 
5Y>GT 
6AL5 
6X4

6BE6 
6X8

6AV6 6AU6 
6CB6

6BA6 6AQ5
6K6-GT
6V6-GT

35*4 iqBE6 iaAU”j* iaAV6 iaBA6 35C5 
50C5

TYPES FOR TELEVISION RECEIVER APPLICATIONS

RF 
TUNER 
TUBES

AMPLIFIERS
DEFLECTION 

OSCILLATORS

SOUND 1
VIDEO 

DETECTOR
IF Video Audio Deflecti on

6AF4*  
6BQJ-A*  
6J6 
6X8

6AU6
6BQ7-A 
6CB6

6 AU6 
6CL6

6AQ5 
6AV6 
6K6-GT 
6V6-GT

6S4 
6BQ6-GT 
6CD6-G 
6W6-GT

6SN7-GT

izAUl*  
laBHn*

6AL9

RECTIFIERS
DAMPER 
TUBE

CONTROL 
CIRCUITS*HI gh> 

Voltege
Low- 

Vol tego

1B3-GT 5U4-G 6AX4-GT 
6W4-GT

6AU6 
6SN7-GT

laAUf*

* For UHF.
4 Tapped heater, for 6.3-volt or 12.6-volt operation.
# Including synchronizing functions, AGC, etc.

JAN. 4, 1954 RCA PREFERRED
TYPES 2
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RCA PREFERRED TUBE TYPES
Miniature Types are shown in italics

C-R OSCILLOGRAPH TYPES

Pl 
SCREEN

P7 
SCREEN

PH 
SCREEN

Pl* 
SCREEN

PIS 
SCREEN

2BP1

3JP1*
3RP1 .
5ABP1

5UP1

3JP7*

5ABP7* 
5FP7-A 
5UP7

7MP7 
10KP7 
12SP7 
16ADP7

2BP11
3KP11

5ABP11*

5UP11
5WP11*

5FP14

7MP14
5ZP16*

♦ Transcriber Type Flying-Spot Type
* Post-Oeflection Accelerator Type

PHOTOTUBES

SINGLE-UNIT MULTIPLI ER
SI 

Response
SU 

Response
SU 

Response

1P40 
921 
922 
927

IP 39 931-A 
5819
6199

CAMERA AND TV STUDIO TYPES

5820 Image Orthicon
6198 Vidicon0
2F21 Monoscope

° Industrial Type

JAN. , 1954 RCA PREFERRED
TYPES 3
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RCA TUBE TYPES NOT RECOMMENDED 
FOR NEW EQUIPMENT DESIGN

Certain tube types should be avoided in the design of 
new equipment because they are approaching obsolescence 
or have limited or dwindling demand. Such RCA types are 
listed below for the benefit of equipment designers.

RECEIVING TUBE TYPES

0Z4-G 6A8-G 6K7-G 12A8-GT 42
1A5-GT 6A8-GT 6K7-GT 12AH7-GT 43
1C5-GT 6AB5/6N5 6N7 12J5—GT 45
1D8-GT 6AB7 6Q7 12J7-GT 47
1G6-GT 6AC5-GT 6Q7-GT 12K7-GT 56
1LA4 6AF6-G 6R7 12Q7-GT 57
1Q5-GT 6B8 6S7 12SK7-GT 58
1S4 6C6 6SA7-GT 14 B8 70L7-GT
1T5-GT 6C8-G 6SB7-Y 14C5 71-A
1-v 6D6 6SF7 14H7 75
5T4 6F5 6SK7-GT 24-A 76
5W4-GT 6F5-GT 6SQ7-GT 25A6 77
5X4-G 6F6-G 6SS7 25W4-GT 78
5Y3-G 6F7 6ST7 25Z5 80
5Y4-G 6G6- G 6SZ7 25Z6 83-v
5Z3 6H6-GT 6U5 26 84/6Z4
6A3 6J7-GT 6U7-G 27 117N7-GT
6A7 6J8-G 6X5 35Z4-GT 117P7-GT
6A8 6K7 7E7 41 117Z6-GT

TRANSMITTING TUBE TYPES

10-Y 801-A 842 861 1619
203-A 803 843 862-A 1623
207 804 846 865 1624
211 830-B 849 893-A 1626
217-C 838 851 893A-R 8012-A
800 841 860 898-A

CATHODE--RAY TUBE TYPES

2AP1-A 10FP4-A 16KP4 16TP4 905-A
3AP1-A 12KP4-A 16LP4-A 16WP4-A 908-A
3KP4 14CP4 16RP4 902-A 913
5BP1-A 16DP4-A

(continued on next page)

JAN. 4, 1954 TYPES NOT
RECOM.

TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY



RCA TUBE TYPES NOT RECOMMENDED 
FOR NEW EQUIPMENT DESIGN

PHOTOTUBES

923 924

THYRATRONS

629 885

2A4-G

MISCELLANEOUS

2V3-G 874
2C21/1642 559 878
2C22 864 1634

TYPES NOT
RECOM.
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INTERCHANGEABILITY LIST
POWER TUBES, RECTIFIER TUBES, THYRATRONS, 
IGNITRONS, VOLTAGE REGULATORS, PHOTOTUBES, 

CATHODE-RAY TUBES, AND SPECIAL TYPES

4-56 __ INTERCHANGEABI LITY 1

Direct Replacement Types*

Type to be 
Replaced

Replace by 
RCA Type

Type to be 
Replaced

Replace by 
RCA Type

0A3/VR75 0A3
0C3/VR105 0C3
OD3/VR15O 0D3
CE-l(A-D) 868,918
1P32 927

2AP1 2AP1-A
2B4 885
ML-381 2C39-A
3X100A11 2C39-A
ZP572 2C39-A

2X2/879 2X2-A
3-50G2 834
3AP1 3AP1-A
3BP1 3BP1-A
3C45 6130/3C45

3D22 3D22-A
4D21 4-125A/4D21
4-250A 4-250A/5D22
4-400A 4-250A/5D22
5BP1 5BP1-A

5CP1 5CP1-A
5CP7 5CP7-A
5D22 4-250A/5D22
5FP7 5FP7-A
5HP1-A 5BP1-A*

7BP7 7BP7-A
PJ-8 5556
G9 868
BW-11 834
CE-llV(A-D) 917

RK-11 1623
12DP7 12DP7-A
FG-17 5557
CE-20 927
RK-20A 804

CE-21(A-D) 920
CE-23(A-D) 923
PJ-23 868
CE-25(A-D) 927
RK-25 802

* RCA types are direct replacement 
Direct replacement, except in hi

RK-25B 802
CE-28(A-D) 928
RK-28 803
RK28A 803
CE-29(A-D) 929,1P39

CE-30(A-D) 930.1P40
CE-30V 925
RK-30 800
FG-32 5558
CE-34 934

RK-39 807
CE-41 921
CE-42 922
RK-44 837
RK-47 814

UH-50 834
R51A 927
CE-55 924
FG-57 5559
RK-57 805

RK-58 838
CE-59 5581
R59A 868,918
R60A 920
HY-61/807 807

R61A 930
CE-64 5583
FG-67 5728/FG-67
VR75-30 0A3
FG-95 5560

CE-98 5582
FG-104 5561
VR105-30 0C3
HF120 211
VR150-30 0D3

WT-210-0001 2021
WT-210-0003 884
WT-210-0004 2050
WT-210-0006 6H6
WT-210-0008 866-A

s under all circumstances, 
gh-altitude service.
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INTERCHANGEABILITY LIST

4-56

Direct Replacement Types* (Cont'd)

Type* to be Replace by Type to be Replace by
Replaced RCA Type Replaced RCA Type

84/6Z4 WT-210-0084 6N7-GT
WT-210-0011 0C3 WT-210-0085 50B5

• WT-210-0012 80 WT-210-0086 833-A
Wb-210-0013 5Z3 WT-210-0087 6K8-GT
WT-210-0015 5557 WT-210-0088 6J5-GT

WT-210-0018 0D3 WT-210-0089 6G6-G
WT-210-0019 83 WT-210-0090 6C6
WT-210-0021 6X5 WT-210-0091 0A4-G

, WT-210-0025 117Z6-GT 211-D 211
’ WT-210-0027 872-A FG-235A 5552

WT-210-0028 3Q5-GT FG-238B 5555
WT-210-0029 6C5 24 2A 211
WT-210-0031 902-A 242B 211
WT-210-0037 117L7-GT/ WT-245 884

117M7-GT WT-246 2050

WT-210-0038 172 FG-258A 5553
WT-210-0040 6X4 FG-259B 5554
WT-210-0042 5Y3-GT WT-261 6H6
WT-210-0044 575-A WE-261A 835
WT-210-0045 892 WT-262 866-A

WT-210-0048 5U4-G WT-263 6Z4
WT-210-0052 2AP1-A WT-269 0C3
WT-210-0053 3AP1-A WT-270 80
WT-210-0056 5559 WT-270X 5Z3
WT-210-0057 5560 FG-271 5551

WT-210-0058 676 WT-272 5557
WT-210-0060 0Z4 WE-274B 5R4-GY
WT-210-0061 117N7-GT WT-294 0D3
W-210-0062 5557 WE-295A 203-A
WT-210-0069 5557 WT-301 83

WT-210-0070 5550 UE-303A 203-A
WT-210-0071 5551 WE-304B 834
WT-210-0072 5552 F-307A 207
WT-210-0073 5553 WT-308 6X5-GT
WT-210-0074 105 CE-309 5557

WT-210-0078 172 CE-311 3C23
WT-210-0079 105 UE-311 211
WT-210-0081 6SJ7 UE-3UC 835
WT-210-0082 6V6 UE-317C 217-C
WT-210-0083 7K7 WE-322A 803

* RCA types are direct replacements under all circumstances.

TUBE DIVISION
INTERCHANGEABILITY 1
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©
INTERCHANGEABILITY LIST

4-56 nisi oivisign INTERCHANGEABILITY 2

Direct Replacement Types* (ConVd)

Type to be 
Replaced

Replace by 
RCA Type

Type to be 
Replaced

Replace by 
RCA Type

WE-35OA 807 872 872-A
375-A 575-A 872-A/872 872-A
WT-377 117Z6-GT F-872B 872-A
ML-381 2C39-A 879 2X2-A
WT-389 3Q5-GT 889 889-A

WT-390 6C5 893 893-A
FJ-401 1P29 902 902-A
WE-403A 6AK5 UE-905 805
GL-415 5550 905 905-A
GL-451 8020 906-P1 3AP1-A •

ZP-572 2C39-A 908 908-A
WT-606 2D21 914 914-A -
WL-630 2050 931 931-A
WL-631 5559 UE-938 838
KU-634 677 UE-949 849

WL-651/656 5552 UE-966A 866-A
WL-652/657 5551 UE-967 5557
WL-653B 5555 UE-972A 872-A
WL-655/658 5553 UE-975A 575-A
672 672-A 1640 6405/1640

678 5563-A 1802-P1 5BP1-A
WL-679 5554 1811-P1 7CP1
WL-681/686 5550 1849 1850-A
NL-715 5557 1850 1850-A
ML-728 5557 1854 6474/1854

WL-735 868 1904 5728/FG-67'
801 801-A 2051 2050 '
811 811-A 2525A5 5BP1-A
812 812-A 5604 5604-A
829 829-B 5814 5814-A

829-A 829-B 8001 4E27/8Q01
832 832-A 8016 IB3-GT
833 833-A WTT-100 6Xil
C-833 833-A WTT-102 5Y3-GT
UH-50 834 NTT-103 6H6 ;

857 857-B WTT-104 575-A
862 862-A WTT-105 892 •
866 866-A WTT-111 5559
866- A/ 866 866-A WTT-112 5560/
869-A 869-B WTT-113 676 .

RCA types are direct replacements under all circumstances.

.. .............. - . ___ .. 1
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INTERCHANGEABILITY LIST

Direct Replacement Types* (Cont'd)

Type to be Replace by Type to be Replace by
Replaced RCA Type Replaced RCA Type

mt-H4 0Z4 MT-127 833-A
MT-115 117N7-GT MT-128 6K8-GT
MT-117 5557 MT-129 6J5-GT
mt-118 105 WTT-130 6G6-G
MT-119 172 MT-131 6C6

MT-122 6SJ7 MT-13 2 0A4-G
MT-123 6V6 MT-135 5U4-G
WTT-124 7K7 MT-136 2AP1-A
MT-125 6N7-GT MT-137 3AP1-A
MT-126 50B5 MT-139 172

Similar Types#

Type to be Similar Type to be Similar
Replaced RCA Type Replaced RCA Type

CE-IV (A-D) 930.1P40 4X150G 4X150A
CE-2(A-D) 917,919 CE5(A-D) 927
2B22 559 5C24 8000
2C38 2C39-A 5D24 4-250A/5D22
2E25 2E24 6D22 4X500A

2E30 5618 M-6 6L6
3B27 836 7C20 5762/7C24
3B28 866-A 7C25 5762/7C24
3C21 838 7C27 5762/7C24
3C24 1623 HV-12 806

3-25A3 809 RK-12 809
3-50A4 811-A CE-13 868
3-75A3 8005 CE-13V 917
3-250A4 806 G-15F 927
3-450A4 833-A HV-18 806

3-1000A2 8000 FV-20 8000
3-1000A4 810 T-20 1623
3X2500A3 5762/7C24 TV-20 810
4C21 211 TZ-20 809
4C22 8005 PJ-21 5556

* RCA types are direct replacements under all c i rcumstances.
# RCA types are not directly interchangeable with the types to

be replaced because of mechanical and/or el ectncal differ-
enees. For more i nformat i on as to degree of interchange-
ability, refer to respective 1;ube data.

4-56 1NTERCHANGEAB1 L1TY 2
TUBE DIVISION
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INTERCHANGEABILITY LIST

4-56 TOBE DIVISION INTERCHANGEABILITY 3

Similar Types# (Cont’d)

Type to be 
Replaced

Similar 
RCA Type

Type to be 
Replaced

Si milar 
RCA Type

CE-22(A-D) 1P41 HY-57 812-A
PJ-22 917 R-58A 927
X-22 1616 58AWB 927
KU-23 806 59D 929
RK-23 802 CE-60 917

RK-23A 802 HF-60 8005
24-G 808 HY-60 807
HY-25 809 SK-60 868
25T 809 T-60 8005
RK-27 806 R61BV 929

FG-27A 5559 RK-63 806
HY-30Z 809 SK-63 918
CE-31V 919 RK-64 807
FG-33 5728/FG-67 R64AV 925
35T 811-A HY-69 1624

35TG 808 V-70-D 8005
CE-36(A-D) 927 R71A 930.1P40
RK-36 806 R71AV 925
RK-37 808 71D 929
RK-38 806 FP-85 8020

HY-40 812-A FP-85A 8020
T-40 812-A R85A 928
TZ-40 811-A CE-91R 1P37
HY-40Z 811-A HF-100 8005
RK-41 807 100R 8020

RK-46 804 100TH 810
RK87 814 100TL 8000
RK-48A 813 111-H 812-A
SR-50 917 ZB-120 838
HY-51A 830-B F123A 806

HY-51B 830-B HF-125 8005
HY-51Z 838 T-125 810
RK-51 830-B F-127A 810
SR-51 926 F-128A 851
RK-52 811-A HF-130 835

53AWB 927 HF-140 211
SR-53 917 143D 2X2-A
HK-54 808 GL-146 805
54-XH 3AP1-A AB-150 845
T-55 8005 TW-150 810

* RCA types are not directly interchangeable with the types to
be replaced because of mechan ical and/orelectrical d i fferences.
For more information as to degree of interchangeability, refer
to respective tube data.
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INTERCHANGEABILITY LIST

4-56 INTERCHANGEABILITY 3
TUBE DIVISION

Similar Types# (Cont'd)

Type to be Similar Type to be S imi1ar
Replaced RCA Type Replaced RCA Type

150P 803 HK-254 810
150T 806 WE-254B 865
152TH 806 WE-255B 869-B
152TL 806 HF-258B 866-A
GL-152 805 WE-259A 24-A
HK-154 808 260A 860
T-155 806 HF-261A 835
C-200 810 WE-264A 864
HF-200 8000 WE-264B,C 864
T-200 806 266B 857-B

C-201 805 WE-266C 857-B
C-202 805 WE-267B 872-A
HD-203A 805 WE-268A 801-A
HD-203C 805 WE-271A 843
HF-203H 8003 WE-274A 5R4-GY

WE-205D 10-Y WE-281A 46
WE-205E 10-Y T-282A 8000
WT-210-0007 6L6 WE-284B 845
WT-210-0067 3C23 WE-284D 845
21 IB 211 WE-287A 5557

2110 835 WE-298A 862-A
HD-211C 805 300 806
211E 835 WE-301A 83
212E 849 T-303C 8000
WE-214E 217-C UE-303U 8000

WE-217-A 80 UE-304A 204-A
WE-220C 892 WE-304B 6AK5
Z-225 866-A CE-306 676
WE-231D 864 WE-307A 807
WE-241B 833-A UE-310 801-A

WE-242C 211 WE-310A 6C6
T-249B 866-A UE-311CH 8000
WE-249A 866-A UE-311T 8003
WE-249B 866-A UE-311CT 8003
250TH 810 WE-312A 828

250TL 806 315A 673
HF-250 8000 319 A 872-A
WE-251A 851 321A 673
WE-252A 842 323B 3C23
HK-253 217-C WE-339A 807

# RCA types are not directly interchangeable with the types to
be replaced because of mechan ical and/or electrical differ-
enees. For more i nformat i on as to degree of i nterchange-
ability, refer to respective 1tube data.
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INTERCHANGEABILITY LIST

Similar Types# (Cont’d)

Type to be 
Replaced

Similar 
RCA Type

Type to be 
Replaced

Similar 
RCA Type

WE-341AA 891-R ' 678 5563-A
F-342A 858 NL-710 676
343A 858 NL-714 5557
WE-348A 1620 WL-734 917
C-350 807 WL-739 927
WE-350B 807 WL-741 923
353A 872-A T-756 809
HK-354C 806 UE-812H 8005
HK-354D 806 T-814 806
HK-354E 806 T-822 806
HK-354F 806 825 1623
ML-356 5771 C-849A 833-A
WE-356A 808 C-849H 833-A
WE-357A 833-A F-857A 857-B
F-357A 857-B 861-A 861

WE-359A 1C21 863 892
WE-361A 835 866-B 866-A
F-363A 892 C-872 872-A
F-367A 673 UE-911CH 835
F-369B 869-B UE-942 842

F-376A 835 NL-1005 5551
WE-393A 3C23 1603 1620,5879
WE-394A 627 1816-P4A 10FP4-A
WE-395A 5823 1847 5527
FJ-405 935 1851 6AC7

WL-450 833-A 1899 2F21
WL-460 806 2501-A3 3AP1-A
WL-463 806 2501-C3 908-A
UE-468 8000 5514 811-A
WL-468 810 5516 2E24

WL-471 8003 5591 6AK5
WL-473 5762/7C24 5604 889R-A
WL-481 8013-A 5606 892
RH-507 1949 5654 6AK5
DRJ-524 864 5658 880
GL-546 5696 5663 5696
578 8020 5666 889-A
NL-615 5558 5667 889R-A
WL-632A 5560 5668 892
WL-632B 5560 5669 892-R

i RCA types are not directly interchangeable with the types to
De replaced because of mechanical and/or electrical d ifferences.
For more information as to degree of interchangeability, refer
to respective tube data.
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INTERCHANGEABILITY LIST

Similar Types# (Cont’d)

Type to be Similar Type to be Similar
Replaced RCA Type Replaced RCA Type

5685/C6J 676 6336 6080
5686 5763 6346 5551
5695 816 6347 5552
5720/FG-33 5728/FG-67 6348 5553
5725 6AS6 6394 6082

5736 5726/7C24 6445 892-R
5788 5555 6446 892
5891 5671 6447 892-R
5918 5770 6626 6073
5934 579-B 6627 6074

5959 6130/3C45 AX9911 6130/3C45
6140/423A 5651
6155 4D21/4-125A
6156 4-250A/5D22
6333 892

# RCA types are not directly interchangeable with the types to
be replaced because of mechanical and/or electrical d i fferences.
For more information as to degree of interchangeabi1ity, refer
to respective tube data.
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RATING SYSTEMS
for Electron Devices

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

Absolute-Maximum Rating System

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

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

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

Design-Center Rating System

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

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

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

* For an ac power source, 117 volts plus or minus 10 per cent is accepted 
USA practice._________________________________________________ ___________________

4-59 ELECTRON TUBE DIVISION RATING
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY SYSTEMS



©
RATING SYSTEMS

for Electron Devices

Design-Maximum Rating System

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

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

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

Differences Between Systens

The significant differences between the three Rating
Systems can be summarized as follows:
Absolute-Maximum System:

Ratings =

Maximum capa­
bilities of 
any electron 
device of the 

type rated
Design-Center System:

Ratings =

Maximum capa­
bilities of 
any electron 

device of the 
type rated

Allow­
ance for 

electron­
device 

variations

Allowance 
for 

component 
and supply 
variations

Design-Maximum System:

Ratings =

Maximum capa­
bilities of 
any electron 

device of the 
type rated

Allow­
ance for 
electron­

device 
variations
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TUBE RATINGS
AND THEIR SIGNIFICANCE

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

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

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

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

JUNE 1, 1943 rca VICTOR DIVISION RATINGS 1
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" tube ratings
(continued from preceding* page)

In the design-center system** adopted by the re­
ceiving-tube industry late in 1939, the maximum 
ratings shown for each type thus rated are working 
design-center maximums. The basic purpose under­
lying this system is to provide satisfactory average 
performance in the greatest number of equipments 
on the premise that they will not be adjusted to local 
power-supply conditions at time of installation. In 
the setting up of design-center ratings, consideration 
has been given to three important kinds of power 
supply commonly in use, i.e., a-c and d-c power lines, 
storage battery with connected charger, and dry 
batteries.
In the case of a-c or d-c power lines, the maximum 
ratings for tubes rated according to the design­
center system have been chosen so that the tubes 
will give satisfactory performance at these maxi­
mum ratings in equipment operated from power­
line supplies whose normal voltage including nor­
mal variations fall within ±10 per cent of a speci­
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 design-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.
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TUBE RATINGS
(continued from preceding page)

anywhere in the U.S.A, in equipment designed so 
that the design-center maximum ratings are not ex­
ceeded at a line-voltage-center value of 117 volts. 
While 117 volts represents present-day conditions, 
the design-center system permits the utilization of a 
new line-center value as new surveys may indicate 
the necessity for such a change.
In the case of storage-battery-with-charger supply 
or similar supplies, the normal battery-voltage fluc­
tuation may be as much as 35 per cent or more. This 
fluctuation imposes severe operating conditions on 
tubes. Under these conditions, latitude for opera­
tion of tubes is provided for by the stipulation that 
only 90 per cent of the design-center maximum val­
ues of plate voltages, screen-supply voltages, dissi­
pations, and rectifier output currents is never ex­
ceeded for a terminal potential at the battery source 
of 2.2 volts per cell. While a tube’s operating volt­
ages in this service will at times exceed the maxi­
mum values, satisfactory performance with probable 
sacrifice in life will be obtained.

In the cases of dry-battery supply and rectified a-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-center­
system ratings.

* * *

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

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

erate the heater or filament at rated value for full­
load operating conditions under average supply­
voltage conditions. A reasonable amount of leeway 
is incorporated in the cathode design so that moder­
ate fluctuations of heater or filament voltage down­
ward will not cause marked falling off in response; 
also, moderate voltage 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
tery voltage of 2.0 volts per cell (without a 
charger) or 2.2 volts per cell (with a charger), 
the voltage drop across each 1.4-volt section of 
filament will be maintained within a range of 1.25 
to 1.4 volts with a nominal center of 1.3 volts. 
In order to meet the recommended conditions for 
operating filaments in series from dry-battery, 
storage-battery, or power-line sources it may be 
necessary to’ use shunting resistors across the 
individual 1.4-volt sections of filament.

B. 2.0-Volt Battery Tube Types—The 2.0-volt 
line of tubes is designed to be operated with 2.0 
volts across the filament. In all cases the operat-
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TUBE RATINGS 
(continued from preceding page) 

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

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

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

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

C. “B”-Battery Service—The design center volt­
age for “B” 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 At 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. Converters—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 
10%.

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

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

* * *
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TUBE RATINGS
(continued from preceding page)

RECEIVING TUBES
The ratings of all receiving tubes currently used in 
new equipment are set up according to the design­
center system. Older and obsolescent types of re­
ceiving tubes still have absolute maximum ratings 
because these types are used only for renewal pur­
poses and, therefore, design-center values are of no 
practical value. Receiving-tube types rated on the 
design-center system are identified in the Receiving­
Tube Section either by a large star in the index 
corner of each data page or by the statement “Maxi­
mum Ratings Are Design-Center Values1* preceding 
the ratings on each data page.

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

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

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

of absolute maximum values aré 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 prime consideration. To meet these 
requirements, the CCS ratings have been established.

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

Under the ICAS classification are such applications 
as the use of tubes in amateur transmitters, and the 
use of tubes in equipment where transmissions are 
of an intermittent nature. The term “intermittent” 
is used to identify operating conditions in all appli­
cations other than amateur in which no operating 
or “on” 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 will continue to give satis­
factory performance in intermittent service can be 
extremely long depending on the exact nature of the 
service.

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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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 
of input voltage, and average value of output volt­
age, depend largely on the characteristics of the par­
ticular rectifier circuit and the power supply. Fur­
thermore, the presence of transients, such as line 
surges and keying surges, or waveform distortion, 
may raise the actual inverse plate voltage to a peak 
higher than that calculated for sine-wave voltages. 
Therefore, the actual inverse plate voltage on a rec-
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TUBE RATINGS
(continued from preceding page)

tifler tube should never exceed the maximum peak 
Inverse plate voltage rating for that tube. The peak 
inverse plate voltage may be determined with an 
electronic peak voltmeter of the self-contained bat­
tery type. *

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

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

The value of peak plate current in a given rectifier 
circuit is largely determined by filter constants. If 
a large choke is used at the filter input, the peak 
plate current is not much greater than the load 
current; but if a large condenser is used at the 
filter input, the peak current may be many times the 
load current. In order to determine accurately the 
peak plate current in any rectifier circuit, the de­
signer should measure it with a peak-indicating 
meter or use an oscillograph. -
Maximum d-c output current is the highest average 
plate current which can be handled continuously by 
a rectifier tube. Its value for any rectifier tube type 
is based on the permissible plate dissipation of that 
type. Under operating conditions involving a rapidly
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repeating duty cycle (steady load), the average 
plate current may be measured with a d-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 tube», 
other ratings may be set up for a rectifier tube when 
the service in which the tube is to be used makes 
such ratings essential for satisfactory performance. 
Such ratings are: maximum surge plate current, and 
maximum heater-cathode potential.

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

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

CATHODE-RAY TUBES
The ratings of some cathode-ray tubes are set up on 
the absolute system while others are set up on the 
design-center system. Initially, cathode-ray tubes
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(continued from preceding page) 

were all rated according to the absolute system. 
With the advent of television which presented de­
sign conditions similar to those in the receiving-set 
field, the method of rating popular types of cathode­
ray tubes was changed to the design-center system. 
More recently, because of procedure standardized 
by the RMA Cathode-Ray-Tube Committee, newer 
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, 
s^ch a procedure, with provision for an adequate 
factor of safety to take care of all conditions of op­
eration, would impose undue limitations on the use 
of gas phototubes.

MISCELLANEOUS SPECIAL TUBES
The ratings of some of the various tube types 
grouped in the Miscellaneous-Types Section are ac­
cording to the design-center system while others are 
according to the absolute system. Miscellaneous 
types rated on the design-center basis are identified 
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TUBE RATINGS 
(continued from preceding page) 

by a statement to that effect on the data pages or 
else refer back for ratings to a receiving-tube 
type whose rating basis is explained under TUBE 
RATINGS—Receiving Tubes. The data pages of 
types rated according to the absolute system have 
either (1) no identifying statement as to the rating 
system, or (2) an identifying statement that the 
ratings are according to the absolute system.

CHARACTERISTICS and TYPICAL 
OPERATING CONDITIONS

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

Range of Characteristics—The equipment designer 
should bear in mind that individual tubes of a given 
type may have characteristics values either side of 
the average values shown for the type. He should 
also realize that these characteristics change during 
the life of individual tubes. In designing equipment, 
therefore, he should allow for the maximum cumu­
lative variation of any characteristic from the aver­
age value of that characteristic as shown in the tab­
ulated data for the type. The exact percentage of 
the variation will be different for different types of 
tubes depending on the design of the tubes and 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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TUBE RATINGS 
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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 Josses 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
JUNE 1, 1943 RCA VICTOR DIVISION RATINGS 7
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TUBE RATINGS 
(continued from preceding page) 

bias should be increased by an amount approxi­
mately equal to one half the rated filament voltage 
and be referred to the filament mid-point. Con­
versely, if it is required to use d-c filament excitation 
on any filament type for which the data are given 
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
pends on circuit conditions and operating require­
ments. If the bias is relatively small compared with 
the filament voltage and hum is a consideration, 
adjustment of the grid bias is ordinarily essential. 
Conversely, if the bias is relatively large compared 
with the 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 
of d-c grid current and driving power shown for 
triodes and tetrodes in class B r-f service and in 
class C service are subject to variations depending 
on the impedance of the load circuit. High-impe-
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dance load circuits require more grid current and 
driving power to obtain the desired output. Low- 
impedance circuits need less grid current and driv­
ing power, but plate-circuit efficiency is sacrificed. 
In comparison, the d-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, the 
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.

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

It should be noted that a reduction of 5 per cent in 
the filament voltage applied to tubes with pure-tung- 
sten filaments will approximately double their life. 
A reduction of 15 per cent will increase the filament 
life almost tenfold.
During long or frequent standby periods, pure-tung- 
sten-filament tubes may be operated at decreased 
filament voltage to conserve life. When the average 
standby time is an appreciable portion of the aver­
age duty cycle and is less than 2 hours, it is recom-. 
mended that the filament voltage of all but the 
largest types be reduced to 80 per cent of normal; 
and that for longer periods, the filament power be 
turned off. For the largest types, such as the 898, it 
is recommended that the filament voltage be reduced 
to 80 per cent of normal during standby operation 
up to 12 hours; and that for longer periods, the fila­
ment power be turned off.
For turning on filament power, a filament starter 
should be used so as to increase the voltage gradually 
and to limit the high initial rush of current through
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the filament. It is important that the filament cur­
rent never exceed, even momentarily, a value of 
more than 150 per cent of normal, unless the tube 
data specify otherwise. Similarly, as an added pre­
caution, the filament power should be turned off 
gradually to prevent cooling strains in the filament.

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

The operating voltage of a thoriated-tungsten fila­
ment should, in general, be held to within ±5 per 
cent of its rated value. However, in transmitting 
applications where the tube is lightly loaded, the 
filament may be operated on the low side—as much 
as 5 per cent below normal voltage. As conditions 
require, the voltage should be increased gradually 
to maintain output. Toward the end of life, addi­
tional service may be obtained by operating the fila-
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TYPES OF CATHODES
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ment above itq 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; 
for 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, most mercury-vapor rec­
tifiers, and some special tubes. Coated filaments 
employ a relatively thick coating of alkaline-earth 
compounds on a metallic base as a source of elec­
tronic emission. The metallic base carries the heat­
ing current. These 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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lation regularly and consistently does not-exceed 1 
to 2 per cent, it is practical to reduce the filament 
voltage slightly (not over 5 per cent) with benefit to 
tube life.

During standby periods of less than 15 minutes, the 
filament voltage of quick-heating, high-vacuum 
types, such as the 1616 and 1624, should be reduced 
to 80 per cent of normal; for longer periods, the fila­
ment power should be turned off. In contrast, the 
voltage of coated filaments in gas or vapor tubes 
should not be reduced during standbys except under 
conditions explained in the preceding paragraph. 
In general, the 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-
JUNE 1, 1943 rca VICTOR DIVISION CATHODES 3

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



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

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

Exposure of photocathodes to intense light, such as 
direct sunlight, may decrease the sensitivity of the 
tubes in which they are used, ev,en 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

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 published or measured values.

The conversion factors obtained from the nomograph are 
applicable to triodes, tetrodes, pentodes, and beam power 
tubes whentheplate voltage, grid-No.1 voltage, and grid-No.2 
voltage are changed simultaneously by the same factor. They 
may be used for any class of tube operation (class A, AB ।, 
AB2, B, or C).

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

CONVERSION
FACTORS
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CONVERSION FACTORS

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

EXAMPLE
Published characteristics for a typical pentode are list­

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

Published 
Value

Conversion 
Factor

Desired 
Value

Plate Voltage ............................. . 250 0.8 200 volts
Grid-No.2 Voltage ..................... . 250 0.8 200 volts
Grid-No. 1 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 (Approx.). . . 0. 13 1. 12 0. 15 megohm
T ransconductance......................... . 2000 Ô.89 1780 pihos

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 
value of Fe is between 0.7 and 1.5. When Fe is extended be­
yond these 1 imits (down to 0.5 or up to 2.0), the accuracy be­
comes considerably reduced and the results obtained can serve 
only as a rough approximation.

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

CONVERSION
FACTORS
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OUTLINES — Glass Tubes

SUBMINIATURE—Flexible Lead Type

AOd‘ MAX. 
■.366"MIN.

40° ^^^O*

0.235 B-FLEXIBLE 
LEADS 
Q-„+0.002” 00,7 -0.001”

I J ETEC No.3-l|

Measured from bulb seat to bulb-top line as determined by 
of 0.210* ± 0.001* I.D.

a ring gauge
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OUTLINES — Glass Tubes
SUBMINIATURE—Sub-Minar 8-Pin Base Type

i^.400" MAX. 
.366“ MIN.

t A- “f
1 -

MAA. 1 J 200” 
+.060“ 

1
Izmir 

SMALL-BUTTON SUB-MINAR

| J ETEC No. 3-5 |

Measured from base 
of 0.210" ± 0.001"

seat to bulb-top line as determined by a ring gauge 
1.0.
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OUTLINES —Glass Tubes
ACORN—Radial 7-Pin Base Type

I J ETEC No.4-2 I

For additional 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

Reference Pin (R)
Base Type 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 clips located on a 
circle of 0.938" diameter, as well 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 max i mum variations which socket clips and terminal 
connectors should accommodate.
The clear area for pin position R is narrower than the 
others because pin posit«ionxR i$ used as a reference for 
the other pins.
Sockets should be designed so that the maximum diametric 
clearance between socket clips is never less than 0.850".

For pin numbering of each of these bases, see respective Dimensional 
Outline on preceding pages.
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OUTLINES-Glass Tubes
MINIATURE—Miniature 7-Pin Base Types

•-V^AX.

SMALL-BUTTON
MINIATURE 7-PIN

<— 3/4MAX.

SMALL-BUTTON
MINIATURE 7-PIN

IJETEC No.5- I I I J ETEC No.5-2 I

*— 3/4"max.

SMALL-BUTTON
MINIATURE 7-PJN

IJETEC No.5-3 I

Measured from base seat to bulb-top line as determined by ring gauge of 
7/16' I.D.

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OUTLINES — Glass Tubes
MINI ATURE—Noval 9-Pin Base Types

^^"max.

7/0 MAX.

SMALL-BUTTON NOVAL 
9-PIN

2V 

MAX.

I'V 

MAX.

..jnnjirV— 

SMALL-BUTTON NOVAL
9-PIN

I J ETEC No.6-2~|

*—7/ô MAX.

SMALL-BUTTON NOVAL

im
SMALL-BUTTON NOVAL

9-PIN 9-PIN

I J ETEC No.6-3~| |jETEC No.6-7|

Measured from base seat to bulb-top line as determined by ring gauge of 
7/16" I.D.
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OUTLINES-Glass Tubes
GLASS OCTAL—Octal Base Types 

with T9 Bulbs

OUTLINE DIMENSION

JETEC No. A 
Max. 

INCHES

B 
Max. 

INCHESFig. 1 Fig.2 Fig.3

- 9-1 1-3/4* 2-5/16
— 9-7 — 2-1/2 3-1/16

9-41 9-11 9-12 2-3/4 3-5/16
— 9-13 — 2-13/16 3-3/8
— 9-15 — 2-7/8 3-7/16
- 9-33 - 3-1/4 3-13/16

For electron-ray tubes, the seated height is 1-11/16" + 1/16" - 1/4".
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OUTLINES—Glass Tubes
GLASS OCTAL—Octal Base Types 

with T9 Bulbs

SKIRTED 
MINIATURE

I3/|6 MAX.

'32 3V 3 z8
<32 MAX.

IJ ETEC No.9-23 I

INTERMEDIATE­
SHELL OCTAL 

WITH EXTERNAL 
BARRIERS

I JETEC No. None I

- SKIRTED 
MINIATURE

37z" 
5 * “

1 <32 MAX.
3 5/|6

± 3/|6

INTERMEDIATE­
SHELL OCTAL

IJETEC No. None) I JETEC No.9-5 I |

OUTLINES 5MAY 1, 1955 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



OUTLINES—Glass Tubes
GLASS OCTAL—Octal Base Types 

with TI2 Bulbs

SHORT 
JUMBO­
SHELL 
OCTAL,

up
IjETEC No. None! fjETEC No. None]

w 

23/ "i
w

IJETEC No. None| [JETEC No. None|

MAY 1, 1955 OUTLINES 6TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OUTLINES—Glass Tubes



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

IJETEC No,9-3 11

MAY 1, 1955 OUTLINES 7TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



OUTLINES—^lass Tubes

SMALL U—PIN, SMALL 5-PIK, 
SMALL 6—PIN, & SMALL 7-PIN BASE TYPES

*1 9/|6MAX.^H

■*l 1 ^¡6 MAX.H--

1 ZI6_ 
MAX.

SMALL-SHELL 
SMALL 4-,5-,6-j 

7-PIN

I J ETEC No.9-26 | fJETEC No. 12-5 I

SMALL 4-,5-,6-,7-PlN

I J ETEC No. 12-2 IÍJ ETEC No. 12-61

MAY 1, 1955
TUBE DIVISION

OUTLINES 7
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



OUTLINES-Glass Tubes



OUTLINES —Me+al Tubes

For correlation of 
TUBE TYPE, ENVELOPE DESIGNATION, & OUTLINE No,, 

see KEY on back of this sheet

1 
MAX.

[JETEC No.8-5| I JETEC No.8-3|

IJETEC IJETEC No.8-4|

OUTLINES 8MAY 1, 1955
TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



OUTLINES—Me+al Tubes



©
OUTLINES-Metal Tubes

KEY

Type 
No.

Envelope 
Designation

Outline 
Jetee No.

'0Z4 MTT8A 8-3
5T4 MT10A 10-1
5W4 MT8B 8-0
5Z4 MT8B 8-6
6A8 MTT8A 8-4

6AB7 MT8G 8-1
6AC7 MT8G 8-1
6AG7 MT8B 8-6
6B8 MTT8A 8-4
6C5 MT8G 8-1

6F5 MTT8A 8-4
6F6 MT8B 8-6
6H6 MT8K 8-5
6J5 MT8G 8-1
6J7 MTT8A 8-4

6K7 MTT8A 8-4
6K8 MT8G 8-2
6L6 MT10A 10-1
6L7 MTT8A 8-4
6N7 MT8B 8-6

6Q7 MTT8A 8-4
6R7 MTT8A 8M
6S7 MT8G 8-2
6SA7 MT8G 8-1
6SB7-Y MT8G 8-1
6SC7 MT8G 8-1
6SF5 MT8G 8-1
6SF7 MT8G 8-1
6SG7 MT8G 8-1
6SH7 MT8G 8-1

6SJ7 MT8G 8-1
6SK7 MT8G 8-1
6SQ7 MT8G 8-1
6SR7 MT8G 8-1
6SS7 MT8G 8-1

Type 
No.

Enve I ope 
Designation

Outline 
Jetee No.

6ST7 MT8G 8-1
6SZ7 MT8G 8-1
6V6 MT8B 8-6
6X5 MT8B 8-6
12A6 MT8B 8-6

12C8 MTT8A 8^1
12H6 MT8K 8-5
12K8 MT8G 8-2
12SA7 MT8G 8-1
12SC7 MT8G 8-1

12SF5 MT8G 8-1
12SF7 MT8G 8-1
12SG7 MT8G 8-1
12SH7 MT8G 8-1
12SJ7 MT8G 8-1

12SK7 MT8G 8-1
12SQ7 MT8G 8-1
12SR7 MT8G 8-1
12SW7 MT8G 8-1
12SY7 MT8G 8-1

25A6 MT8B 8-6
25 L6 MT8B 8-6
25Z6 MT8B 8-6
502-A MT8G 8-1
1611 MT8B 8-6

1612 MTT8A 8-4
1613 MT8B 8-6
1614 MT10A 10-1
1619 MT10A 10-1
1620 MTT8A 8^1

1621 MT8B 8-6
1622 MT10A 10-1
1631 MT10A 10-1
1632 MT8B 8-6
1634 MT8G 8-1

5693 MT8G 8-1

MAY 1, 1955 wee DIVISION OUTLINES 9
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY



BASES
MINIMUM DIAMETERS

Until such time as the Handbook pages covering bases are re­
issued to include minimum diameters of wafers, shells, and 
sleeves, this provisional’ sheet will supply these minimum 
diameters for the following bases to supplement the maximum 
diameters which are shown on the respective base drawings.

Base

3—PIN & 4-PIN TYPES:

Minimum 
Diameter

Peewee 3-Pin................................................................................... 0.610"
Small 4-Nub...................................................................................... 0.970"
WD 4-Pin.............................................................................................. 1.097"
Tapered Small 4-Pin................................................................... 1.136"
Snail 4-Pin...................................................................................... 1.136"
Medium 4—Pin.................................................................................... 1.337"
Medium 4-Pin with Bayonet....................................................... 1.337"
Jumbo 4-Pin...................................................................................... 1.840"
Super-Jumbo 4—Pin.....................   2.177"

5-PIN TYPES:

Snail 5-Pi n...................................................................................... 1.136"
Medium 5-Pin.................................................................................... 1.337"
Giant 5-Pin...................................................................................... 2.142"

6-PIN TYPES:

Small 6-Pin...................................................................................... 1.136"
Medium 6-Pin.................................................................................... 1.337"

7-PIN TYPES:

Small 7-Pin...................................................................................... 1.136"
Medium 7-Pin.................................................................................... 1.337"
Medium 7-Pin with Bayonet.................................................... 1.337"
Giant 7-Pin...................................................................................... 2.146"

8-PIN TYPES:

Dwarf Shell Octal 8-Pin....................................... 1.028"
Dwarf Metal Shell Octal 8-Pin........................ 1.015"
Small Shell Octal 8-Pin....................................... 1.136"
Intermediate Shell Octal 8-Pin...................... 1.235"
Small Wafer Octal 8-Pin....................................... 1.271"

with Sleeve No. R1483...........................  
k Sleeve 1.198"

with Sleeve No. T254.................................(Wafer 1.271"
k Sleeve 1.369

Medium Shell Octal 8-Pin.................................... 1.337"
Large Wafer Octal 8-Pin....................................... 1.677"

with Sleeve No. T253................................ /^fer 1.677"
k Sleeve 1.845"

12-PIN & I4-PIN TYPES:
Medium Shell Di hept al 14-Pin.......................... 2.200"

■TOTsMAR. 30, 1945
RCA VICTOR DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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BASES

1-TERMI NAL TYPES (CAPS)

MINIATURE
WITH WAFER

SKIRTED MINIATURE

i 

.260"*

.2 50" 
±.005"
___£

.220"
r

INSULATING 
WAFER

JETEC No.CI-4 
RCA No.M—399

h—.250*  
±.005"

JETEC No.CI-3 
RCA No.3933

SKIRTED MINIATURE SKIRTED MINIATURE
iM .250" 

±.005"

±.020" ¡JETEC NO.CI-33]
JETEC No.CI-2 

RCA No.3927

SMALL 
.360*  

±.005*  *

±.020"

.406'

1

JETEC No.CI-l
RCA No.3907

SKIRTED SMALL

¡JETEC N0.CI-22I

* Add 0.020* for solder on finished tube.

MAY 3, 1954 CAPS 1TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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BASES

1-TERMINAL TYPES. (CAPS)

MEDIUM 
.566* 

*“±.007* “*

JETEC No.CI-5 
RCA No.3903

SKIRTED MEDIUM 
_ .566* 
*“±.007**"

SKIRTED MEDIUM
u_ .566"^ 

t.OO7

1.312*

1.052"

1.156"-
JETEC No.CI-14 

RCA No.3980

JETEC No.CI-6 
RCA No.3904

D Add (

MAY 3,

.040" for solder on finished tube.

CAPS 11954 TUBE DMSIpN

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY



BASES
1 TERMINAL TYPES (CAPS)

SKIRTED MEDIUM

JETEC No.CI-27 
RCA No.3985

SKIRTED MEDIUM
.566" 

±.007" ■

JETEC No.C1-29 
RCA No.39002

° Add 0.040* for solder on finished tube.

MAY 3, 1954 tube division CAPS 2
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY
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BASES

1 TERMINAL TYPES (CAPS)

SKIRTED MEDIUM 
WITH ROLLED EDGE 

.566^ 
*.007

JETEC No.CI-19 
RCA No.3940

LARGE SKIRTED LARGE

JETEC No.CI-8 
RCA No.3910

1.406"

JETEC No.CI-9 
RCA No.3905

° Add 0.040" for solder on finished tube.
* Add 0.060" for solder on finished tube.

MAY 3, 1954 TUBE DIVISION CAPS 2



BASES
1-TERMINAL TYPES (CAPS)



BASES
1-TERMINAL TYPES (CAPS)

DETAILS OF 
RECESSED SMALL BALL CAP & BULB ASSEMBLY

| J ETEC No.J I-221

.I4O*R.MIN. 
TO FILLET

OUTSIDE CONTOUR 
OF BULB]

^|6'R. MAX.
34|*R. MAX. 
(SEE NOTE)

3/l6*

.056 R. 

.060*1.005' 
DIA.

.I5O*+.OI5-.OIO*POST

.I5O*+.O3O*-.OIO*RIM

.113*1.005' 
DIA.

ALTERNATE EDGE DESIGN
5/|6*RMAX.— 

%2 MAX.—
.200 R. 
MIN.

T

MAX.

VARIANT SEAL SHAPES

NOTE:PROTRUSION OF GLASS AROUND CAP 
ABOVE BULB CONTOUR IS LIMITED 
TO AREA BOUNDED BY CIRCLE 
CONCENTRIC WITH CAP AXIS AND 
HAVING RADIUS OF 3^* MAX.

FOR ATTACHING OR DETACH I NG,THE CONNEC­
TOR 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 WILL NOT BE 
MORE THAN 10°.

92CM-6535R4

RADIO CORPORATION OP AMERICA. HARR IRON, MW ARMY

MAY 3, 1954 TUBE DIVISION CAPS 3



BASES
1-TERMINAL TYPES (CAPS)

DETAILS OF 
RECESSED SMALL CAVITY CAP 

& BULB ASSEMBLY
| JETEC No.J 1-2 1 |

%*MAX. R.
(SEE NOTE)

VARIANT SEAL SHAPES

NOTE : PROTRUSION OF GLASS AROUND CAP ABOVE 
BULB CONTOUR IS LIMITED TO AREA BOUNDED 
BY CIRCLE CONCENTRIC WITH CAP AXIS AND 
HAVING RADIUS OF 3/4* MAX.

FOR ATTACHING OR DETACHING,THE CONNECTOR 
SHOULD REQUIRE NOT MORE THAN 8 POUNDS 
TOTAL FORCE PERPENDICULAR TO THE PLANE 
OF THE RIM OF THE CAP.
CONNECTOR SHOULD PROVIDE POSITIVE SPRING 
CONTACT TO TOP AND BOTTOM INTERIOR SURFACES. 
IT SHOULD NOT MAKE CONTACT TO THE INSIDE 
TOP SURFACE ONLY.
ANGLE BETWEEN PLANE OF THE RIM OF CAP AND 
PLANE TANGENT TO ORIGINAL CONTOUR OF BULB 
AT CENTER OF CAP WILL NOT BE MORE THAN 10°.

92CM-665IR2

CAPS 4MAY 3, 1954 TUBE DIVISION
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY



BASES
3-PIN TYPES

SMALL-SHELL 
PEEWEE 3-PIN

J ETEC No.A3-I 
RCA No.3313

Base-pin positions are he Id to toIerances such that entire 
length of pins will enter fIat-pI ate gauge (JETEC No.GA3-l) 
having thickness of 1/4" and three holes with diameters 
of 0. 1030"- 0.1035" so located on a 0.3440" ± 0.0005" 
diameter circle that the 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 totaling 2 pounds will not be lifted when 
pins are withdrawn.

Add 0.020" for solder on finished tube.

BASES 1NOV. 5, 1954 TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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BASES
¿-TERMINAL TYPES

NOV. 5, 1954 TUBE division
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

BASES 1



BASES
4-PIN TYPES

"SMALL 4-PIN"
PIN DIMENSIONS AND ORIENTATION

p065z/ MAX.

MAX. .596 
MAX.

.450 
MIN.

_ 2-PINS 
.I56*± .003"

2-PINS. 
J25"± .003'

Base-pin positions are he Id to toIerances such that entire 
I engt h of pins wi I I enter f I at-p I ate gauge ( J ETEC No.GA4-I ) 
having thickness of 1/4" and four holes, two with diame­
ters of 0.1650" ± 0.0005" and two with diameters of 
0.1340" ± 0.0005" so located on a 0.6400" ± 0.0005" di­
ameter circle that the distance between the adjacent 
0.1650" diameter pins is 0.468" ± 0.0005" and the distance 
between the adjacent 0.1340" diameter pins is 0.437" 
± 0.0005".

Pin fit in gauge is such that gauge together with sup­
plementary weight totaling 4 pounds will not be lifted 
when pins are withdrawn.

DWARF-SHELL SMALL-SHELL
SMALL 4-PIN SMALL 4-PIN

JETEC No.A4-26 
RCA No.4107

JETEC NO.A4-5 
RCA No.4108

Add 0.030" for solder on finished tube.

BASES 2NOV. 5, 1954 tube divbion
RADIO CORPORATION Of AMERICA, HARRISON, NEW JCRSEY



BASES
4-PIN TYPES

MEDIUM-SHELL 
SMALL 4-PIN

MEDIUM-SHELL 
SMALL 4-PIN 

with BAYONET

—J 1.337*—1.377*

f— .070*1 .008*

JETEC NO.A4-9 
RCA No.4106

JETEC No.A4-10 
RCA No. 41 02

For other dimensions, see first Page 
of the "Small 4~Pinn series.

Add 0.030" for solder on finished tube.

TUK DfVMON
RADIO CORPORATION OP AMIRICA, MAMMON, MtW MUtY

BASES 2NOV. 5, 1954
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BASES
4-PIN TYPES

MEDIUM - METAL- SHELL 
JUMBO 4-PIN 
WITH BAYONET

.094
±.015

1.395'

1.670'250* 
MIN.

.082 I MAX.
1.165"* 
±.020

I .260"MAX -
t 1.320" 

MAX.

f tr 

•030" 
MAX.

JETEC No.A4-29

RCA No.I839B

SKIRTED MEDIUM-METAL-SHELL 
JUMBO 4-PIN 

WITH BAYONET

JETEC No.A4.-69

RCA No.4260A

Other dimensions are same as Base JETEC No.Aq-Qg above.

Add 0.060" for solder on finished tube.

JAN. 3, 1955 BASES 3TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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BASES
4-PIN TYPES

SUPER-JUMBO 4-PIN
PIN DIMENSIONS AND ORIENTATION

4 PINS

.062*MAX.

.700"< 
MAX..580" 

MIN.
1

Base-pin positions are held 
centers may dev i ate a max i mum 
true geometric position.

to tolerances such that pin 
distance of 0.0 10" from their

SMALL-SHELL 
SUPER-JUMBO 4-PIN

MEDIUM-SHELL 
SUPER-JUMBO 4-PIN

-*j 1.422*-1.489* |—

J ETEC No.A4-I 5

RCA No.41 I

Add 0.060" for solder on finished tube.

JAN. 3, 1955 BASES 3
TUBE DIVISION

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY
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BASES
4-PIN TYPES

LARGE-SHELL 
SUPER-JUMBO 4-PIN 

WITH BAYONET

- ------ 2.187*-2.219*------- H

JETEC No.84-133

RCA No.3982

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

* Add 0.060" for solder on finished tube.

BASES 4JAN. 3, 1955 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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BASES
4-PIN TYPES

LARGE - METAL-SHELL 
SUPER-JUMBO 4-PIN 

WITH BAYONET

f----2.177"-2.219"-----

JETEC No. A4-I 8 

RCA No.4310

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

* Add 0.060* for solder on finished tube.

JAN. 3, 1955 TUBE DMSION BASES 4
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY





BASES
4-PIN "TYPES

Vith Bottom View

SUPER-JUMBO 4-PIN

I No. 43 IO I

* On finished tube, add .030* for solder.

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY. INC.



BASES
5-PIN TYPES

"SMALL 5-PIN"
PIN DIMENSIONS AND ORIENTATION

.065"MAX. 
I

Base-pin positions are he Id to to Ierances such that entire 
length of pins will enter flat-pl ate gauge (JETEC No.GA5-I) 
having thickness of 1/4" and five holes with diameters of 
0.1360" ± 0.0005" so located on a 0.7500" ± 0.0005" 
diameter circle that the distance between centers of the 
four adjacent holes is 0.3750" ± 0.0005" and the distance 
between the center of the remaining hole and its adjacent 
hole centers is 0.5300" ± 0.0005".

Pin fit in gauge is such that gauge together with sup­
plementary weight totaling 4 pounds will not be lifted 
when pins are withdrawn.

SMALL -SHELL MEDIUM-SHELL
SMALL 5-PIN SMALL 5-PIN

—1 1.337*-1.377"

JETEC NO.A5-6

RCA No.5 I 08

JETEC No.A5-I I

RCA No.5 I 06

* Add 0.030" for solder on finished tube.

BASES 5MAR. 1, 1955 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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BASES
5-PIN TYPES

SMALL-SHELL DUODECAL 5-PIN
For details of this base, see corresponding 

DUODECAL 12-PIN type

DWARF-SHELL OCTAL 5-PIN 
SMALL-SHELL OCTAL 5-PIN 
SMALL-WAFER OCTAL 5-PIN 
SMALL-WAFER OCTAL 5-PIN 

WITH SLEEVE 
INTERMEDIATE-SHELL OCTAL 5-PIN 

SHORT 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 corresponding 

OCTAL 8-PIN type

SMALL RADIAL 5-PIN
See OUTLINES—Glass Types

MEDIUM-MOLDED-FLARE 
SEPTAR 5-PIN

See Tube Type 4-65A

BASES 6MAR. 1, 1955 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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BASES
6-PIN TYPES

"SMALL 6-PIN"
PIN DIMENSIONS AND ORIENTATION

.065*MAX.

y

Base-pin positions are held to tolerances such that entire 
length ofpinswillenter fI at-pl ate gauge (JETEC N0.GA6-I) 
having thickness of 1/4" and six holes, two adjacent with 
diameters of 0.1650" ± 0.0005" and four with diameters of 
0.1360" ± 0.0005" so located on a 0.7500" ± 0.0005" 
diameter circle that the distance between any two adja­
cent hole centers is 0.3750"±0.0005".

Pin fit in gauge is such that gauge together with supple­
mentary weight totaling 4 pounds will not be lifted when 
pins are withdrawn.

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

—1 1.337*-1.377*  I—

JETEC NO.A6-7

RCA No.6108

JETEC NO.A6-I2

RCA No.6106

* Add 0.030" for solder on finished tube.

MAR. 1, 1955 TUBE DIVISION BASES 6
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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BASES
6-PIN TYPES

LONG MEDIUM-SHELL 
SMALL 6-PIN

1.337"-1.377" |—
1 

1.315"
1.908"*

|RCA No.6Ì~05]

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

SMALL-SHELL DUODECAL 6-PIN
For details of this base, see corresponding 

DUODECAL 12-PIN type

SMALL-SHELL OCTAL 6-PIN 
INTERMEDIATE-SHELL OCTAL 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 corresponding 

OCTAL-8 PIN type

Add 0.030" for solder on finished tube.

BASES 7MAR. 1, 1955 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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BASES

6-TERMINAL TYPES

SPACE FOR CONNECTOR 
BETWEEN WING NUT AND 
LOCK NUT IS 3/|6* MAX.

JETEC No.FO-6 

RCA No.6628

BASES 7MAR. 1, 1955
TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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BASES
7-PIN TYPES

SMALL-BUTTON 
MINIATURE 7-PIN

Miniature Base Rin Contour

.OIô^MIN. *
.035" MAX. J_____

.040"DIA. 
PIN

NOT BROUGHT
TO A SHARP POINT

IJETEC No.E7-I|

Base-pin positions are he I d to to Ierances such that entire 
length of pins wi I I without undue force pass into and dis­
engage f rom f I at-p I ate gauge ( pa rt of gauge JETEC No.GE7-l) 
having thickness of 1/4" and eight holes with diameters of 
0.0520" ± 0.0005" so located on a 0.3750" ± 0.0005" 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0. 1434" ± 0.0005".
The design of the socket should be such that circuit 
wiring can not impress lateral strains through the socket 
contacts on the base pins. The point of bearing of the 
contacts on the base pins should not be closer than 1/8" 
from the bottom of the seated tube.

* This dimension a round the periphery of any indiv ¡dual p i n may vary within 
the limits shown.

MAY 1, 1955 BASES 8TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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BASES
7-PIN TYPES

"SMALL 7-PIN"
PIN DIMENSIONS AND ORIENTATION

Base-pin positions are he Id to to Ierances such that entire 
length of pins willenterflat-plate gauge (J ETEC No.GA7-1 ) 
having thickness of 1/4" and seven holes, two adjacent 
with diameters of 0. 1650" ± 0.0005" and five with diameters 
of 0.1360" ± 0.0005" so located on a 0.7500" ± 0.0005" 
diameter circle that the distance between centers of the 
adjacent 0.1650" diameter holes is 0.3288" ± 0.0005" and 
the distance between centers of the adjacent 0.1360" 
diameter holes Is 0.3229" ± 0.0005".

Pin fit in gauge is such that gauge together with supple­
mentary weight totaling 4 pounds will not be lifted when 
pins are withdrawn.

SMALL-SHELL 
SMALL 7-PIN

JETEC NO.A7-8

RCA No.7108

Add 0.030* for solder on finished tube.

MAY 1, 1955 BASES 8
TUBE DIVISION

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY
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BASES
7-PIN TYPES

“MEDIUM 7-PIN*
PIN DIMENSIONS AND ORIENTATION

.06 5" MAX.

.450" 
MIN.

.596"* 
MAX.

Base-pin positions are he I d to to I e rances such that entire 
length of pins w i I I enter flat-plate gauge (J ETEC No.GA7-2) 
having thickness Of 1/4" and seven holes, two adjacent 
with diameters of 0. 1650" ±0.0005" and five with diameters 
of 0.1360" ± 0.0005" so located on a 0.8550" ± 0.0005" 
diameter circle that the distance between centers of the 
adjacent 0.1650" diameter holes is 0.3748" ± 0.0005" and 
the distance between centers of the adjacent 0.1360" 
diameter holes is 0.3681" ± 0.0005".

Pin fit in gauge is such that gauge together with sup­
plementary weight totaling 4 pounds will not be lifted 
when pins are withdrawn.

MEDIUM-SHELL 
MEDIUM 7-PIN

MEDIUM-SHELL 
MEDIUM 7-PIN 
WITH BAYONET

1.087"

JETEC NO.A7-I3 
RCA No.7306

JETEC NO.A7-I4 
RCA No.7302

* Add 0.030" for solder on finished tube.

BASES 9MAY 1, 1955 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY





BASES
7-PIN TYPES

"SEPTAR 7-PIN"
PIN DIMENSIONS AND ORIENTATION

Septar Base Pin Contour

.058 DIA. 
PIN .125" DIA. 

PIN

SHARP POINT

.040*- .085* 
CONTOUR 
OPTIONAL

.075*MAX.-^

Base-pin positions are held to tolerances such that en­
tire length of pins will without undue force pass into 
and disengage from flat-plate gauge having thickness of 
3/8" and seven holes, one with diameter of 0.1450" ± 
0.0005" and six with diameters of 0.0800" ± 0.0005" located 
on a 1.0000" ± 0.0005" diameter circle at specified 
angles with a tolerance of ±5' for each angle. Gauge is 
also provided with a hole 0.500" ± 0.010" concentric 
with pin circle.

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

BASES 10MAY 1, 1955
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BASES
7-PIN TYPES

SMALL-BUTTON 
SEPTAR 7-PIN

SMALL-WAFER
SEPTAR 7-PIN

JETEC NO.E7-26
RCA No.FSB7IO

JETEC NO.E7-2I
RCA No.FSB7l2

MEDIUM 
MOLDED-FLARE 
SEPTAR 7-PIN

JETEC NO.E7-2
RCA No.FSB603

For other dimensions of above bases, see first 
Page of the "Septar q-Pin" series

MAY 1, 1955 BASES 10TUBE DIVISION
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BASES
7-PIN TYPES

SMALL-SHELL DUODECAL 7-PIN

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

SMALL-SHELL OCTAL 7-PIN 

INTERMEDIATE-SHELL OCTAL 7-PIN 

SHORT INTERMEDIATE-SHELL OCTAL 7-PIN 
WITH EXTERNAL BARRIERS 

MEDIUM-SHELL OCTAL 7-PIN 

SHORT JUMBO-SHELL OCTAL 7-PIN 

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

MAY 1, 1955 BASES 11TUBE DIVISION
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BASES
8-PIN TYPES

SMALL-BUTTON SUB-MINAR 8-PIN

.050 MAX.
UNTINNED SECTION 

<- ALL PINS

1

|JETEC N0.E8-9|

Base-pin positions are held to to I erances such that entire 
length of pins will without undue force pass into and dis­
engage from f I at-p I ate gauge ( part of gauge JETEC N0.GE8-I) 
having thickness of 13/64" and nine holes with diameters 
of 0.0240" ± 0.0005" so located on a 0.2350"|± 0.0005” 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0.0804" ± 0.0005".

The design of the socket should be such that the point of 
bearing of the contacts on the base pins should not be 
closer that 0.050” from the bottom of the seated tube.

* The specified pin diameter applies only in the zone between 0.050" from 
the base seat and the end of the pin.

MAY 1, 1955 BASES 11
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BASES
8-PIN TYPES

SMALL-BUTTON DITETRAR 8-PIN

.I25"maX.
TZ € 

.503 .368 MIN. 
MAX. i 

.ooo"min.- 
.265"maX.-

JETEC No.ES-I I 
RCA No. FSB675

Base-pin positionsare he Id to tolerances such that entire 
length of pins will without undue force pass into and dis­
engage from flat-plate gauge having thickness of 1/4" and 
nine holes with diameters of 0.0700" ± 0.0005" so located 
on a 0.6000" ± 0.0005” diameter circle that the distance 
along the chord between any two adjacent hole centers is 
0.2052" ± 0.0005". Gauge is also provided with a hole 
having diameter of 0.300" ± 0.001" concentric with the 
pin c i rc I e.

BASES 11A10-56 TUBE DIVISION
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BASES
8-PIN TYPES

LOCK-IN 8-PIN

|jETEC No.D8-l|

Base-pin positionsa re he Id to tolerances such that entire 
length of pins will without undue force pass into and dis­
engage from gauge JETEC N0.GD8-I. This gauge contains 
a flat-plate section having thickness of 1/4" and eight 
slots located and dimensioned as shown on the fol lowing 
diagram. 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.

10-56 BASES 12TUBE DIVISION
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BASES
8-PIN TYPES

"octal" 
PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE

Min. Center Max. Min. Ce n t e r Max.
A .550" . 560" .570" L 45° -
B .490" . 500" .510" M . 3'05" .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 he Id to to Ie rances such that entire 
I ength of p i ns will enter flat-pI ate gauge (JETEC No.GB8-I) 
having thickness of 1/4" and eight holes with diameters of 
0. 1030" ±0.0005" so located ona 0.6870" ±0.0005" diameter 
circle that the distance along the chord between any two 
adjacent hole centers is 0.2629" ±0.0005".

Pin fit in gauge is such that gauge together with sup­
plementary weight totaling 2 pounds will not be lifted 
when pins are withdrawn.

* Add 0.030" for solder on finished tube.

BASES 1210-56
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BASES
8-PIN TYPES

DWARF-SHELL OCTAL

No. of 
Pins
5-P i n

Pins

3, 5, 7,8

JETEC RCA
No. No.

B5-45 -

SMALL-SHELL OCTAL

No. of p JETEC RCA
Pins No. No.
8-Pin 1,2,3,4,5,6,7,8 B8-I 8529
7-Pin I,2,3,4,5, 7,8 B7-2 7529
6-Pin 1,2,3, 5, 7,8 B6-3 6529
5-Pin 1,2, 4, 6, 8 B5-5 5529

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

BASES 13JULY 1, 1955 TUBE DIVISION
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BASES
8-PIN TYPES

SHORT INTERMEDIATE-SHELL OCTAL

No. of Pins JETEC RCA
Pins No. No.
8-Pin 1,2,3,4,5,6,7,8 B8-46 8555
7-Pin 1,2,3,4,5, 7,8 B7-47 7555
6-Pin L2,3, 5, 7,8 B6-48 6555
5-Pi n 1,2, 4, 6, 8 85-49 5555

SHORT INTERMEDIATE-SHELL OCTAL
WITH EXTERNAL BARRIERS

No. of JETEC RCA
Pins tnS No. No.

8-Pin I,2,3,4,5,6,7,8 88-58 8565
7-Pin I,2,3,4,5, 7,8 87-59 7565
6-Pin 1,2,3, 5, 7,8 B6-60 6565
5—Pin 1,2, 4, 6, 8 85-62 5565

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

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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BASES
8-PIN TYPES

INTERMEDIATE-SHELL OCTAL

1.235-1^75

.020 
MAX

No. of Pins JETEC RCA
Pins No. No.
8-Pi n 1,2, 3,4,5,6, 7,8 B8-6 8537
7-Pin 1,2,3,4,5, 7,8 B7-7 7537
6-Pin 1,2,3, 5, 7,8 B6-8 6537
6-Pin 2,3,4,5, 7,8 B6-8I —
5-Pin 1,2, 4, 6, 8 B5-I0 5537
5- P i n 2,3, 5, 7,8 B5-82 —

For other dimensions, 
of the "Octal

first frage

10-56 BASES 14TUBE DIVISION
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BASES
8-PIN TYPES

SHORT MEDIUM-SHELL OCTAL
WITH EXTERNAL BARRIERS

STYLE A

No. of 
Pins Pins Style

JETEC 
No.

RCA 
No.

8-Pin 1,2,3,4,5,6,7,8 A B8- 1 10 -
8-Pin 1,2,3,4,5,6,7,8 B B8- 1 1 8 8564
7-Pin 1,2,3,4,5, 7,8 A B7- 1 1 1 -
7-Pin 1,2,3,4,5, 7,8 B B7- 1 19 7564
6-Pin 1,2,3/ 5, 7,8 A B6- 1 1 2 —
6-Pin 1,2,3, 5, 7,8 B B6-120 6564
6-Pin 2,3,4,5, 7,8 A B6-148 -
6-Pin 2,3,4,5, 7,8 B B6-122 6764
5-Pin 1,2, 4, 6, 8 A B5-I 13 -
5-Pin 1,2, 4, 6, 8 B B5-121 5564
5-Pin 2,3, 5, 7,8 A B5-149 -
5-Pin 2,3, 5, 7,8 B B5-123 5764

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

BASES 14A10-56 TUBE DIVISION
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BASES
8-PIN TYPES

MEDIUM-SHELL OCTAL

No. of n. JETEC
Pins Ptns No.

8-Pin I,2,3,4,5,6,7,8 B8-I I
7-Pin I,2,3,4,5, 7,8 B7-I2
6-Pin 1,2,3, 5, 7,8 B6-I3
5-Pin 1,2, 4, 6, 8 B5-I5

RCA 
No.

8533 
7533 
6533 
5533

LONG MEDIUM-SHELL OCTAL

No. of JETEC RCA
Pins Pins No. No.
8-Pin I ,2,3,4,5,6,7,8 B8-65 8545
5-Pin 2,3, • 5, 7,8 B5-80 5545

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

BASES 14A10-56
TUBE DIVISION
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BASES
8-PIN TYPES

SHORT JUMBO-SHELL OCTAL
WITH EXTERNAL BARRIERS

No. of 
Pins
8-Pin 
7—Pi n 
6-P i n 
5-Pin

Pins

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

JETEC RCA
No. No.

88-71 8556
B7-72 7556
B6-73 6556
B5-74 5556

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

JULY 1, 1955 BASES 15TUBE DIVISION
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BASES
8-PIN TYPES

SMALL-WAFER OCTAL

No. of JETEC RCA
Pins Pins No. No.

8-Pin 1,2,3,4,5,6,7,8 B8-2I 8527
7-Pin I,2,3,4,5, 7,8 B7-22 7527
6-Pin 1,2,3, 5, 7,8 B6-23 6527
5-Pin 1,2, 4, 6, 8 B5-25 5527

SMALL-WAFER OCTAL
WITH SHORT SLEEVE

No. of 
Pins
8-Pin

»4-1.198-1.250^

JETEC RCA

I,2,3,4,5,6,7,8 B8-44

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

JULY 1, 1955 BASES 15TUBE DIVISION
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BASES
8-PIN TYPES

SMALL-WAFER OCTAL
WITH SLEEVE

No. of 
Pins
8-Pin 
7-Pin 
6-Pin 
5-Pi n

WJ98"-l.250*H

L-1.271"-I.3I2Z<*I

JETEC
Pins No.

2,3,4,5,6,7,8 B8-26
2,3,4,5, 7,8 B7-27
2,3, 5, 7,8 B6-28
2, 4, 6, 8 B5-30

RCA 
No.

For other dimensions, see first page 
of the "Octal" series
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BASES
8-PIN TYPES

LARGE-WAFER OCTAL
WITH FLARED SLEEVE

--- 1.830"-1.890"-----I

—1.677*-1.7IS"—►

No. of 
Pins
8-Pin

n. JETEC RCA
P,ns No. No.

I,2,5,4,5,6,7,8 - -

For other dimensions, see first Page 
of the "OctaL" series
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BASES
8-PIN TYPES

LARGE-WAFER OCTAL
WITH EXTERNAL BARRIERS

LARGE-WAFER OCTAL 
WITH EXTERNAL BARRIERS 

AND SLEEVE

H—1.600*-1.625"-*-

SLEEVE
RCA NS
R6876-

T?oo"

No. of JETEC RCA
Pins ?tns No. No.

8-Pin 1,2, 3, 4, 5,6, 7, 8 B8-98 -

For other dimensions of above bases, see first 
Page of the "Octal" series
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BASES
9-PIN TYPES

SMALL-BUTTON NOVAL 9-PIN

.040"DIA. 
PIN.ois'min. #

.035" MAX. j____

NOT BROUGHT
TO A SHARP POINT

IJETEC No.E9-I |

Base-pin positions are he I d to to Ierances such that entire 
length of pins wi I I without undue force pass into and dis­
engage from gauge JETEC N0.GE9-I. This gauge contains a 
flat-plate section having thickness of 1/4" and ten holes 
with diameters of 0.0520" ±0.0005" so located on a 0.4680" 
± 0.0005" diameter circle that the distance along the 
chord between any two adjacent hole centers is 0.1446" ± 
0.0005".
The design of the socket should be 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 per i phery of any individual pinmay vary within 
the limits shown.

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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BASES
11—PIN TYPES

SMALL-SHELL 
NEOSUBMAGNAL 11—PIN

JETEC No.Bl 1-104 
RCA No.I 1442

Base-pin positions are he Id to tolerances such that entire 
length of pins will enter flat-plate gauge having thick­
ness of 1/4" and eleven holes with diameters of 0.1030" ± 
0.0005" so located on a 0.7500" ± 0.0005" diameter circle 
that the d¡stance along the chord between any two adjacent 
hole centers is 0.2113" ± 0.0005".

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

* Add 0.030" for solder on finished tube.

BASES 18JULY 1, 1955 TUBE DIVISION
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B^ES

11-PIN TYPES

"submagnal" 
PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE

Min. Center Max. Min. Center Max.
A .550" .560" . 570" L - 32-8/11° -
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" R| - .031" —
G .352" .362" .372" r2 - - .050"
H - .750" — r3 - .040" —
J .090" .093" .096" T .340" - —
K - 16-4/ 1 1° - U - - . 135"

Base-pin positions are he I d to to Ierances such that entire 
I eng th of p i ns wi I I ente r flat-pI ate gauge (JETEC No.GBI 1-2) 
having thickness of 1/4" and eleven ho I es with d i ameters of 
0. 1030" ±0.0005" so located on a 0.7500" ±0.0005" diameter 
circle that the distance along the chord between any two 
adjacent hole centers is 0.2113" ± 0.0005".

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

Add 0.030" for solder on finished tube.

JULY 1, 1955 BASES 19TUBE DIVBION
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BASES
11—PIN TYPES

SMALL-SHELL SUBMAGNAL

No. of p. JETEC RCA
Pins linS No. No.

Il-Pin 1,2,3,4,5,6,7,8,9,10,11 BI I-88 11344

For other dimensions, see first Page 
of the "Submagnai" series

BASES 19JULY 1, 1955
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BASES

11-PIN TYPES

MAGNAL 
PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE

UNDERSIDE 
OF BASE

Mm. Center Max. Mm. Center Max.
A . 550" . 560" . 570" L - 32-8/ 1 1° -
B .490" . 500" .510" M .305" .312" .317"
C . 300" . 308" . 3 15" 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 — 1.063" - r3 — .040" -
J . 090" .093" . 096" T .340" — -
K - 16-4/11° - U - - . 135"

Base-pin positions are he Id to to Ierances such that entire 
length of pins wi I I enter fIat-pI ate gauge ( jETEC No.GBI I—I) 
having thickness of 1/4" and eleven ho Ies wi t h diameters of 
0.1030" ±0.0005" so Iocated on a I .0630" ±0.0005" diameter 
circle that the distance along the chord between any two 
adjacent hole centers is 0.2995" ± 0.0005".
Pin fit in gauge is such that gauge together with sup­
plementary weight totaling 3 pounds will not be lifted 
when pins are withdrawn.

* Add 0.030' for solder on finished tube.

JULY 1.1955 tukcvBION BASES20
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BASES
11—PIN TYPES

SMALL-SHELL MAGNAL

No, of p JETEC RCA
Pins *n No, No.

Il—Pin 1,2,3,4,5,6,7,8,9,10,11 BI I-33 11247

MEDIUM-SHELL MAGNAL

No. of p. JETEC RCA
Pins r'ns No. No.

H-Pin 1,2,3,4,5,6,7,8,9,10,11 BI I-66 11248

For other dimensions of above bases, see first 
Page of the "Magnai" series

BASES 20JULY 1, 1955 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JEW



BASES
12-PIN TYPES

DWARF-SHELL DUODECAL

No. of JETEC RCA
Pins Pms ^o.

12-Pin 1,2,3,4,5,6,7,8,9,10,11,12 B12-157 -
6-Pin 1,2.3, 10,11,12 B6-158 6353

Base-pin positions are he I d to tolerances such that entire 
Iengthof pins wi I I enter f I at-p I ate gauge (J ETEC No.GBI2-l) 
having thickness of 1/4" and twelve holes with diameters 
of 0.1030" ± 0.0005" so located on a 1.0630" + 0.0005" 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0.2751" ± 0.0005".

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

Add 0.0}0" for solder on finished tube.

BASES 20A10-56 TUBE DIVISION
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BASES

12—PIN TYPES

SMALL-SHELL DUODECAL

No. of 
Pins

12—Pin 1,2, 3,4,
10-Pin 1,2,3,4,
7-Pin 1,2,
6-Pin 1,2,
5-Pin 1,2,

Pins

>,6,7,8,9, IO, I I, 12
6,7,8,9, 10, 12
6,7, IO, I I, 12
6, IO, I I, 12

IO, I I, 12

JETEC RCA
No. No.

812-43 12253
810-75 10253
B7-5I 7253
B6-63 6253
B5-57 5253

Base-pin positions are he I d to to I e rances such that entire 
lengthofpinswill enter fl at-p I ate gauge ( JETEC No.GB12-I ) 
having thickness of 1/4" and twelve holes with diameters 
of 0.1030" ± 0.0005" so located on a 1.0630" ± 0.0005” 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0.2751” ± 0.0005”.

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

* Add 0.030* for solder on finished tube.
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■ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



©
BASES

14—PIN TYPES

SMALL-SHELL NEODIHEPTAL

1.837 JIO _ MAX.
_.2O5 
MAX. „ ^35

1.087
.010" I
MAX..300-*j| [MAX, I ;

I I /-------  - * I—.

7 ' * .610 
MIN. MAX. i

.515 * 
MAX.

.370"-390
1.985 - 2.031

.340 MIN.
-.74o"-.765'

yo.of pins JETEC RCA
Pins No. No.
14-Pin 1,2,3,4,5,6,7,8,9,10,11,12,13,14 BI4-I30 14560
I2-Pin 1,2,3,4,5,6,7, 9, 11,12,13,14 B12-13 I 12560

Base-pin positionsare he Id to tolerances such that entire 
length of pins will enter flat-plate gauge (JETEC No.GBI4-2 ) 
having thickness of 1/4" and fourteen holes with diameters 
of 0.1030" ± 0.0005" so located on a 1.5500" ± 0.0005" 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0.3449" ± 0.0005".

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

Add 0.030" for solder on finished tube.

JULY 1, 1955 BASES 21
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BASES
14—PIN TYPES

"DIHEPTAL " 
PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE

.320'^ p- p-j35z/MAX.

.075"-.095" J L<—L
—»4 U*-.740"-.765"

Base-pin positions are he Id to to Ierances such that entire 
length of pinswill enter flat-plate gauge (JETEC No.GBI 4-I ) 
having thickness of I/4" and fourteen holes with diameters 
of 0.1050" ± 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 totaling 3 pounds will not be lifted 
when pins are withdrawn.

* Add 0.0J0" for solder on finished tube.
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BASES
14-PIN TYPES

SMALL-SHELL DIHEPTAL

.070" 
MAX.

No. of 
Pins

JETEC 
No.

RCA 
No.

14-Pin 1,2,3,4,5,6,7,8,9,10,11,12,13,14 BI4-45 I4I5I
12-Pin I,2,3,4,5,6,7, 9, 11,12,13,14 B 12-105 I2I5I

MEDIUM-SHELL DIHEPTAL
—»4 2.200"-2.290* AT TOP H---

2.063' .205" MAX

MAX. MAX.

2.200^-2.250" AT BOTTOM

No. of 
Pins Pins JETEC 

No.
RCA 
No.

14-Pin 1,2,3,4,5,6,7,8,9,10,11,12,13,14 BI4-38 14146
12-Pin 1,2,3,4,5, 7,8,9,10,11,12, 14 BI2-37 12146

For other dimensions of above bases, see first 
Page of the nDiheptal" series

TUM DMSON
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BASES
20-PlN TYPES

SMALL-SHELL BIDECAL

Base-pin positions are he Id to to I erances such that entire 
length of pins will enter f I at-pI ate gauge ( J ETEC No.GB20- I ) 
having thickness of 1/4" and twenty holes with diameters 
of 0.1030" ± 0.0005" so located on a 1.7500" ± 0.0005" 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0.2738" ± 0.0005".

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

Add 0.030" for so'lder on finished tube.

EASES 234-56 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY



BASES
29-PIN TYPES

SMALL-BUTTON TWENTYNINAR
2.562* MAX.

i---------- 2.047 "MAX.

Tweniyninar Base Pin Contour
X)5OZ,DIA. 

PIN

.045" MAX. FLAT
-NOT BROUGHT TO

A SHARP POINT

No. of JETEC RCA
Pins Pins No. No.

29-Pin I through 29 E29-I7 -
22-Pin I through 19,21,25,28 E22-I6 FSB693
8-Pin 2,6,10,14,18,21,25,28 E8-I9 FSB693A

4-56 BASES 24TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



© 

BASES
29—PIN TYPES

SMALL-BUTTON TWENTYNINAR (CONT'D)

Base-pin positions are he Id to to lerances such that entire 
length of pins will enter flat-plate gauge having thick­
ness of 3/8" and twenty-nine holes with diameters of 
0.0700" ± 0.0005", nineteen of which are located with 
hole centers corres ponding to the specified location of 
pin centers on a 1.8750" ± 0.0005" diameter circle, and 
ten of which are located with hole centers corresponding 
to the specified location of pin centers on a 0.8750" ± 
0.0005" diameter ci rc I econcent ric wi th the 1.8750" circle.

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

BASES 244-56 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



BASES
35-PIN TYPES

"THIRTYFIVAR"
PIN DIMENSIONS AND ORIENTATION

Thirtyfivar Base Pin Contour

.050 DIA. 
PIN

-.045 MAX. FLAT 
NOT BROUGHT TO 

A SHARP POINT

Base-pin positions are he Id to tolerances such that entire 
length of pins will ente'r flat-plate gauge having thick­
ness of 3/8" and thirty-six holes with diameters of 
0.0700" ± 0.0005", twenty-two of which are located with 
hole centers corres ponding to the specified location of

BASES 2510-56
TUBE DIVISION

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY



BASES
35-PIN TYPES

THIRTYFIVAR (CONT'D)

pin centers on a 2.1250" ± 0.0005" diameter circle, and 
fourteen of which are located with hole centers corre­
sponding to the speci-fied location of pin centers on a 
1.3750" + 0.0005" diameter circle concentric with the 
2. 1250" c ircIe.

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

SMALL-BUTTON THIRTYFIVAR

3 O^'diA. MAX.------------------------

No.of JETEC RCA
Pins Pins y0. y0_

35-Pin I through 35 E35-28 -
33-Pin Omit pins 24 and 30 E33-29 -
3 I—Pin Omit pins 24 and 30; E31-36 -

pins 23 and 31 are 
trimmed to same di­
mension as index 
pin.

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

BASES 2510-56
TUBE DIVISION

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY



DEFINITIONS“
Amplification Factor (p) is a special case of mu- 
factor. It is the ratio of the change in plate voltage 
to a change in control-electrode voltage under the 
conditions that the plate current remains unchanged 
and that all other electrode voltages are maintained 
constant. It is a measure of the effectiveness of the 
control-electrode voltage relative to that of the plate 
voltage upon the plate current. The sense is usually 
taken as positive when the voltages are changed in 
opposite directions. As most precisely used, the 
term amplification factor refers to infinitesimal 
changes. 1E62

Class A Amplifier:* An amplifier in which the grid 
bias and the alternating grid voltages are such that 
plate current in a specific tube flows at all times.

1E69
The ideal class A amplifier is one in which the alter­
nating component of the plate current is an exact 
reproduction of the form of the alternating grid 
voltage, and the plate current flows during the 360 
electrical degrees of the cycle. The characteristics 
of a class A amplifier are low efficiency and output.

Class AB Amplifier: ♦ An amplifier in which the grid 
bias and alternating grid voltages are such that 
plate current in a specific- tube flows for appreciably 
more than half but less than the entire electrical 
cycle. 1E70

The characteristics of a class AB amplifier are effi­
ciency and output Intermediate to those of a class A 
and a class B amplifier. The idle plate current and 
attendant dissipation may be made substantially 
less than is possible with class A amplifiers. This 
amplifier has been called class A prime.
■ Definitions taken from the 1933 Report of the Stand­

ards Committee of the I.R.E. are followed by the 
definition number in the report.

• To denote that grid current does not flow during any 
part of the input cycle, the suffix 1 may be added to 
the letter or letters of the class identification. The 
suffix 2 may be used to denote that grid current flows 
during some part of the cycle.

JUNE 1, 1943 hca VICTOR DIVISION DEFINITIONS 1
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY
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DEFINITIONS 

(continued from preceding page) 

Class B Amplifier:* An amplifier in which the grid 
bias is approximately equal to the cutoff value so 
that the plate current is approximately zero when 
no exciting grid voltage is applied and so that plate 
current in a specific tube flows for approximately 
one half of each cycle when an alternating grid volt­
age is applied. 1E71

The Ideal class B amplifier is one in which the alter­
nating component of plate current is an exact replica 
of the alternating grid voltage for the half cycle 
when the grid is positive with respect to the bias 
voltage, and the plate current flows during 180 elec­
trical degrees of the cycle. The characteristics of a 
class B amplifier are medium efficiency and output.

Class C Amplifier: * An amplifier in which tha grid 
bias is appreciably greater than the cutoff value so 
that the plate current in each tube is zero when no 
alternating grid voltage is applied, and so that plate 
current in a specific tube flows for appreciably less 
than one half of each cycle when an alternating grid 
voltage is applied. 1E72

Class C amplifiers find application where high plate­
circuit efficiency is a paramount requirement and 
where departure from linearity between input and 
output is permissible. The characteristics of a 
class C amplifier are high plate-circuit efficiency and 
high power output.

Control-Grid—Plate Transconductance (g ) is the 
name for the plate-current-to-control-grid-voltage 
transconductance. This Is ordinarily the most im­
portant transconductance and is commonly under­
stood when the term “transconductance” is used.

1E56
Formerly it was known as mutual conductance. See 
definition of Transconductance.
Conversion Transconductance (gc) is the quotient 
• See preceding page.
JUNE 1, 1943 rca VICTOR DIVISION DEFINITIONS 1
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DEFINITIONS 
(continued from preceding page) 

of the magnitude of a single beat-frequency compo­
nent (ft -f- f,) or (ft — f2) of the output-electrode 
current by the magnitude of the control-electrode 
voltage of frequency fn under the conditions that all 
direct electrode voltages and the magnitude of the 
electrode alternating voltage f2 remain constant and 
that no impedances at the frequencies fj or fx are 
present in the output circuit. As most precisely used, 
the term refers to infinitesimal changes. 1E60

When the performance of a frequency converter is 
determined, conversion transconductance is used in 
the same way as transconductance is used in single­
frequency amplifier computations.

Deflection Factor of a cathode-ray oscillograph tube 
is the reciprocal of the deflection sensitivity. 3Ell

Deflection Sensitivity of a cathode-ray oscillograph 
tube is the quotient of the displacement of the elec­
tron beam at the place of impact by the change in 
the deflecting field. It is usually expressed in milli­
meters per volt applied between the deflecting elec­
trodes or in millimeters per gauss of the deflecting 
magnetic field. 3E10

Direct Capacitance between two electrodes in a mul­
tielectrode tube is the ratio of the charge placed on 
either electrode to its resulting change in potential 
above the other electrode when all remaining (n-2) 
electrodes are at the potential of the first electrode, 
the charge placed on the second electrode being 
equal to the sum of the charges placed on all the 
other electrodes. '

Electrode Current is the current passing to or from 
an electrode through the vacuous space. 1E39

The terms grid current, anode current, plate cur­
rent, etc., are used to designate currents passing to 
or from these specific electrodes.

Electrode Dissipation Is the power dissipated in the
JUNE 1, 1943 RCA VICTOR DIVISION DEFINITIONS 2

RADIO CORRORATION OF AMERICA. HARRISON. NEW JERSEY



DEFINITIONS
(continued from preceding page) 

form of heat by an electrode as a result of electron 
and/or ion bombardment. 1E46

Electrode Voltage Is the voltage between an elec­
trode and a specified point of the cathode. 1E40

The terms grid voltage, anode voltage, plate voltage, 
etc., are used to designate thé voltage between these 
specific electrodes and the cathode.

Gas Amplification Factor of a phototube is the fac­
tor of Increase in the sensitivity of a gas phototube 
due solely to the'ionization of the contained gas. 
For a gas phototube having a structure such as to 
permit saturation to occur at a voltage (approxi­
mately 25 volts) less than that causing appreciable 
ionization, the gas amplification factor at a specified 
operating yoltage is the ratio of the sensitivity mea­
sured at that voltage to the sensitivity measured at 
the saturation voltage. 4E5

Grid Driving Power is the average product of the 
instantaneous value of the grid current and of the 
alternating component of the grid voltage over a 
complete cycle. This comprises the power supplied 
to the biasing device and to the grid. 1E42

Input Capacitance of a vacuum tube is the sum of 
the direct capacitances between the control grid and 
the cathode and such other electrodes as are oper­
ated at the alternating potential of the cathode. 
This is not the effective input capacitance, which is 
a function of the Impedances of the associated 
circuits. 1E67

Modulation Factor in an amplitude-modulated wave 
is the ratio of half the difference between the maxi­
mum and minimum amplitudes to the average 
amplitude.

In linear modulation the average amplitude of the 
envelope is equal to the amplitude of the unmodu­
lated wave, provided there is no zero-frequency com­
JUNE 1; 1943 RCA victor DIVISION DEFINITIONS 2
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DEFINITIONS
(continued from preceding page)

ponent in the modulating signal wave (as in tele­
phony). For modulating signal waves having un­
equal positive and negative peaks, positive and neg­
ative modulation factors may be defined as the 
ratios of the maximum departures (positive and 
negative) of the envelope from its average value to 
its average value. (See Percentage Modulation.)

IT-39
Mu-Factor (/¿-factor) is the ratio of the change in 
one electrode voltage to the change in another elec­
trode voltage, under the conditions that a specified 
current remains unchanged and that all other elect­
rode voltages are maintained constant. It is a mea­
sure of the relative effect of the voltages on two 
electrodes upon the current in the circuit of any 
specified electrode. As most precisely used, the 
term /¿-factor refers to infinitesimal changes. 1E61

Output Capacitance of a vacuum tube is the sum of 
the direct capacitances between the output elec­
trode (usually the plate) and the cathode and such 
other electrodes as are operated at the alternating 
potential of the cathode. This is not the effective 
output capacitance, which is a function of the impe­
dances of the associated circuits. 1E68

Peak Forward Plate Voltage is the maximum in­
stantaneous plate voltage in the direction in which 
the tube is designed to pass current. 1E43

Peak Inverse Plate Voltage Is the maximum instan­
taneous plate voltage in the direction opposite to 
that in which the tube is designed to pass current.

1E44
Peak Plate Current is the maximum instantaneous 
plate current passing recurrently through the tube 
in the direction of normal current flow.

Percentage Modulation is the modulation factor ex­
pressed in per cent. IT-40

Plate Resistance is the quotient of the alternating
JUNE 1, 1943 RCA V1CTOR D|V|S|ON DEFINITIONS 3
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DEFINITIONS

(continued from preceding page) 

plate voltage by the in-phase component of the al­
ternating plate current, all other electrode voltages 
being maintained constant. This is the effective 
parallel resistance and is not the real component of 
the electrode impedance. As most precisely used, 
the term refers to infinitesimal amplitudes.

Sensitivity of a phototube is basically defined as the 
quotient of the current through the tube by the 
radiant flux received by the cathode. The term 
“radiant flux” includes both visible radiation (light) 
and invisible infra-red and ultra-violet radiation. 
When stated in accordance with this basic definition, 
sensitivity is usually given in terms of microam­
peres per microwatt of radiant flux.

For convenience, sensitivity is frequently stated in 
terms of visible radiation only, and is then known as 
Luminous Sensitivity. When so stated, it is usually 
expressed in terms of microamperes per lumen of 
light flux, and depends on the color of the light or 
the spectral distribution of the radiant flux used to 
excite the phototube.

2870 Tungsten Sensitivity is the luminous sensitiv­
ity when the incident luminous flux is produced by a 
tungsten-fllament lamp at a color temperature of 
2870 degrees Kelvin.

When a phototube is used under steady illumina­
tion, its luminous sensitivity is known as Static 
Luminous Sensitivity. This is defined as the direct 
anode current produced by the light flux divided by 
the incident light flux of constant value.

When the light input to a phototube varies, as at 
audio frequency in sound reproduction, the lumi­
nous sensitivity is identified as Dynamic Sensitivity, 
and may be conveniently defined as the quotient of 
the amplitude of variation in anode current to the 
amplitude of variation in light input.

In high-vacuum phototubes, the dynamic sensitivity
JUNE 1, 1943 RCA VICTOR DIVISION DEFINITIONS 3
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DEFINITIONS
(continued from preceding page)

is ordinarily independent of frequency. In gas 
phototubes, the dynamic sensitivity falls off at the 
higher frequencies because there is a time lag be­
tween the current component produced by the sec­
ondary electrons resulting from excited atoms and 
positive ions arriving at the cathode. As the phase 
difference between these two components increases 
with increasing frequency of light variation, the net 
current variation decreases with consequent reduc­
tion in sensitivity. In the application of gas photo­
tubes to audio frequencies, this effect is relatively 
unimportant but can be compensated for, if desired, 
in the design of the associated amplifier.

In the design of equipment utilizing phototubes, 
consideration should always be given to the effect 
of the time constant of the circuit consisting of the 
phototube and its associated load in reducing the 
performance capability of the phototube with in­
creasing frequency.

Transconductance from one electrode to another is 
the quotient of the in-phase component of the alter­
nating current of the second electrode by the alter­
nating voltage of the first electrode, all other elec­
trode voltages being maintained constant. As most 
precisely used, the term refers to infinitesimal am­
plitudes. 1E55

Tube Voltage Drop in a gas or vapor-filled tube is 
the plate voltage during the conducting period.

1E45

JUNE 1, 1943 RCA VICTOR DIVISION DEFINITIONS 4
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CATHO
DE-RAY TU

B
ES

This section pertains to RCA tubes for sig­
nal-to-image, image-to-signal, and image- 
to-image applications. It includes data on 
cathode-ray tubes for oscillographic and 
picture-reproduction use, camera tubes for 
television pickup, and monoscopes for test­
ing the performance of television equipment.

For further Technical Information, write to 
Commercial Engineering, Tube Department, 
Radio Corporation of America, Harrison, N. J.

7 52
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PRICES0

OF CATHODE-RAY TUBE TYPES

Type Schedule 
P®

Schedule 
0* type Schedule 

D*
Schedule

2API-A*.... - 1 10.55 12DP7-B.... - 1 72.50
2BPI....... — 9.60 I2KP4-A*... $39.50 —
2BPII...... - 11.00 I2LP4..... — •
2F2I....... — 105.00 I2LR-A.... 32.00 a
3API-A4..... — 15.75 I2SP7..... — 47.40
3BPI-A..... - 16.50 I4CP4*.... 35.00 •
3JPI....... — 19.00 I4EP4..... 35.00 «
3JP7....... 23.00 I6ADP7.... « 55.00
3KPI....... — 14.50 I6AP4-A.... 46.00 a
3KP4*...... $20.00 — I6DP4-A*... 39.00 —
3KPII...... — 16.50 I6GP4..... 46.00 —
3MPI....... — 14.75 I6GP4-A.... — •
3RPI....... — 14.50 I6GP4-B.... 46.00 —
5BPI-A*.... - 22.50 I6GP4-€.... - •
5CP1-A..... — 23.25 I6KP4*.... 37.00 —
5CP7-A..... - 27.25 I6LP4-A4... 40.00 -

5CPII-A.... — 27.50 I6RP4*.... 37.00 —
5CPI2...... — 27.00 I6TP44--... 37.00 —
5FP4-A..... — 41.75 16WP4-A*... 40.00 —
5FP7-A..... — 30.25 I7BP4-A.... 36.00 -

5FPI4...... - 30.25 I7CP4..... 35.00 —
5TP4....... 60.00 - I7GP4..... 46.00 —
5UPI....... — 17.75 I7HP4..... 38.25 —
5UP7....... - 20.25 I7JP4..... 36.00 —
5UPII...... — 22.00 I7LP4..... 38.25 —
5WPII...... - 70.00 I7QP4..... 36.00 —
5WPI5...... — 70.00 I7TP4..... 36.50 —
5ZPI6...... • 71.25 I9AP4..... , — •
7BP7-A..... * 48.50 I9AP4-A.... 59.00 —
7CPI....... - 30.75 I9AP4-B....■ 59.00 —
7DP4....... 31.50 « I9AP4-D...., — •
7JPI....... — 23.50 20CP4..... . 51.50 —
7JP4....... 26.00 « 20MP4..... > 54.00 —
7MP7....... — 39.50 2IAP4..... 55.00 —
7MPI4...... — 39.50 2IMP4..... 57.00 —
7HP4....... - 600.00 902-A*.... — 12.50
7QP4....... - 39.50 905-A*.... - 65.25
7TP4....... — 52.00 908-A*.... — 16.50
7VPI....... - 25.00 912....... — 155.00
7WP4....... — 630.00 9134...... — 15.50
9APU....... - • 914-A..... — 93.50
I0BP4....... a • 1850-A.... — 540.00
I0BPU-A.... 28.00 a 5527...... — 49.90
1OFW-A*.... 35.00 - 5820...... — 1200.00
I0KP7...... — 50.00 5826...... , - 1300.00
I0SP4...... — 54.00 6198...... , - 360.00
I2AP4*..... - •

Di sc ont inued type. Data sheet has been retained in book for reference
purpose only.

See next page.

APRIL 1, 1953 TUBE DEPARTMENT CATHODE RAY TUBE
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY PRIUtb



©
PRICES0

OF CATHODE-RAY TUBE TYPES

0 This price list applies only In the united states of America and is 
subject to change without notice. All prices are exclusive of all 
Federal, State and local excise, sales, and similar taxes.

• Schedule D shows list prices for tube types priced for distribution 
through dealer and service channels.

* Schedule u shows list prices for tube types priced for distribution 
through other than dealer and service channels.

♦ Not recommended for new equipment design.
* For data see 9APA/180A-PH and 12APM/1803-PN, respectively.

INFORMATION ON PURCHASING ABOVE TYPES
Information as to where RCA Cathode-Ray Tube Types can be purchased 

may be obtained from our regional office nearest you or from Tube Depart­
ment, Radio Corporation of America, garrison, R.J.

APRILI, 1953 TUBE DEPARTMENT CATHODE-RAY TUBE
«AOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY ™
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CLASSIFICATION CHART 
FOR TYPES IN 

CATHODE-RAY TUBE SECTION
When choosing tube types, the equipment designer 
should refer to the RCA PREFERRED TYPES LIST and 
its companion list -TYPES NOT RECOMMENDED FOR 
NEW EQUIPMENT DESIGN - both of which appear in 

the General Section.
KINESCOPES

Enve­
lope

Focus­
ing 

Method

Deflec­
tion 

Method

Alumi­
nized 
Screen

Minimum 
Screen Size 

Inches

Max. 
UI tor 
Volts®

TUBE 
TYPE

Direct-Viewing
Black & White

© E M No 6 Dia. 8000 7DP4
© E E No 6 Dia. 6000 7JP4© M M No 9-1/8 Dia. 12000 I0BP4-A
© M M Yes 9-1/8 Dia. 12000 I0FP4-A
© M M Yes 1 1-1/8 Dia. 12000 I2KP4-A
© M M No II Dia. 12000 I2LP4-A

[G] M M No 1 I-3/8X 8- 1/2 14000
I4EP4/
I4CP4

[G] E M No 1 1-3/8 x 8-1/2 14000 I4HP4© M M No 14-3/8 Dia. 14000 I6AP4- A© M M No 14-1/2 Dia. 1^000 I6DP4-A© M M No 14-3/8 Dia. 14000 I6GP4-B© M M No 14-1/2 Dia. 14000 I6LP4-A

[G] M M No 13-1/2 x 10-1/8 16000
I6RP4/
I6KP4

[G] M M Yes 13-1/2 x 10-1/8 16000
I6RP4-A/
I6KP4-A

[G] M M No 13- l/2x 10-1/8 14000 I6TP4© M M No 14-1/2 Dia. 16000 I6VP4-A
E M No 14-1/4 x 10-3/4 16000 I7AVP4

[G] E M Yes 14- 1/4 x 10-3/4 16000 I7AVP4-A
[G] M M No 14-1/4 x 10-3/4 16000 I7BP4—A
[G] M M Yes 14-1/4 x 10-3/4 16000 I78P4-BE] M M No 14-3/8 x 10-11/ 16 16000 I7CP4El E M No 14-3/8 x IO-1 1/ 16 16000 I7GP4

[G] E M No 14- 1/4 x 10-3/4 16000
I7HP4/
I7RP4

[G] E M Yes 14-1/4 x 10-3/4 16000 I7HP4-B
[G] M M No 14-1/4 x 10-3/4 18000 I7JP4

[G] E M Yes 14-1/4 x 10-3/4 16000
I7LP4/
I7VP4E E M Yes 14-1/4x 10-3/4 16000 I7LP4-A

0 M M No 14-1/4 x 10-3/4 16000 I7QP4E M M Yes 14-1/4 x 10-3/4 18000 I7QP4—A
El E M No 14-3/8 x IO-1 1/ 16 16000 I7TP4

M M No 17-1/4 Dia. 16000 I9AP4-B

• Design-center val ues.

GJ= Glass rectangular. ©= Glass round. E = Electrostatic.
0 = Metal rectangular. © = Metal round. M = Magnet i c.
4-56 TUBS DIVISION

«ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY CLAòO. Cri An I 1
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CLASSIFICATION CHART 
FOR TYPES IN 

CATHODE-RAY TUBE SECTION

CATH.-RAY TUBE
TUBE DIVISION CLASS pHART 1

RADIO COtfOSATION Of AMERICA, HARRISON, NEW JERSEY

KINESCOPES (Cont’d)

Enve­
lope

Focus­
ing 

Method

Deflec­
tion 

Method

Aluni— 
nized 
Screen

Mininun 
Screen Size 

Inches

Max.
UI tor 
Volts®

TUBE 
TYPE

Di rec
Blai 

[G]

t-Viewin
:k & Whi 

M

g
te

M No 17 x 12-3/4 18000 20CP4

M M No 17 x 12-3/4 18000
20DP4—A/ 
20CP4-A

0 M M Yes 17 x 12-3/4 18000
20DP4-C/ 
20CP4-D

[G] E M No 17 x 12-3/4 16000
20HP4-A/ 

20MP4
[G] E M Yes 17 x 12-3/4 16000 20HP4-D
[g] M M Yes 19-1/8 x 15 20000 2IACP4-A
[G] E M Yes 19-1/8 x 15 18000 2IALP4-A
[G] E M Yes 19-1/8 x 15 20000 2IALP4-B
|G] M M Yes 19-1/8 x 15 18000 2IAMP4-A
(mJ M M No 18-l/Sx 13-1 1/16 18000 2IAP4
[G] E M Yes 19-1/8 x 15 18000 2IATP4

[G] E M No 19-1/8 x 15 18000
2IAVP4/
2IAJP4

[G] E M Yes 19-1/8 x 15 18000
2|AVP4-A/ 
2IAUP4—A

M M Yes 19-1/8 x 15 18000 2IAWP4
[G] M M No 19-1/8 x 13-7/8 18000 2IEP4-A
[G] M M Yes 19-1/8 x 13-7/8 18000 2IEP4-B
[G] E M NO 19-1/8 x 13-7/8 18000 2IFP4-A
[g] E M Yes 19-1/8 x 13-7/8 18000 2IFP4-C
[mJ E M No 18-1/8 x 13-11/ 16 16000 21 MP4
[g] E M No I9-I/8X 14-3/16 18000 2IYP4
[G] E M Yes 19-1/8x 14-3/16 18000 2IYP4—A
[G] M M No 19-1/8 x 14-3/16 18000 2IZP4-A
[G] M M Yes 19-1/8x 14-3/16 18000 2IZP4-B
[G] M M Yes 2I-I/4X 16-3/4 20000 24CP4-A

E M Yes 21-1/4 x 16-3/4 20000 24DP4-A
E M Yes 21-1/4 x 16-3/4 20000 24YP4
M M Yes 23-7/16x 18-1/8 18000 27MP4

Co l'or
© 1 E 1 M 1 Yes 1 11-1/2x8-5/8 1 20000 I I5GP22
1^1 1 E 1 M 1 Yes 1 19-1/16x15-1/4 1 25000 1 2IAXP22

Monitor
©IMI M | No 1 6 Dia. | 10000 1 7QP4

© E M Yes 6 Dia. 12000 7TP4
© 1 E 1 M | Yes 1 9-1/8 Dia. | 14000 1 I0SP4 ’

[G| = Glass rectangular. (§) = Gl ass round. E = Electrostatic.
[M] = Metal rectangular. '® = Design-center values. M = Magnet ic.

4-56
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CLASSIFICATION CHART 
FOR TYPES IN 

CATHODE-RAY TUBE SECTION
When choosing tube types, the equipment designer 
should refer to the RCA PREFERRED TYPES LIST and 
its companion list -TYPES NOT RECOMMENDED FOR 
NEV EQUIPMENT DESIGN - both of which appear in 

the General Section.
KINESCOPES (Cont’d)

Enve­
lope

Focus­
ing 

Method

Deflec­
tion 

Method

Alumi­
nized 
Screen

Minimum 
Screen Size 

Inches

Max. 
UI tor 
Volts®

TUBE 
TYPE

Projection
© E M Yes 4-1/4 Dia." 40000f 5AZP4
© E M Yes 4—1/4 Dia.* 27000 5TP4
© E M Yes 5 x V3/4A soooof 7NP4
© E M Yes 5 x 3-5/4* 80000f 7WP4

View-Finder

© I E 1 M 1 Yes 1 4-1/4 Dia. I 10000 I 5AYP4
© | M | M 1 No 1 4-1/4 Dia. 1 8000 | 5FP4—A

Transcriber
© 1 E | M I Yes 1 4-1/4 Dia. 1 27000 1 5WPI1

"Quality circle diameter of faceplate. When used with suitable reflec­
tive optical system, the 5AZPU provides an 8' x 6' picture.

CAMERA TUBES

Major Use Focusing 
Method

Deflection 
Method

Image Size 
Inches

TUBE 
TYPE

Iconoscopes
Fi Im Pickup E 1 M 4-3/4 x 3-9/ 16 1850-A
Industrial i

Laboratory \ E
l E

1.4 Di agonal 5527

Image Orthicons
Outdoor it Studio

Pickup M M 1.6 Diagonal 5820
Color Pickup M | M 1 1.6 Diagonal 6474/1854

Vidicons
1 ndustri al 1 M 1 M 1 0.62 Diagonal I 6198
Fi Im Pickup | M | M | 0.62 Diagonal | 6326

* Quality circle diameter of faceplate, when used with suitable reflec­
tive optical system, the 5TPU provides a 2u" x 18" picture.

A Quality rectangle of faceplate. when used with suitable reflective 
optical system, the 7NPU provides a 20' x 15' picture at a projection­
throw d i stance of 60'.

* Like footnote A except projection-throw distance is 80'.
® Design-center values except as noted. f Absolute value.
©= Round glass. E = Electrostatic. M = Magnetic.

4"56 CLASS RCHARTB2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY ULMOO. LnMn I Z
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CLASSIFICATION CHART 
FOR TYPES IN 

CATHODE-RAY TUBE SECTION

OSCILLOGRAPH TUBES

* Design-center values.
♦ See sheet FEATURES OF FLUORESCENT SCREENS.

A Similar to JRPI except for flat faceplate.
* Maximum post-ultor volts.
* Similar to 12DP7-A except for Filterglass faceplate.

Approx. 
Bulb 
Dia.
Inches

Max. 
UI tor 
tofts®

TUBE TYPES 
Classified by Phosphor!

Pl PQ P5 P7 PII PI2 PI4

Electrostatic Focus and Deflection
2 600 902-A - - -
2 1000 2API-A — — - — - -
2 2500 2BPI - — — 2BPI1 —
3 1500 3API-A - 908-A - - - —
3 2000 3BPI-A - — - - — -
3 2500 3KPI 3KP4 - - 3KPI1 - - 1
3 2500 3MPI - - - - - -

3 2500 i' 3RPI
|3RP 1-/^

3RP4 - - - - -

5 2000 5BPI-A - - - - — —
5 2500 5UPI - - 5UP7 5UP 11 - -
5 15000 912 — - - — — —
7 4000 7VPI - - — - — -
9 7000 914—A - - - - - -

Post-■Deflection Accelerator Types

3 4000*1I 3JPI - - 3JP7 -
5 6000* 5ABPI 5ABP4 - 5A8P7 5ABPI1
5 4000* 1 5CPI-A - - 5CP7-A 5CPII-A 5CPI2

Magnetic Focus and Deflection

5 8000 - - - 5FP7-A - - 5FPI4
7 8000 — — — 7BP7-A — — —

7 8000 - - - 7MP7 - - 7MPI4
10 10000 - - - I0KP7 - - -

12 10000 - - - f I2DP7-A 
[I2DP7-B- - - - 1

16 14000 - - - I6ADP7 - - -

Electrostatic; Focus, Magnetic Deflection

7 11 8000 j1 7CPI 11 - 1 - 1 - 11 • i1 - 1 -

CATH.-RAY TUBE
CLASS. CHART 2

4-56
TU« DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



CLASSIFICATION CHART 
FOR TYPES IN 

CATHODE-RAY TUBE SECTION

When choosing tube types, the equipment designer 
should refer to the RCA PREFERRED TYPES LIST and 
its companion list - TYPES NOT RECOMMENDED FOR 
NEW EQUIPMENT DESIGN -both of which appear in 

 the General Section.

ISCELLANEOUS

FApprox. 
Bulb 
Dia.
Inches

Phosphor^
Maximum 
UI tor 
Volts®

Focus­
ing 

Method

Deflec­
tion 
Method

TUBE 
TYPE

Computer Storage Tube 
। 3 | Storage Surface 2500 11 E 11 E 11 6571

Flying-Spot Cathode-Ray Tubes
Black & White
5 1 PI5 1 27000 1 E \ M I 51^15
5 PI6 27000 1 1 E 1 5ZPI6

Color
5 P24 27000 1 1 E 1 M 11 5AUP24

Monoscope
5 | Resolution Chart 1 1500 J1 E 1 M 1 2F2I

4 see sheet FEATURES OF FLUORESCENT SCREENS.

* Design-center values.
E = Elect rostat i c.
M = Magnet ic.

4-56 TUBE DIVISION CATH.-RAY TUBE
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY CLASS. CHART 3



FEATURES OF FLUORESCENT SCREENS

Fluorescent screens of the cathode-ray tubes covered in this 
Section are identified according to phosphor number, e.g., 
PI, P4, P5, etc.
Phosphor PI produces a brilliant spot having green fluores­
cence and medium persistence. Types having this phosphor 
are particularly useful for general oscillographic appli­
cations in which recurrent wave phenomena are to be observed 
v îsuaI I y.

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

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

Phosphor P7 is a long-persistence, cascade (two-layer) 
screen. During excitation by the electron beam, this phos­
phor produces a bluish fluorescence of short persistence. 
After excitation, the screen exhibits a greenish-yellow 
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 Pll produces a brilliant actinic spot of bluish 
fluorescence and has sufficiently short persistence to per­
mit its use in all moving film photographic applications 
without blurring except in those where film moves at a high 
speed. Pll screens, because of their unusually high bright­
ness characteristic, may also be used for visual observation 
of phenomena.

Phosphor PI2 is a medium-Iong-persistenee phosphor which ex­
hibits both orange fluorescence and phosphorescence. Types 
ut i I i z i ng th-i s phosphor are particularly useful for observing 
low- and medium-speed recurring phenomena.

Phosphor Piqisa medium-Iong-persistence cascade (two-layer) 
screen. During excitation by the electron beam, this phos­
phor exhibits purple fluorescence of short persistence. 
After excitation, it exhibits an orange phosphorescence 
which persists for a little over a minute. Types utilizing 
this phosphor are particularly useful for observing either 
low- and medium-speed non-recurring phenomena or high-speed 
recurring phenomena.

Phosphor PI5 produces a spot of very short persistence and 
having both blue-green and near-ultraviolet fluorescence. 
The persistence of the latter is even shorter than that of 
the blue-green fluorescence, a feature which makes this phos­
phor particularly suitable for the high-speed scanning re­
quirements of a flying-spot signal generator.

NOV. 5, 1954 TUBE DIVISION FLUOR. SCREEN
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY FEATURES



©
FEATURES OF FLUORESCENT SCREENS
Phosphor PI6 produces a spot of extremely short persistence 
and has both violet and near-ultra violet fluorescence and 
phosphorescence. This phosphor is particularly useful for 
the high-speed scanning requirements of a flying-spot signal 
generator because it features a stable exponential decay 
characte ri Stic.

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, respective I y . The per­
sistence of t he group phosphorescence i s cI assified as medium.

Phosphor P24 has a spectral-energy emission characteristic 
with peak in the blue-green region and with sufficient range 
to provide useable energy over the visible spectrum required 
for generating color signals from color transparencies. The 
persistence of the phosphor is extremely short.

FLUOR. SCREEN 
FEATURES

NOV. 5, 1954 ' TUBE DIVISION
RADIO CORPORATION OP AMERICA, HARRISON, NRW JCRSCY



AVERAGE CHARACTERISTICS OF PHOSPHOR N2 |

NOV. 23,1930 RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY. INC

92C-60I0



average' characteristics OF PHOSPHOR N£ I

- note: these curves are general for cathode-ray types2 
: HAVING PHOSPHOR N2|. APPLICATION OF THESE CURVES,:
: THEREFORE, DEPENDS ON THE MAXIMUM RATINGS OF :
• SPECIFIC TYPES -

HIGH-VOLTAGE ELECTRODE (ANODE N22) KILOVOLTS

NOV. 23,1938 92C-6009RCA RADIOTRON DIVISION
RCA MANUFACTURING COMFANX. INC.



SPECTRAL-ENERGY EMISSION CHARACTERISTIC

DEC.14,1940 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, N£W JERSEY

92CM-5372RI



PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PI

FEB. 1,1951 92CM-5380R2TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE CHARACTERISTICS OF PHOSPHOR Nä4

™ CANDLEPOWER PER SQ CM 
OCT. 5,1938 RCA RADIOTRON DIVISION 92C-4978

RCA manufacturing COMPANY. INC.
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC

WAVELENGTH-ANGSTROMS

JULY 5,1949 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISÖN. NEW JEISEY

92CM-73I6
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PERSISTENCE CHARACTERISTIC 

OF PHOSPOR N* 4 
SULFIDE TYPE

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

0111 r-1 nrPERSIST. P4NOV. 1, 1950 TUBE DEPARTMENT



SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P4

AUG. 2,1949 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

92CM-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 ¿3 milliseconds after excitation is removed.

PERSIST. P4
SILICATE

NOV. 1, 1955
TUBE DIVISION

•ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR N24

MARCH 6,»50 TUBE DEPARTMENT • 92CM-745S
RADIO CORPORATION OP AMHUCA. HARRISON, NEW JOSEY
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PERSISTENCE CHARACTERISTIC 

OF PHOSPOR N* 4
SILICATE-SULFIDE TYPE

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

PERSIST. P4NOV. 1, 1950 TUBE DEPARTMENT



AVERAGE CHARACTERISTICS OF PHOSPHOR N25

NOTE:THESE CURVES ARE GENERAL FOR CATHODE-RAY 
TYPES HAVING PHOSPHOR N°5. APPLICATION 
OF THESE CURVES, THEREFORE, DEPENDS ON THE 
MAXIMUM RATINGS OF SPECIFIC TYPES.

MILLICANDLEPOWER PER SQ. CM.

AUG. 2L1934 92C-5560RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY. INC.



AVERAGE CHARACTERISTICS OF PHOSPHOR N®5
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MILL I CANDLEPOWER PER SQ. CM.

AUG. 22, 1934 RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY, INC.

92C-5562



SPECTRAL-ENERGY EMISSION CHARACTERISTIC

WAVELENGTH-ANGSTROMS

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

MAY 2,1949 92CM-5559R2



PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR N2 5

92CM-7266MAY 3,1949 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



SPECTRAL-ENERGY EMISSION CHARACTERISTIC

WAVELENGTH-ANGSTROMS

92CM-7336TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY



PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P7
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BUILDUP CHARACTERISTICS 
OF PHOSPHOR P7

1 1 1'1 1 1
FINAL HIGH- 
SCANNING

1 1 1 1 1 1 1
VOLTAGE-ELEI
AREA (CM) :

NUMBER OF LINES: 260 
EXCITATION : PULSE OF I

SUPPLIED T 
RAY TUBE A 
FOR EACH < 
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— EEXCITATION

1 1 1 1 1
1 1 1

LOCUS M

A 
B 
C

R
EL

AT
IV

E S
C

R
EE

N
 BR

IG
H

TN
ES

S-
PE

R
 C

EN
T O

F S
AT

U
R

AT
IO

N
 VA

LU
E_

 
—

 
0

—
 

m
 

__
_

 _____<y
 oo O__

__
__

__
__

__
ru

__
__

_
 ______<y 

00
 O___

__
__

IC

1 1 1 1 J ‘I 1 
CT RODE VOLTS 
7X7

n 
>: /

1 1 woo-
1 1 

-9000

APPROX.
’/60-SECOND DURATION 
0 GRID NS| OF CATHODE- 
¡VT 1-SECOND INTERVALS 
OF THE LOCI UNDER 
TED CONDITIONS.
JUST BEFORE EACH 

PULSE.
1 I II II I1 1 1 1 1
SCREEN 
1ICROAMP

150
75
37

1st 3rd 5th 7»h gth I I th 13* 15*
EXCITATION PULSE

TUBE DIVISION 92CM - 7019 R3
radio corporation of America, hairison, new jersey



@



PERSISTENCE CHARACTERISTICS 
OF PHOSPHOR P7

3

EXCITATION LEVEL 
£s ATU RATION)

SCANNING AREA (CM) : 7x7 
SCANNING PERIOD (SEC): 
NUMBER OF LINES •• 260 APPROX.

WOULD BE MIDWAY BETWEEN 
CURVES I K2

**CURVE FOR THESE CONDITIONS 
WOULD BE MIDWAY BETWEEN 
CURVES 2&3

CURVE

FINAL 
HIGH-VOLTAGE- 

ELECTRODE
VOLTS

SCREEN 
MICROAMP

1 4000 150
* 4000 75
2 2500 75

** 2500 37
3 1500 37

♦ CURVE FOR THESE CONDITIONS
O

o

cn

2

0.001
0 25 50 75 100 125

TIME AFTER EXCITATION IS REMOVED-SECONDS 
tube division 92CL-6804R5 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



APRIL 9,194-6 TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY
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PERSISTENCE CHARACTERISTICS
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RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY _______ :____________



SPECTRAL-ENERGY EMISSION CHARACTERISTIC

JULY 18, 1949 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY

92CM-73I7



PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PI2

TIME AFTER EXCITATION IS REMOVED —MILLI SECONDS

92CM-73I8RITUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

FEB. I, 1951



SPECTRAL-ENERGY EMISSION CHARACTERISTIC

WAVELENGTH - ANGSTROMS

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

92CM-69I5



PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PI5

0 12 3
TIME AFTER EXCITATION IS REMOVED----  MICROSECONDS

nn 1 nnr~n— — i—1i i i i ii—1i i
COMPONENTS EACH ESSENTIALLY INDEPENDENT OF 

TUBE OPERATING VALUES
VISIBLE 
ULTRAVIOLET

SHOWN BY CURVE
DECAYS TO APPROXIMATELY 10«To OF 
MAXIMUM IN NOT MORE THAN 0.05 
MICROSECOND.

SPOT: SHARPLY FOCUSED
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92CM-8540RITUBE DIVISION
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC

WAVELENGTH—ANGSTROMS

OCT. 30, 1950 TUBE DIVISION
(ADIO COIPOtATION OF AMEtICA, HAItlSON, NEW JEtSEY

92CM-7563



PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PI6

TIME AFTER EXCITATION IS REMOVED — MICROSECONDS

92CM-7564RIFEB. 23, 1955 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



WAVELENGTH-ANGSTROMS

JAN. 14, 1954 TUBE DEPARTMENT 92CM-7969R2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



PERSISTENCE CHARACTERISTIC 
OF GROUP PHOSPHOR P22

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

MARCH 1, 1954 TUBE DEPARTMENT PERSIST. P22
RADIO CORPORATION OF AMERICA, HARRISON, NtW JERSEY



SPECTRAL-ENERGY EMISSION CHARACTERISTIC

WAVELENGTH - ANGSTROMS
DEC. 18,1953 TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON. MW JERSRY
92CM-8204



PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P24

92CM-6205RIFEB. 18,1955 TUBE DIVISION
(AMO COVOtATION OF AMBICA, HAJttlSON. MW JOBEY



REFERENCE-LI NE GAUGE
JETEC N* IIO

With Supplementary Information on Recommended Inside 
Contour of Yoke to Provide Proper Location of 

Yoke on Neck-Funnel Section.

3.000"± O.OI5"DIA.

1500 -O.OOO' 
DIA.

NOTE- INNER SURFACE OF YOKE MUST 
NOT EXTEND INTO SHADED REGION

92CS-739I

AUG. 1, 1953 TUBE DEPARTMENT
RADIO CORPORATION OP AMR RICA, HARRISON. NtW JtRStY



REFERENCE-LINE GAUGE
JETEC NÄ 116

CE-7896AUG. 1, 1953 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARMSON, NEW JERSEY
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X-RAY PRECAUTIONS 
FOR CATHODE-RAY TUBES

WARNING

All types of cathode-ray tubes may be operated at voltages 
(where ratings permit) up to 16 kilovolts (absolute value) 
without personal injury on prolonged exposure at close 
range.

Above 16 kilovolts, special shielding precautions for 
X-ray radiation may be necessary.

2 56 TUBE DIVISION DDcrAiiiTnui

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY rKLCAU I I UNo



DEFINITIONS
OF CATHODE-RAY TUBE TERMS

Ultor. The "ultor" in a cathode-ray tube is the element 
to which is applied the highest de voltage for acceler­
ating the electrons in the beam prior to its deflection.

Post-Ultor. The "post-uI tor” in a cathode-ray tube is the 
element to which is applied a de voltage higher than the 
ultor voltage for accelerating the electrons in the beam 
after its deflection.

2-56 DEFINITIONS
TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



Supersedes Type 2AP1

General :

Heater, for Unipotential Cathode: 
Voltage................................... 6.3 ± 10% .... ac or de volts
Current....................................... 0.6 ............................................ amp.

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes. . . . 8.0 . . ^f
Cathode to All Other Electrodes.................... 5.5 . . mif
DJi to DJ2.................................................................... 0.6 . . M-M-f
DJ3 to DJ4.................................................................... 1.1 , , unf
DJ1 to All Other Electrodes........................... 8.5 . . nuf
DJ3 to All Other Electrodes,...................... 9.0- . . nuf
DJi to All Other Electrodes except DJ2 . 8.0 . . uni
DJ2 to All Other Electrodes except DJi . 4.6 . . u^f
DJ3 to All Other Electrodes except DJ4 . 7.5 . . ppf
DJ4 to All Other Electrodes except DJ3 . 6.0 . . PPÎ

Phosphor (For Curves, see front of this Section) ... No.l
Fluorescence .............................................................................................. Green
Persistence......................................................................................................Medium

Focusing Method................................................................................Electrostatic
Deflection Method...........................................................................Electrostatic
Overall Length ..................................................................... 7-7/16" ± 3/16"
Greatest Diameter of Bulb...................................................... 2" ± 1/16"
Minimum Useful Screen Diameter ................................................. 1-3/4"
Mounting Position......................................................................................... Any
Base ..................................................................... Small Sheil Magna 1 11-Pin

Basing Designation for BOTTOM VIEW ........................................ 11L
Pin 1-Heater Pin 8-Deflecting
Pin 2-Cathode Electrode
Pin 3-Deflecting £47© DJ2

ElectrodeDJI Pin 9-Deflecting
Pin 4-Anode No.l Electrode
Pin 5-No Connection DJ3
Pin 6-Deflecting Pin 10-Grid No.l

Electrode DJ4 Pinll-Heater
Pin 7- Anode No.2,

Grid No.2

and DJ2 are nearer the screen 
DJ 3 and DJ^ are nearer the base

With DJ । positive with respect to DJ 2, the spot is de­
flected toward pin 4. With DJ 3 positive with respect to 
DJ4, the spot is deflected toward pin I.

The angle between the trace produced by DJ 3 and DJ 4 and 
its intersection with the plane through the tube axis and 
pin I does not exceed 10°.

The angle between the trace produced by DJ 3 and DJ 4 and 
the trace produced by DJ । and DJ 2 is 90° ± 4°.

DATA 1JULY 1, 1945
RCA VICTOR DIVISION

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY



2API-A
HIGH-VACUUM CATHODE-RAY TUBE

(continued from preceding page)

Maxinimi Ratings, Absolute Values:

ANODE-No. 2 & GRID-No. 2 VOLTAGE....................... 1100 max. vol ts
ANODE-No.1 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-CATHODE 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 1000 .... volts
Anode-No.1 Voltage for Focus

at 75« of Grid-No.1 Volt- •
age for Cutoff* . . 125 250 .... volts

Grid-No.l Volt, for Visual Cutoff# -30 -60 .... volts
Max. Anode-No.1 Current Range* . Between -50 and +10 . . pamp.
Deflection Sensitivity:

DJ1 and DJ2. ........................................ 0.220 0.110 . . . mm/v de

Deflection Factor:** 
DJi and DJ2........................................ 115 230 . . v dc/in,
DJ3 and DJ4............................................ 98 196 . . v dc/in.

A Brilliance and definition decrease with decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 500 volts.

• Individual tubes may require between +20» and -45» of the values shown 
with grid-No.1 voltages between zero and cutoff.

f Visual extinction of stationary focused spot. Supply should be adjust­
able to ± 50» of these values. ’

* See curve for average values.

Individual tubes may vary from these values by ± 20».

Spot Position:

The undeflected focused spot will fall within a 10-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ । and DJ2- Suit­
able test conditions are: anode-No.2 voltage, 1000 volts; 
anode-No.I voltage, adjusted for focus; def IectIng-electrode 
resistors, I megohm each, connected to anode No.2; the tube 
shielded from all extraneous fields. To avoid damage to the 
tube, grid-No.I voltage should be near cutoff before applica­
tion of anode voltages.

Maximum Circuit Values:

Grid-No.1-Circuit Resistance ........................... 1.5 max. megohms
Impedance of Any Def 1ecting-EIectrode

Circuit at Heater-Supply Frequency 1.0 max. megohm

DATA 1JULY 1, 1945 RCA VICTOR DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



2API-A 
HIGH-VACUUM CATHODE-RAY TUBE

(continued from preceding page)

Resistance in Any Deflecting- 
Electrode Circuit** 5.0 max. megohms

It is recommended that all deflecting-electrode-circuit resistances be 
approximately equal.

TYPICAL OSCILLOGRAPH CIRCUIT

Cl: 0.1 pf
C2: 1.0 pf
C3 CU C5 C6: 0.05-pf Blocking 

Capac¡tor *
RI R2: 0.5 Megohm
R3 : 3.0 Megohms

R4: 1.0-Megohm Potentiometer
R5: 0.5 Megohm
R6: 0.5-Megohm potentiometer
R7 R8: Dual 5-Megohm Potentiometer
R9 R10: Dual 5-Megohm Potentiometer
Rll R12 R13 Rm: 2 Megohms

When cathode is grounded, capacitors should have high voltage rating; 
when anode No.2 is grounded, they may have low voltage rating. For 
de amplifier service, deflecting electrodes should be connected dir­
ect to amplifier output. In this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode no.2 
and the deflecting electrodes.

The license extended to the purchaser of tubes appears in the License Notice 
accompanying them, information contained herein is furnished without assuming 

any obiigat ions.

DATA 2JULY 1, 1945 RCA VICTOR DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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electrostatic focus electrostatic deflection

DATA 

General :

Heater, for Uni potential Cathode: 
Voltage................................... 6.3 .........................ac or de volts
Current........................................ 0.6 ................................................. amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes. ... 8 ... ppf
DJ^ to DJ2..................................................................... 2 ... A^f
DJo to DJ4..................................................................... 2 ... p/zf
DJ| to All Other Electrodes.............................. 11 ...
DJ2 to All Other Electrodes.............................. 8 ... ¿¿¿xf
DJq t'o All Other Electrodes.............................. 7 ... ^x/xf
DJ4 to All Other Electrodes.............................. 8 ... ppf <-

Phosphor (For Curves, see front of this Section) .... No.l
Fluorescence ............................................................................................. Green
Persistence......................................................................................................Medium

Focusing Method ..................................................................... Electrostatic
Defl ect ion Method...........................................................................Electrostatic
Overall Length..................................................................... 7-5/8" + 3/16"
Greatest Diameter of Bulb................................................. 2" ± 1/16"
Minimum Useful Screen Diameter ............................................ 1-3/4"
Mounting Position......................................................................... Any
Base......................................................................Small-Shell Duodecal 12—Pin

Basing Designation for BOTTOM VIEW
Pin 1-Heater
Pin 2 - Grid No. 1
Pi n 3 - Cathode
Pi n 4 - Anode No. 1
Pin 5 - I nternal 

Connect i on— 
Do Not Use

Pin 6 - Defl ect i ng 
El ect rode

Djq
Pin 7 - Deflect i ng 

El ect rode
DJ4

.................................................. 12E
Pi n 8 - Anode No.2, 

Grid No.2
Pi n 9 - Deflect i ng 

El ect rode 
dj2

Pin 10 - Deflect i ng 
Electrode

DJi

Pin 11-1 nternal 
Connect i on— 
Do Not Use

Pin 12 - Heater

l)Jr and DJ2 are nearer the screen 
DJ^ and DJ^ are nearer the base

With DJ1 positive with resoect to DJ2, the spot is deflected 
toward pin 4. With DJ3 oositive with resoect to DJ4, the 
spot is deflected toward pin 1.

The plane through the tube axis and oin No.4 may vary from 
the trace produced by DJ1 and DJ2 by an angular tolerance 
(measured about the tube axis) of 10°.

The angle between DJi - DJ2 trace and DJ3 - DJ4 trace is 
900 + 30.

Indi cates a change.

SEPT. 1, 1950 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2BPI

OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:
ANODE-No.2* VOL!AGE................................................. 2500 max. volts
ANODE-No. 1 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. 2 voltage (Eba) between 500* and 2500 volts

Anode-No. 1 Voltage . . . 15% to 28% of Eb2........................volts
Max. Grid-No. 1 Voltage

for Visual Cutoff. . 6.75% of Eb2 ........................volts
Max. Anode-No.1

Current Range. . -15 to +10 . . microamperes
Deflection Factors:

DJi & DJ2........................... 115 to 155 v dc/in./kv of Eb2

Spot Position...................... o

Examples of Use of Design Ranges:
For anode-No. 2 voltage of 1000 2000 volts

Anode-No. 1 Voltage . . 150 - 280 300-560 .... volts
Max. Grid-No. 1 Voltage

for Visual Cutoff. -67.5 -135 .... volts
Deflection Factors:

DUi & DJ2....................... 115- 155 230 - 310 volts de/in.
DJ3 & DJ4...................... 74- 100 148-200 volts de/in.

Maximum Circuit Values:
Grid-No.1-Circuit Resistance ...................... 1.5 max. megohms
Resistance in Any Deflecting-

Electrode Ci rcuito. . . 5.0 max. megohms

* Brill lance and definition decrease with decreasing anode-No.2 voltaae. 
A value as low as 500 volts is recommended only for low-velocity de­
flection and low room-light levels.

o It Is recommended that the deflecting-electrode-clrcuit resistances 
be approximately equal.

• Anode No.2 and grid No.2 whlch are connected together within tube, are 
referred to herein as anode No.2. The product of anode-No.2 voltage 
and average anode-No.2 current should be limited to 6 watts.

□ The center of the undeflected, focused spot will fall within a circle 
having a 5.0-mm radius concentric with the center of the tube face.

-►Indicates a change.

DATASEPT. 1, 1950 TUBE DEPARTMENT
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2BPI
OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

92CH-6777RI
Cl; 0.2
C2: 1.0
C3 C4 C5 C6: 0.05-^^ Blockin<

Capac i tors’
Rl R2: 2.5 Megohms, 0.5 Watt
R3: 2.5 Megohms, 1 Watt

R4: 1.0-Megohm Potentiometer
R5: 0.5 Megohm, 0.5 Watt
R6: 0.35 Megohm, 0.5 Watt
R7 R8: Dual 5-Megohm potentiometer
R9 R10; Dual 5-Megohm Potentiometer
Rll R12 R13 R14: 2 Megohms, 0.5 watt

When cathode is grounded, capacitors should have high voltage rating; 
when anode No.2 is grounded, they may have low voltage rating. For 
de amplifier service, deflecting electrodes should be connected dir­
ect to amplifier output. in this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier. in order to minimize spot defocusing, it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode No.2 
and the deflecting electrodes.

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA’s patent rights.

SEPT. 1, 1950 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2BPII \
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTAT IC DEFLECT I ON

The 2BP11 is the same as the 2BP1 except that it has 
a phosphor of the short-persistence, blue-fluorescence 
type designated PH. The blue radiation of the PH 
screen is highly actinic and has sufficiently short 
persistence to permit use of the 2BP11 in all moving 
film photographic applications 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 phosphor has unusually high bright­
ness for a blue screen.

In general, operation of the 2BP11 at an anode-No.2 
voltage less than 1000 volts is not recommended.

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 

the Pll Phosphor are shown at the 
front of this Section

SEPT. 1, 1950 TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY
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5-1NCH MAGNETIC-DEFLECTION TYPE 
Supersedes TyPe i8gg

General :
Heater, for Un¡potential Cathode:

Voltage........................................ 6.3ilÜ«.................... ac or de volts
Current........................................ 0.6 ..................................................amp

Direct Interelectrode Capacitances:
Grid No.l to All Other Electrodes....................7 .... ppf
Pattern Electrode to Grid No.4...............................5 .... ppf

Pattern: .

Dimensions (Approx.) ............................................ 2-5/16" x 3-1/16"
Calibration..................................................................... Up to 500 lines

Focusing Method.................................................................................Electrostatic
Deflection Method .......................................................................... Magnetic
Maximum Solid Deflection Angle .......................................................... 40°
Overall Length........................................................12-7/16" + 1/4" - 7/16"
Greatest Diameter of Bulb................................................. 5-1/16" max.
Caps (Two)..................................................................... Recessed Small Ball
Mounting Position.................................................................................................... Any
Base .......................................................................... Long-Shell Medium 6-Pin

Basing Designation for BOTTOM VIEW ............................................. 6BV
Pin 1-Heater pj Pin 6 -Heater
Pin 2-Grid No.2 End Cap -Pattern
Pin 3-Grid No.3 /7 _L i\ Electrode
Pin 4-Grid No.l Side Cap-Grid No.4
Pin 5-Cathode

Maximum Ratings, 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 (ACCELERATING ELECTRODE) VOLT. 1600 max. volts
GRID-No. 1 (CONTROL ELECTRODE) 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: f
Pattern-Electrode Voltage.................... 1000 . . . volts
Grid-No.4 Voltage. . ,.........................  1050 . . . volts
Grid-No.3 Voltage for Focus at

0.5 pamp Grid-No.4 Current* 300 approx, volts
Grid-No. 2 Vol tage...................................................... 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 ... pamp

f,*,#: See next page.

JUNE 20, 1946 TUBE DIVISION TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



2F2I 
MONOSCOPE

Pattern-Electrode Signal Current
(Peak-to-Peak) 0.5 approx, namp

Resolution Capability**............................... 500 . . . lines
Maximum Circuit Value:
Grid-No. 1-Ci rcu it Resistance...................... 1.5 max. megohms

* Individual tubes may require between + 20% and - 20» of these values.
f Deflectiort must be maintained at all times. When scanned area does not 

cover entire pattern, the beam current should be reduced accordingly 
and time of operation limited to prevent damaging the pattern.

# Supply should be adjustable between + 40% and - 80% of this value.
** With full scanning.

PATTERN

92cs-ae«5

JUNE 20, 1946 TUBE DIVISION TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



2F2I 
MONOSCOPE

±
PATTERN 

ELECTRODE

SEE 
NOTE 1

5 !/|gMAX.

^16 
MAX.

6 R.

R.

(NOTE 3)

1
/2 R

END OF GUN

3 
MIN.

3 ±

REFERENCE 
LINE

SEE NOTE 5

PATTERN ELECTRODE 
RECESSED SMALL 

BALL CAP
//I p3/|6MAX.

' GRID-N9 4 
RECESSED SMALL 

BALL CAP 
H (NOTE 6) 

l.373"MAX.

12 /|6

”'16

CENTER OF 
DEFLECTION

16

SEE NOTE 6

BOTTOM VIEW

rB o < 
>—30 ± 10

LONG-SHELL 
MEDIUM 

6-PIN BASE 
(NOTE 4)

92CM-6653

Q U
I " 

±

NOTE 1: 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 WHERE GAUGE 1.438” ± 
.003 I.D. AND 2" LONG WILL REST ON BULB CONE.

NOTE 4: t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DI RECTION FROM THE 
PERPENDICULAR ERECTED AT THE CENTER OF THE BOTTOM OF THE BASE.

NOTE 5: MINOR AXIS OF PATTERN ELECTRODE MAY VARY FROM PLANE CC’ THROUGH 
PIN 2 AND TUBE AXIS BY 10°. TOP EDGE OF PATTERN IS ON SAME SIDE OF 
TUBE AS PIN 5.

NOTE 6: BB' INDICATES PLANE THROUGH TUBE AXIS AND GRID-No.4 TERMINAL.

CE-6653JUNE 20, 1946 tube division
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2P23 
IMAGE ORTHICON

MAGNETIC FOCUS—MAGNETIC DEFLECTION

DATA
General:
Heater, for Un¡potential Cathode:

Voltage........................................ 6.3 ±10% . . . ac or de volts
Current........................................ 0.6 ..................................................amp

Direct Interelectrode Capacitance:
Anode to All Other Electrodes 20..............................................ppf

Photocathode Spectral Response ............................................. See Curve
Image Size (4x3 aspect ratio).............................. 1.6" Diagonal
Focusing Method.................................................................................... Magnetic
Deflection Method............................................................................... Magnetic
Overall Length ...................................................................... 15-1/4" ± 1/4"
Greatest Diameter of Bulb.................................................. 3" * 1/16"
Minimum Deflecting-Coi 1 Inside Diameter.............................. 2-1/8"
Deflecting-Coi1 Length ............................................................................... 5"
Focusing-Coil Length .................................................................................... 10"
Alignment-Coil Length.................... ..................................................... 15/16"
Photocathode Distance Inside End of Focusing Coil. . . . 1/2" 
Operating Position.................... Any except with di heptal base

BOTTOM VIEW
DIRECTION OF LICHT: 
PERPENDICULAR TO 
LARGE END OF TUBE

WHITE INDEX LINE 
ON FACE

up and tube axis at angle of 
less than 20° from the vertical

End Base .......................................................

Pin 1-Heater
Pin 2- Grid No.4 
Pin 3-Grid No.3 
Pin 4- Internal Connec­

tion—Do Not Use
Pin 5- Dynode No.2 
Pin 6 - Dynode No.4 
Pin 7-Anode 
Pin 8 - Dynode No.5 
Pin 9- Dynode No.3 
Pin 10- Dynode No.1, 

Grid No.2
Pin 11- Internal Connec­

tion—Do Not Use
Pin 12-Grid No.l 
Pin 13- Cathode 
Pin 14 - Heater

Shoulder Base...................................................................... Jumbo Annular 7-Pin

Pin 1 —Grid No.6 Pin 5-Grid No.5
Pin 2 - Photocathode Pin 6-Target
Pin 3- Internal Connec- Pin 7- Internal Connec­

tion—Do Not Use tion—Do Not Use
Pin 4- Internal Connec­

tion—Do Not Use

<-Indicates a change.

MAR. 15, 1948 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2P23 
IMAGE ORTHICON

-► Maximum Ratings, Absolute Values:
PHOTOCATHODE VOLTAGE............................................. -550 max. volts
PHOTOCATHODE ILLUMINATION.................................... 50 max. ft-c
OPERATING TEMPERATURE OF ANY PART OF BULB. 65 max. °C
OPERATING TEMPERATURE OF BULB AT

LARGE END OF TUBE (Target Section) ... 35 min. °C
TEMPERATURE DIFFERENCE BETWEEN TARGET

SECTION AND ANY PART OF BULB HOTTER
THAN TARGET SECTION........................................ 5 max. °C

GRID-No.6 VOLTAGE..................................................... -550 max. volts
TARGET VOLTAGE:

Positive value..................................................... 50 max. volts
Negative value...................................................... 50 max. volts

GRI O-No. 5 VOLTAGE . ............................................. 150 max. volts
GRID-No.4 VOLTAGE................................................. 300 max. volts
GRID-No.3 VOLTAGE ................................................. 400 max. volts
GRID-No.2 & DYNODE-No. 1 VOLTAGE...................... 350 max. volts
GRID-No.1 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 10 max. volts

ANODE-SUPPLY VOLTAGE®........................................ 1650 max. volts
VOLTAGE PER MULTIPLIER STAGE........................... 350 max. volts

-►Typical Operation:
Photocathode Voltage (Image Focus) . . -300 to -500 volts
Grid-No.6 Voltage (Accelerator)—

80% of photocathode voltage* .... -240 to -400 volts
Target Voltage®................................................. 0 volts
Grid-No.5 Voltage (Decelerator)•• . . 0 to 100 volts
Grid-No.4 Voltage (Beam Focus) .... 160 to 240 volts
Grid-No.3 Voltage#....................... 225 to 330 volts
Grid-No.2 A Dynode-No. 1 Voltage. . . . 300 volts
Grid-No.1 Voltage (For Picture Cutoff) -15 to -85 volts
Dynode-No.2 Voltage........................................ 600 volts
Dynode-No.3 Voltage........................................ 880 volts
Dynode-No.4 Voltage........................................ 1160 volts
Dynode-No.5 Voltage........................................ 1450 volts
Anode Voltage..................................................... 1500 volts
Anode Current..................................................... 50 ^amp
Target Temperature Range........................... 35 to 60 °C
Ratio of Peak-to-Peak Highlight

Video-Signal Current to
RMS Noise Current (Approx.). ... 35

Minimum Peak-to-Peak Blanking Voltage 10 volts
Field Strength at Center of

Focusing Coil .... . 75 gausses

*, *,*, ®®,#: See next page.
—vindicates a change.
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2P23
IMAGE ORTHICON

Focusing-Coil Current (Approx.) for 
coil listed below) .... 75 ma

Deflecting-Coi1 Current (Approx, for 
assembly listed below): 

Horizontal (Peak to Peak).................. 625 ma
Vertical (Peak to Peak)........................... 290 ma

Alignment-Coil Current (Approx, for 
coil listed below) .... 0 to 30 ma

Components:
iDefl ect i ng-Coi 1 Assembly (Includes
! Keyed Jumbo Annular 7-Pin Socket). . RCA Type No. 201D75
Focusing-Coil Assembly ............................... RCA Type No. 202D75
Alignment-Coil Assembly................................ RCA Type No. 204D75
Hor. Deflection Output Transformer . . RCA Type No. 204T1
Ver. Deflection Output Transformer . . RCA Type No. 204T2

Ratio of dynode voltages is shown under Typical Operation.
For best operation, this voltage should be adjustable within ± 25» of 
indicated value. For simplified equipment, this voltage can be fixed. 
Adjustable within ± 3 volts of indicated value, with blanking voltage 
off.

** Taps at 0, 30, 60, and 90 volts are recommended. Set at voltage giving 
most uniform resolution and signal output over entire picture area.

* Adjust to give the most uniformly shaded picture near maximum signal.

OPERATING NOTES
After the 2P23 has been Inserted in Its sockets and the 

voltages applied, allow It to warm up for 1/2 to 1 hour with 
the camera lens Iris closed. Then, proceed with normal oper­
ating adjustments.

When the equipment design or operating conditions are such 
that the maximum temperature rating or maximum temperature 
difference will be exceeded, provision should be made to di­
rect a blast of cooling air from the dlheptal-base end of the 
tube along the entire length of the bulb surface, i.e., through 
the space between the bulb surface and the surrounding de­
flecting coil and its extension. For this purpose, a small 
blower is satisfactory, but it should run at low speed to pre­
vent vlbration of the 2P23 and the associated amplifier equip­
ment. unless vlbration 1 s prevented, distortion of the picture 
may occur. To keep the operating temperature of the large end 
of the tube from falling below 45°C, some form of controlled 
heating should be employed, ordinarily, adequate heat will be 
supplied by the focusing coll, deflection coils, and associated 
amplifier tubes so that the temperature can be controlled by 
the amount of cooling air directed along the bulb surface.

Resolution of better than 400 lines at the center of the 
picture can be produced by the 2P23 when the highlight illumi­
nation is above the knee of the typical signal-output curve 
for this type. To utilize such resolution capability in the 
horizontal direction with the standard scanning rate of 626 
lines, it is necessary to use a video amplifier having a band­
width of at least 5.6 megacycles. The maximum resolution ob­
tainable is limited by the mesh-screen portion of the target.

•^-Indicates a change.

MAR. 15, 1948 DATA 2TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY



© 

2P23 
IMAGE ORTHICON

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE

.150" 
MAX.

2 %*

irr ■ Yfto
L-425" 

±.025'

.040" 
±.002' 

DIA.

JUMBO 
ANNULAR 

7-PIN BASE

15

Ì6

W|H|Œ

SMALL SHELL 
DIHEPTAL 

14-PIN BASE

H----- 2.500'± .015*-------H

NOTE I: MEASURED AT DISTANCE OF 1/32* 
BELOW BOTTOM OF ANNULAR BASE.

NOTE 2: DOTTED AREA IS FLAT OR EX­
TENDS TOWARD DIHEPTAL-BASE END OF 
TUBE BY 0.060* MAX.

ANNULAR BASE GAUGE
ANGULAR VARIATIONS BETWEEN PINS AS 
WELL AS ECCENTRIC ITY OF NECK CYLINDER 
WITH RESPECT TO PHOTOCATHODE CYLINDER 
ARE HELD TO TOLERANCES SUCH THAT PINS 
AND NECK CYLINDER WILL F IT FLAT-PLATE 
GAUGE WITH:

a. SEVEN HOLES HAVING DIAMETER OF 
0.065* ± 0.001* AND DEPTH OF 
0.265* i 0.001*. HOLES ARE EN­
LARGED BY »5° TAPER TO DEPTH OF 
0.0*7* AND ARE SPACED AT ANGLES 
OF 51°26’ ± 5’ONCIRCLE DIAMETER 
OF 2.500* ± 0.001*.

b. SIX STOPS HAVING HEIGHT OF 0.187* 
± 0.001*, CENTERED BETWEEN PIN 
HOLES, TO BEAR AGAINST FLAT AREAS 
OF BASE.

C. RIM EXTENDING OUT A MINIMUM OF 
1/8* FROM 2-13/16" DIAMETER AND 
HAVING HEIGHT OF 0.126* ± 0.001*.

d. NECK-CYLI NDER CLEARANCE HOLE HAV­
ING DIAMETER OF 2.200* i 0.001*.

92CM-6685

CE-6685AUG. 15, 1946 TUBE DEPARTMENT
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CHARACTERISTIC CURVES





3BPI-A 
HIGH-VACUUM CATHODE-RAY TUBE

Supersedes Type 3BP1

General :

Heater, for Un ¡potential Cathode-:
Voltage........................................ 6.3 ± 10% .... ac or de volts
Current........................................ 0.6 ............................................. amp.

Direct Interelectrode Capacitances (Approx.):
Grid No. 1 to All Other Electrodes. . . . 8.5 . . ^if
Cathode to All Other Electrodes.................... 8.0 . . ppf
DJ1 to DJ2...................................................................... 2.0 . . ppf
DJ3 to DJ4...................................  2.0 . . ppf
DJ1 to All Other Electrodes................................ 8.0 . . ppf
DJ3 to A11 Other Electrodes................................ 6.0 . . ppf
DJ1 to All Other Electrodes except DJ2 . 6.0 . . ppf
DJ2 to All Other Electrodes except DJ^ . 5.0 . . ppf
DJ3 to All Other Electrodes except DJ4 . 4.0 . . ppf
DJ4 to All Other Electrodes except DJ3 . 6.0 . . ppf

Phosphor (For Curves, see front of this Section) . . . No.l
Fluorescence .............................................................................................. Green
Persistence......................................................................................................Medium

Focusing Method................................................................................Electrostatic
Deflection Method...........................................................................Electrostatic
Overall Length............................................................................... 10” ± 1/4”
Greatest Diameter of Bulb...................................................... 3“ ± 1/16"
Minimum Useful Screen Diameter ................................................. 2-3/4"
Mounting Position....................................................................................................Any
Base................................................................... Medium Shell Di heptal 12-Pin

Basing Designation for BOTTOM VIEW ............................................. 14C
Pin 1-Heater 0 @ Pin 9- Anode No.2,
Pin 2-Cathode Grid No.2
Pin 3-Grid No..l Pin Deflecting
Pin 4-Internal Con. Electrode

Do Not Use DJ2
Pin 5-Anode No.l Pin 11-Def lect i ng
Pin 7-Deflecting key Electrode

Electrode DJ3 DJi
Pin 8-Deflecting Pin 12-No Conn.

Electrode DJ4 Pin 14-Heater

DJt and DJ2 are nearer the screen 
DJO and DJ * are nearer the base 

j 4
With DJ । positive with respect to DJ2, the spot is de­
flected toward pin 5. With DJ 3 positive with respect to 
DJ 4 the spot is deflected toward pin 2.

The angle between the trace produced by DJ । and DJ2 and 
its intersection with the plane through the tube axis and 
pin 5 does not exceed 10°.

The angle between the trace produced by DJj and DJ4 and 
the trace produced by DJ । and DJ2 is 90° ± 3°.

Maximum Ratings, Abo Lute Values:

ANODE-No.2 A GRID-No.2 VOLTAGE.................... 2200 max. volts
ANODE-No.1 VOLTAGE.............................. .... HOP max. volts

DATA 1JULY 1, 1945 RCA VICTOR DIVISION
RADIO CORPORATION ÖF AMERICA HARRISON. NEW JERSEY



3BPI-A 
HIGH-VACUUM CATHODE-RAY TUBE

(continued from preceding page)

GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 
Negative Value............................................
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

Typical Operation:

Anode-No.2 & Grid-No.2 Voltage" .
Anode No.l Voltage for Focus 

at 75% of Grid-No. 1 Volt­
age for Cutoff" .

Grid-No.1 Volt, for Visuat Cutoff#

1500

430
-45

Max. Anode-No.1 Current Range* Between 
Deflection Sensitivity:

-50 and +10

200 max. volts
0 max. volts

550 max. vol ts

125. max. volts
10 max. volts

2000 . volts

575 . volts
-60 . volts

pamp

DJi and DJ2 . . .
DJ3 and DJ4 . . .

Deflection Factor:** 
DJ1 and DJ2 . . . 
DJ3 and DJ4 . . .

0.169
0.229

mm/v de1 
mm/v de

150 . 200 . .
Ill 148 . .

v de/in, 
v dc/in<

0.127 . .
0.172 . .

Brilliance and definition decrease withdecreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 1500 volts.
Individual tubes may require between +205and-30i of the values shown 
with grid-No.1 voltages between zero and cutoff. .

* Visual extinction of stationary focused spot. Supply should be adjust­
able to ± 505 of these values.

* See curve for aven ge values.
Individual tubes may vary from these values by ± 205.

Spot Position:

The undeflected focused spot will fall within a I 5-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ । and DJ2* Suit­
able test conditions are: anode-Np.2 voltage, 1500 volts; 
anode-No. I voltage, adjusted for focus; def I ect i ng-el ect rode 
resistors, I megohm each, connected to anode No.2; the tube 
shielded from all extraneous fields. To avoid damage to the 
tube, grid-No.I voltage should be near cutoff before appIica­
tion of anode voltages.

Maximum Circuit Values:

Grid-No.1-Circuit Resistance ......................
Impedance of Any Deflecting-Electrode

Circuit at Heater-Supply Frequency
Resistance in Any Oeflecting-

Electrode Circuit**

1.5

1.0

5.0

max.

max.

max.

megohms

megohm

megohms

It is recommended that all deflecting-electrode-circuit resistances 
be approximately equal.

JULY 1, 1945 RCA VICTOR DIVISION
DATA 1

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY



TYPICAL OSCILLOGRAPH CIRCUIT

Cl: 0.1 uf
C2: 1.0 nf
C3 CH C5 C6: 0.05-^f Blocking

Capac¡tors*
RI R2: 2 Megohms
R3: 5.5 Megohms

R4: 2-Megohm Potentiometer
R5: 1.5 Megohms
R6: 0.5-Megohm potentiometer
R7 R8: Dual 5-Megohm Potentiometer
R9 R10: Dual 5-Megohm Potentiometer 
Rll R12 R13 R1U: 2 Megohms

When cathode is grounded, capacitors should have high voltage rating; 
when anode No.2 is grounded, they may have low voltage rating. For 
de amplifier service, deflecting electrodes should be connected dir­
ect to amplifier output. In this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode No.2 
and the deflecting electrodes.

The license extended to the purchaser of tubes appears in the License Notice 
accompanying them. |nformation contained herein is furnished without assuming 

any obiigat ions.

DATA 2JULY 1, 1945 RCA VICTOR DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



3BPI-A 
HIGH-VACUUM CATHODE-RAY TUBE

t OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF BASE

JULY 1, 1945 DATA 2RCA VICTOR DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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3JP7 
OSCILLOGRAPH TUBE

POST-DEFLECT I ON ACCELERATOR
ELECTROSTATIC DEFLECTIONELECTROSTATIC FOCUS

Heater, for Un¡potential Cathode: 
Voltage.............................. 6-3 .........................ac or de volts
Current................................... 0.6 ..................................................amo

Direct Interelectrode Capacitances (Aoprox.):
Grid No.l to All Other Electrodes. ... 8 . . ppf
Cathode to All Other Electrodes.......................... 8 . . ppf
DJi to DJ2...................................................................... 2.5 . . ppf
DJ3 to DJ4...................................................................... 2 . . ppf
DJi to All Other Electrodes............................. 8 . . ppf
DJ2 to All Other Electrodes............................. 7 . . ppf
DJo to All Other Electrodes............................. 7 . . ppf
DJ4 to All Other Electrodes............................. 8 . . ppf

Phosphor (For Curves, see front of this Section) .... No.7
Fluorescence .............................................................................................. Blue
Phosphorescence.......................................................................Greenish-Yellow

Persistence.............................................................................................. Long
Focusing Method ...................................................................... Electrostatic
Deflection Method ................................................................. Electrostatic
Overall Length................................................................................ 10" ± 1/4"
Greatest Diameter of Bulb.................................................. 3" * 1/16"
Minimum Useful Screen Diameter ............................................. 2-3/4"
Mounting Position......................................................................................... Any
Cao...........................................................................................Recessed Small Ball
Base............................................................ Medium-Shell Di heptal 12—Pin

Basing Designation for BOTTOM VIEW................................................ 14J^

Pi n 1 - Heater 
Pi n 2 - Cathode 
Pin 3 - Gri d No. 1 
Pin 4-1 nternal

Connect i on­
Do -Not Use 

Pi n 5 - Anode No. 1 
Pi n 7 - Deflect i ng

El ect rode
DJ3

Pin 8 - Defl ect i ng
Electrode DJ4

Pin 9 - Anode No.2, 
Grid No.2

Pin 10 - Def1ecting 
El ect rode

DJ2
Pin 11 - Deflect i ng 

El ectrode
DJ

Pin 12 - No
Connect i on

Pin 14 - Heater
Cap - Anode No.3

DJ t and DJ2 are nearer the screen 
DJq and DJ are nearer the base

With DJ| positive with respect to DJ2, 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 the trace produced by DJi and DJ2 by the 
following angular tolerances measured about the tube axis : 
Pin 5, 10°; Cao (on same side of tube as pin 5), 10°.

The angle between DJi - DJ 2 trace and DJ3-DJ4 trace is 90° ±3°.

-«—Indicates a change.

NOV. 15, 1949 TUBE DEPARTMENT DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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3JP7
OSCILLOGRAPH TUBE

Maximum Ratings, 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 max.
ANODE-No. 1 VOLTAGE............................................. 1000 max. volts
GRID-No.1 (CONTROL ELECTRODE) 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 positivewith respect to cathode 125 max. volts

Equipment Design Ranges:
For any anode-No 3 voltage (Eb3) between 2000* and 4000 volts 
and any anode-No.2 voltage (Eb2) between 1500** and 2000 volts

Anode-No.1 Voltage .... 20% to 34.5% of Eb2 • . • volts
Max. Grid-No. 1 Voltage for

Visual Cutoff . . 4.5% of Eb2 .... volts
Anode-No.1 Current for any

Operating Condition . . -50 to +10 .... ^amp
Deflection Factors:

When Eb3 =2 x Eb2
DJi & DÜ2................................... 85 to 115 v de/in./kv of Eb2
DJ3 & DJ4................................. 62.5 to 85 v de/in./kvof Eb2

When Eb3 = Eb2
DJi & DU 2................................... 68 to 92 v de/ i n. /kv of Eb2
DJ3 à DU4................................... 50 to 68 v de/in./kv of Eb2

Examples of Use of Design Ranges:
For anode-No. 3 voltage of 2000 3000 4000 volts
and anode-No. 2 voltage of 2000 1500 2000 volts

Anode-No.1 Voltage . . 400-690 300-515 400-690 . .volts
Max. Grid-No.1 Volt­
age forVisual Cutoff. -90 -67.5 -90 . .volts

Deflection Factors:
DJi A DJ2 .................. 136-184 127-173 170-230 v de/in.
DJ3 A DJ4 .................. 100-136 94-128 125-170 v de/in.

Maximum Circuit Values:
Grid-No. 1—Ci rcuit Resistance.................................1.5 max. megohms
Resistance in any Deflecting-

Electrode Circuit0 . . 5.0 max. megohms

*,*,*,**,°: See next page.

NOV. 15, 1949 TUBE DEPARTMENT DATA
RADIO CORPORATION OP AMERICA. HARRISON. NEW JERSEY
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OSCILLOGRAPH TUBE

Anode No.2 and grid No.2, which are connected together within tube, 
are referred to herein as anode No.2.

* The product of anode-No.2 voltage and average anode-No.2 current should 
be limited to 6 watts.

It is recommended that anode-No.3 voltage be not less than 3000 volts 
for high-speed transients.
Recommended minimum value of anode-No.2 voltage.

0 It is recommended that the def 1ecting-electrode-circuit resistances 
be approximately equal.

(f OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT THE 
CENTER OF BOTTOM OF BASE.

92CM-6583

CE-6583NOV. 15, 1949 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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3KPI 
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

DATA
General :
Heater, for Unipotential Cathode: 

Voltage...................................6.3................................ac or de volts
Current........................................ 0.6 ± 10%..................................................amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to all other electrodes......................... 8 /z/zf
Deflecting electrode DJ1 to 

deflecting electrode DJ2........................................ 2.5 M/zf
Deflecting electrode DJ3 to 

deflecting electrode DJ4........................................ 2.5 mrf
DJi to all other electrodes.......................................... 11 mrf
DJ2 to all other electrodes.......................................... 8
DJ3 to all other electrodes.......................................... 7 mrf
DJ4 to all other electrodes.......................................... 8 /z/zf

Faceplate ............................................................................................... Clear Glass
Phosphor (For Curves, see front of this Section)...........................Pl

Fluorescence........................................................................................................Green
Phosphorescence .......................................................................................... Green

Persistence .......................................................................................... Medium
Focusing Method ........................................................................... Electrostatic
Deflection Method ...................................................................... Electrostatic
Overall Length................................................................................. 11-1/2" ± 1/4"
Greatest Diameter of Eulb.............................................................3" ± 1/16"
Mimimum Useful Screen Diameter............................................................. 2-3/4"
Weight (Approx.).....................................................................................................9 oz
Mounting Position ............................................................................................... Any
Eulb...................................................................................................................................J-24
Ease............................... Medium-Shell Magnal 11-Pin (JETEC No.Bll-66)

Basing Designation tor BOTTOM VIEW.................................................... 11M

Pin 1-Heater Pin 8-Deflecting
Pin 2-Grio No.l Electrode
Pi n 3 - Cathode DJ2
Pin 4-Grid No.3 Pin 9-Deflecting
Pin 5 - Deflecting Electrode

Electrode DJi
DJ3 Pin 10-Internal

Pin 6 - Deflecting Connection­
Electrode Do Not Use

DJ4 Pin 11-Heater
Pin 7 - Ultor

(Grid No.2,
Grid No.4, 
Col 1 ector)

DJ1 and DJ 2 are nearer the screen
DJ2 and DJ4 are nearer the base

-4- 1 nd ¡cates a change.

4-56 DATA 1TUBE DIVISION
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

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 1 may vary from the 
trace produced by DJ3 and DJ4 by ±10° (measured about the tube 
axis).
The angle between DJ1 - DJ2 trace and DJ3 - DJ4 trace is 90° 
±3°.

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 (Ecj) between 

recommended minimum* and 2500 volts
Grid-No.3 Voltage

for Focus......................... 16% to 30% of Ec volts
Grid-No.1 Voltage for

Vi sual Ext i notion 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 /¿amp

Deflection Factors:
DJi & DJ2......................... 50 to 68 v dc/in./kv of Ec
DJo & DJ4......................... 38 to 52 v dc/in./kv of Ec

Spot Position.................... ##

Examples of Use of Design Ranges:
For ultor voltage of 1000 2000 volts

Grid-No.3 Voltage
for Focus................................... 160 to 300 320 to 600 volts

* Brilliance and definition decrease with decreasing ul tor voltage. Rec­
ommended minimum for the 3KP1 in general service is 1000 volts but a 
value as low as 500 volts may be used under conditions of low-velocity 
deflection and low ambient-light levels.
The center of the undeflected focused spot will fall within a circle 
having 7.5-mm radius concentric with the center of the tube face.

-►Indicates a change.

DATA 14-56
TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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For ultor voltage of 1000 2000 volts
Grid-No.1 Voltage tor

Visual Extinction of
Undeflected Focused
Spot.................................... -19 to -45 -38 to -90 volts

Deflection Factors:
DJ 1 A DJ2......................... 50 to 68 100 to 136 volts de/in.
DJ3 & DJ4......................... 38 to 52 76 to 104 volts de/in.

Maximum Circuit Values:
Grid-No.1-Circuit Resistance .............................. 1.5 max. megohms
Resistance in Any Deflecting

Electrode Circuit" .................................................. 5 max. megohms

It is recommended that the def 1ecting-electrode-circuit resistances be 
approximately equal.

t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 
FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM OF BASE.

vindicates a change.
4-56 DATA 2TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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TYPICAL OSCILLOGRAPH CIRCUIT

Cl: 0.1 nt, 3000 Vol ts
C2: 1.0 nf, 200 Volts
C3 C4 C5 C6: 0.05-Mf Blocking 

Capac¡tors*
RI R2: 2 Megohms, 0.5 Watt
R3: 6 Megohms, 0.5 Watt
R4; 2-Megohm Potent iometer, 0.5 watt

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
Rll R12 R13 R14: 2 Megohms, 0.5 Watt

• When cathode is grounded, capacitors should have high voltage rating 
(3000 volts); when ultor is grounded, they may have low voltage rating 
(200 volts). For de amplifier service, deflecting electrodes should be 
connected d i rect to ampli fi er output. In this service, it isp referable 
usually to remove def 1 ecting-electrode resistors to minimize loading, 
effect on amplifier. in order to minimize spot defocusing, it is 
essential that ultor be returned to a point in the amplifier system 
which will give the lowest possible potential difference between ultor 
and the deflecting electrodes.

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights.

4-56 CE-6690R2
TU8C DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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CHARACTERISTICS

ZI E£ = 6.3 VOLTS
-- GRID-N*3 VOLTS ADJUSTED FOR FOCUS
-- GRID-NA| VOLTS ADJUSTED TO GIVE ULTOR-
2' CURRENT VALUE REQUIRED TO MAINTAIN 

CONSTANT LINE WIDTH AT DIFFERENT
4- ULTOR VOLTAGES. FOR A GIVEN ULTOR 

VOLTAGE, LINE WIDTH AND RELATIVE LINE 
BRIGHTNESS INCREASE WITH INCREASE IN 
ULTOR CURRENT

ULTOR VOLTS
TUBE DIVISION

RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY
92CM-7I9IR2
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3KP4
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 3KP4 is the same as the 3KP1 except for the follow­
ing items:

General:
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

Fluorescence...................................................................................................White
Phosphorescence .......................................................................................... White

Persistence...................................................................................................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 3KPf is the same as the 3KP1 except for the follow­
ing items:

General:
Phosphor (For Curves, see front of this Section)...........................P7

Fl uorescence.......................................................................................................... Bl ue
Persistence...................................................................................................Short

Phosphorescence ................................................................. Greenish-Yellow
Persistence......................................................................................................Long

In general, operation of the 3KP7 at an ultor voltage less 
than 1500 volts is not recommended.

3KPII
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 3KP11 is the same as the 3KP1 except for the follow­
ing items:

General:
Phosphor (For Curves, see front of this Section)..................... PH

Fl uorescence..........................................................................................................Bl ue
Phosphorescence................................................................................................ Blue

Persistence.................................................................................................. Short

In general, operat ion of the 3KP11 at an ultor voltage less 
than 1500 volts is not recommended.

■ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



ELECTROSTATIC DEFLECTIONELECTROSTATIC FOCUS

General :
DATA

Heater, for Unipotential Cathode: 
Voltage................................... 6.3 ......................... ac or de volts
Current........................................ 0.6 ..................................................amp

Direct Interelectrode Capacitances (Approx.):
Cathode to All Other Electrodes..............................2.2
Grid No.l to All Other Electrodes.................... 10.3
DJi to DJo.......................................................................... 1.3 ppf
DJ3 to DJ4.................................................................................1.2 ppf
DJ| to AIT Other Electrodes Except DJ2 . . 4.4 ppf
DJ2 to All Other Electrodes Except DJ^ . . 5.6 ppf
DJ3 to All Other Electrodes Except DJ4 . . 5.0 ppf
DJ4 to All Other Electrodes Except DJ3 . . 4.5 ppf

Phosphor (For Curves, see front of this Section) .... No.l
Fluorescence ............................................................................................... Green
Persistence.............................................................................................. Medium

Focusing Method........................................................................... Electrostatic
Deflection Method............................................................................Electrostatic
Overall Length.......................................................................................... 8" ± 1/4"
Greatest Diameter of Bulb....................................................... 3" ± 1/16"
Minimum Useful Screen Diameter ....................................................... 2-3/4"
Mounting Position 
Base.........................

Basing Designation 
Pin 1-Heater 
Pin 2-Grid No.l 
Pin 3- Anode No. 1 
Pi n 4 - Deflect i ng

El ect rode 
dj3

Pin 5- Deflecting 
Elect rode 
DJ4

Pin 6 - No
Connect i on

........................................................ Any
Small-Shell Duodecal 12—Pin

for Bottom View ......................................... 12F
Pi n 7 - Defl ect i ng 

El ect rode 
DJi

Pi n 8 - Defl ect i ng
El ect rode DJ2

Pin 9 - Anode No.2, 
Grid No.2

Pin 10-No
Connection

Pin 11-Cathode
Pin 12-Heater

DJt and DJ 2 are nearer the screen 
DJ^ and DJ„ are nearer the base 3 4

With DJ| positive wi th respect to DJ2, the spot i s def 1 ected 
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 4 may vary from 
the trace produced by DJ^ and DJ2 by an angular tolerance 
(measured about the tube axis) of 10°.

Maximum Ratings, Design-Center Values'.
ANODE-No.2* VOLTAGE# 2500 max. volts
* Anode No.2 and grid No.2 wh ich are connected together within tube, are 

referred to herein as anode No.2.
# The product of anode-No.2 voltage and average anode-No.2 current should 

be 1imited to 6 watts.

TUBE DEPARTMENT TENTAT IVE DATA
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY

JULY 3> 1950
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ANODE-No. 1 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 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-Ko.2 voltage (Kb?) between recommended minimum and 2500 volts
Anode-No. 1 Voltage . . . 20% to 35% of Eb2..........................volts
Max. Grid-No.1 Voltage

for Visual Cutoff . 6.3% of Eb2 ....................volts
Anode-No. 1 Cur. for any

Operating Condition. . -15 to +10 . . microamperes
Deflection Factors:

DJ< & DJo....................... 115 to 145 v dc/in./kv of Eb2
! DJ^ & DJ4........................ 110 to 140 v dc/in./kv of Eb2

Examples of Use of Design Ranges:
For anode-No. 2 voltage of woo 2000 volts
Anode-No.1 Voltage . . . 200-350 400-700 volts
Max. Grid-No.1 Voltage

for Visual Cutoff . -63 -126 volts
Deflection Factors:

DJi & DJ2 ......................... 115-145 230-290 volts de/in.
DJ^ & DJ4 ......................... 110-140 220-280 volts de/in.

Maximum Circuit Values:
Grid-No.1-Circuit Resistance .............................. 1.5 max. megohms
Resistance in Any Deflecting-

Electrode Circuit0..........................5.0 max. megohms

* Bri 11iance and definition decrease with decreasing anode-No.2 voltage. 
Recommended minimum for the JMP1 in general service is 1000 volts but 
a value aslow as 500 volts may be used under conditions of low-veloc­
ity deflection and low ambient-light levels.

° It is recommended that the def 1 ect i ng-el ect rode-ci rcu i t res i stances be 
approximately equal.

JULY 3» 1950 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORFORATION OF AMERICA. HARRISON. NEW JERSEY
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ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

DATA
General:
Heater, for Uni potential Cathode:

Voltage........................................6.3 .........................ac or de volts
Current........................................0.6 + 10%.............................................. amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to all other electrodes .... 8 ppf
Deflecting electrode DJi to

deflecting electrode DJ2................................. 2 ppf
Deflecting electrode DJ3 to 

deflecting electrode DJ4................................. 2 ppf
DJi to all other electrodes................................ 11 ppf
DJ2 to all other electrodes................................ 8 ppf
DJ3 to all other electrodes................................ 7 ppf
DJ4 to all other electrodes................................ 8 ppf

Faceplate....................................................................................Flat Clear Glass
Phosphor (For Curves, see front of this Section).................... Pl

Fl uorescence.................................................................................................... Green
Phosphorescence...........................................................................................Green

Persistence ......................................................................................... Medium
Focusing Method............................................................................Electrostatic
Deflection Method......................................................................Electrostatic
Overall Length.......................................................................... 9-1/8" ± 1/4"
Greatest Diameter of Bulb.................................................. 3" + 1/16"
Minimum Useful Screen Diameter.................................................. 2-3/4"
Mounting Position..............................................................................................Any
Weight (Approx.)......................................................................................... 12 oz
Bulb.......................................................................................................................... J-24S1
Base.........................Small-Shell Duodecal 10-Pin (JETEC No.BlO-75),

or Small-Shell Duodecal 12-Pin (JETEC No.B12-43)
Basing Designation for BOTTOM VIEW................ 12E
Pin 1 - Heater P:n 8 - Ultor
Pia 2 - GriH No.1 (Grid No.2,
Pin 3 - Cathode Grid No. 4,
Pin 4 - Grid No.3 (g) 0 Collector)
Pin 5*- Internal ~ - Deflecting

Connection- (4/D ¿XT?) Electrode

Do Not Use ZP^===z/\lZ DJ2
Pin 6 - Deflecting J® Pin 10 - Deflecting

Electrode Electrode
DJ3 W DJi

Pin 7 - Deflecting Pin 11A- Internal
Electrode Connection-

DJ4 Do Not Use
Pin 12 - Heater

DJi and DJ2 are nearer the screen 
DJ^ and DJ4 are nearer the base

Pins 5 and 11 are omitted from the 10-pin base.

JULY 1, 1955 tube division TENTATIVE DATAI
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With DJi positive with respect to DJ2, the spot is deflected 
toward pin 4. With DJ3 positive with respect to DJ4, the spot 
is deflected toward pm 1.

The plane through the tube axis and pin 1 may vary from the 
trace produced by DJ3 and CU4 by 10° (measured about the tube 
axis).
The angle between DJ^ - DJ2 trace and DJ3 - DJ4 trace is 90°

Maximum Ratings, Design-Center Values'.
ULTOR0 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 (Ec ) between 500*  and 2500 volts

Grid-No.3 Voltage 
for Focus.....................16.5% to 31% of Ec4 volts

Maximum Grid-No.l
Voltage for Visual
Ext inet ion of Un­
deflected Focused
Spot................................... -6.75% of EC4 volts

Grid-No.3 Current for
Any Operating Con­
dition .............................. -15 to +10 /¿amp

Deflection Factor:
DJi & DJ2.............................. 73 to 99 v dc/in./kv of Ec4
DJ3 & DJ4.............................. 52 to 70 v dc/in./kv of EC4

Spot Position......................... O

0 The "ultor" in a cathode-ray tube is the el ectrode to which is applied 
the highest de voltage for accelerating the electrons in the beam prior 
to its deflection. in the 3RP1-A, the ultor function is performed by 
grid no.4. Since grid no.u, grid no.2, and collector are connected to­
gether within the 3RP1-A, they are collectively referred to simply as 
"ultor" for convenience in presenting data and curves.

* Brilliance and definition decrease with decreasing ultor voltage. A 
value as low as 500 volts is recommended only for low-velocity de­
flection and low ambient-light levels.

## The.center of the undeflected focused spot will fall within a circle 
having 7.5-mm radius concentric with the center of the tube face.

JULY 1,1955 tube DIVISION TENTATIVE DATA 1
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Examples of Use of Design Ranges:
For ultor voltages of 1000 2000 volts

Grid-No.3 Voltage
for Focus.................... 165 to 310 330 to 620 volts

Maximum Grid-No. 1
Voltage for isual
Ext i net i on of Un­
deflected Focused
Spot.............................. -67.5 -135 volts

Deflection Factors:
DJi & DJ2......................... 73 to 99 146 to 198 volts de/in.
DJ3 & DJ4......................... 52 to 70 104 to 140 volts dc/in.

Maximum Circuit Values:
Grid-No.1-Circuit Resistance .............................. 1.5 max. megohms
Resistance in Any Deflecting-

E1ectrode Circuit" ............................................. 5 max. megohms

" it is recommended that the def 1ecting-electrode circuit resistances be 
approximately equal.

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 TUBE DIVISION TENTATIVE DATA 2
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OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

Cl: 0.2 Mf
C2: 1.0
C3 C4 C5 C6: 0.05-^ Blocking 

Capac i tors*
RI R2: 2.5 Megohms, 0.5 Watt
R3: 2.5 Megohms, 1 Watt

R4: 1.0-Megohm Potentiometer
R5: 0.5 Megohm, 0.5 Watt
R6: 0.35 Megohm, 0.5 watt
R7 R8: Dual 5-Megohm Potentiometer
R9 R10: Dual 5-Megohm Potentiometer
Rll R12 R13 R14: 2 Megohms, 0.5 Watt 

* When cathode is grounded, capacitors should have high voltage rating; 
when ultor is grounded., they may have low voltage rating. For de ampli­
fier service, deflecting electrodes should be connected direct to ampli­
fier output. In this service, it is preferable usually to remove 
deflecting-electrode resistors to minimize loading effect on amplifier. 
In order to minimize spot defocusing, it is essential that ultor be 
returned to a point in the amplifier system which will give the lowest 
possible potential difference betweenultor and the deflecting electrodes.

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibi1ity by RCA for 
its use and without prejudice to RCA’s patent rights.

CE-6777R1JULY 1, 1955 TUBE DIVISION
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ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 3RP4 is the same as the 3RP1 except for the following 
items:

General:
Phosphor (For Curves, see front of this Section) . P4—Sulfide Type

Fluorescence ............................................................................................... White
Phosphorescence................................................................................................White

Persistence.................................................................................................... Short

In general, operation of the 3RP4 at an ultor volt­
age less than 1500 volts is not recommended.

SEPT. 1, 1955 DATATUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



POST-DEFLECTION ACCELERATOR

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

DATA
General:
Heater, for Un¡potential Cathode:

Voltage.....................................6.3............................ ac or de volts
Current.....................  0.6.......................................................... amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes .... 8 .... ppf
Cathode to All Other Electrodes........................ 5 .... ppf
DJi to DJ2.....................................................................2.5 .... ppf
DJ3 to DJ4.....................................................................1.3 .... ppf
DJi to All Other Electrodes............................ 9 .... ppf
DJ2 to Al I Other Electrodes............................ 9 .... ppf
DJ3 to All Other Electrodes............................ 5 .... ppf
DJ4 to All Other Electrodes............................ 6 .... ppf

Faceplate, Flat.................................................................... Clear Glass
Phosphor (For Curves, see front of this Section). .... Pl

Fluorescence and Phosphorescence ....................................... Green
Persistence of Phosphorescence ......................................... Medium

Focusing Method ................................................................ Electrostatic
Deflection Method ........................................................... Electrostatic
Overal1 Length ................................................................ 16-3/4” ± 3/8"
Greatest Diameter of Bulb.........................................5-1/4" ± 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 Di heptal 12-Pin (JETEC No.B12-37)

BOTTOM VIEW
Pinl-Heater Pin 9-Ultor
Pin 2-Cathode (Grid No.2,
Pin 3-Grid No.l (p Grid No.4)
Pin 4-No Con- Pin 10 - Def 1 ect i ng

nection— Electrode DJ2
Do Not Use Pin 11-Deflecting

Pin 5-Grid No.3 Electrode DJ^
Pin 7-Deflecting Pin 12“No. Conn.

Electrode DJo Pin 14-Heater
Pin 8- Deflect i ng Cap - Post-UI tor

Electrode DJ4 (Grid No.5,
Col lector)

DJZ and DJg are nearer the screen 
DJ? and DJ. are nearer the base 

3 4
With DJ^ 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 DJ| and DJ2 by

JUNE 1, 1953 TVPFdepartment TENTATIVE DATA 1
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OSCILLOGRAPH TUBE

the following angular tolerances (measured about the tube 
axis): Pin 5, 10 , side terminal (on same side of tube as 
pin 5), 10°. Angle between DJ« - DJ? trace and DJo - DJ4 
trace is 90° ± 1.5°.

Maximum 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 value0......................................... 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 Post-ultor voltage (Ec*) between 2000* and 6000 volts 

and any ultor voltage (Ec^) between 1500** and 2600 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 Current for Any
Operating Condition.................. -15 to+10 • • * /xamp

Deflection Factors:#
When Ec$ ■ 2 x Ec^

DJ« 4 DJ?.........................................26.5 to36 v dc/in./kvof Ec4
DJ3 4 DJ4........................................ 18 to24 v dc/in./kvof Ec4

When Ec^ - EC4
DJi A DJ?........................... .... 21.5 to29 v dc/in./kvof EC4
DJo 4 DJ?........................................ 14.5 to 19.5 v dc/in./kvof EC4

Spov Position ##

Examples of Use of Design Ranges:
For post-ultor

voltage of 2000 3000 4 000 volts
and ultor 

voltage of 2000 1500 2000 volts

Grid-No.3 Volt, 
for Focus 400 to 690 3OO to 515 400 to 690 volts

Grid-No.l Volt.° -52 to-87 -39 to -65 -52 to-87 volts

•»*,°,*,**,#,##,°: See next page.

JUNE 1, 1953 TUBE DEPARTMENT
TENTATIVE DATA 1
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Deflection Factors:#
DJi A DJ2 43 to58 40to54 53 to 72 vdc/in.
DJ3 A DJ4 29 to 39 27 to 36 36 to 48 vdc/in.

Maximum Circuit Values:
Grid-No.1-Circuit Resistance ............................ 1.5 max. megohms
Resistance in Any Deflecting—

Electrode Circuit" .... 5.0 max. megohms

" The 'post-ultor* In a cathode-ray tube Is the electrode to which Is 
applied a de voltage higher than the ultor voltage for accelerating 
the electrons in the beam after Its deflection, in the 5AB-types, the 
post-deflection acceleration function and the collector function are 
both performed by grid no.5 which is conveniently referred to as 'post- 
ultor'.

* The ’ultor' in a cathode-ray tube is the electrode to which is applied 
the highest de voltage for accelerating the electrons in the beam 
prior to its deflection, in the 5AB-types, the ultor function is per­
formed by grid no.4. since grid No.4 and grid no.2 are connected to­
gether within the 5AB-types, they are collectively referred to simply 
as 'ultor' for convenience in presenting data and curves.

0 At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the ultor input power to 6 watts.

* It is recommended that the post-ultor voltage be not less than 3000 
volts for high-speed scanning.

* * Recommended minimum value of ultor voltage.
# The deflecting electrodes DJ3 and DJu are designed to have extra-high 

deflection sensitivity and consequently produce less than full-screen 
deflection, with post-deflection acceleration, the length of deflec­
tion may be limited to 4 inches; without post-deflection acceleration, 
deflection to full screen diameter will ordinarily be obtained. These 
electrodes are, therefore, more suitable for the signal voltage than 
for the time-base voltage.
With heater voltage of 6.3 volts, post-ultor voltage of 4000 volts, 
ultor voltage of 2000 volts, grid-No.3 voltage adjusted to give focus, 
arid-No.i voltage adjusted to give spot that is just visible, each 
eflecting electrode connected through a 1-megohm resistor to ultor, 

and tube shielded from all extraneous fields, the center of the un­
deflected, focused spot will fall within a circle having a 12.5-mn 
radius concentric with the center of the tube face.

0 For visual cutoff of undeflected focused spot.
* It is recommended that the def lect I ng-electrode-c i rcui t res ¡stances 

be approximately equal.

JUNE 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 2
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TYPICAL OSCILLOGRAPH CIRCUIT

Ci: 0.1 pf, 2500 Volts 
C2; 1.0 pf, 200 Volts 
C3: 0.1 pf, 2500 Volts 
CS C5 C6 C7: 0.05-V*f, *

Slocking Capacitors* 
C8: 0.0001 pf, 2500 Volts 
RI: 50 Megohms (Five 10-Meg- 

ohm, 1-Watt Resistors
In Series) 

R2 RJ: 2 Megohms. 0.5 Watt 
RS: 5.5 Megohms, 2 Watts

R5: 2-Megohm potentiometer 
R6: 1.5 Megohms, 0.5 Watt 
R7: 0.5-Megohm potentiometer 
R8 R9: 5-Megohm potentiometer 
R10 R11: Dual 5-Megohm potentiometer 
R12 RI? Ris R15: 2 Megohms, 0.5 Watt 
R16: 0.5 Megohm, 0.5 Watt 
RI7: Not less than 2000 ohms per 

volt of positive signal 
R18: 5 Megohms, 0.5 watt

* When cathode is grounded, capacitors should have hlgn voltage rating 
(2500 volts); when ultor is grounded, they may have low voltage rating 
(200 volts). For de amplifier service, deflecting electrodes should be 
connected direct to amplifier output, in this service. It Is preferable 
usually to remove deflecting-electrode resistors to minimize loading 
e-ffect on amplifier, in order to minimize spot defocusing. It Is essen­
tial that ultor be returned to a point in the amplifier system which 
will give the lowest possible potential difference between ultor and the 
deflecting electrodes.

Devices and arrangements shown or described herein may 
use patents of RCA or others, information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA*s patent rights.

CE-6574R4JUNE1, 1953 TUBE DEPARTMENT
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POST-ULTOR . 
RECESSED 

SMALL BALL 
CAP 

JETEC N® JI-22

SCREEN DIA. 
" 4®z-*min7

•0%2* 
MAX.

27

16 %*

92CM-7842

w

MEDIUM-SHELL 
DI HEPTAL 

12-PIN 
BASE 

JETEC N®Bl2-37

t OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF BASE

CE-7842JUNE 1, 1953 TUBE DEPARTMENT
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TYPICAL CHARACTERISTICS

1500 1800 1700 1800 1900 2000
ULTOR VOLTS

WK DEPARTMENT
RADIO CORPORATION OF AMMICA, HARRISON, NEW JBBEY

92CM-6820RIFEB.11,1953



5ABPI

CHARACTERISTICS
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OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5ABP4 is the same as the 5ABP1 except for the following 
items:
General:
Phosphor (For Curves, see front of this section). . P4—Sulfide Type

Fluorescence.......................................................................................................White
Phosphorescence .......................................................................................... White

Persistence..................................................................................................Short

THE PERSISTENCE CHARACTERISTICS 
of the P4-sulfide phosphor are the same as those shown for 

the Pll phosphor at the front of this Section

5ABP7
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5ABP7 is the same as the 5ABP1 except for the following 
items:

General:
Phosphor (For Curves, see front of this Section).......................... P7

Fl uorescence..........................................................................................................Bl ue
Persistence.................................................................................................. Short

Phosphorescence ................................................................. Greenish-Yellow
Persistence.....................................................................................................Long

5ABPII
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5ABP11 is the same as the 5ABP1 except for the following 
1 terns :

General:
Phosphor (For Curves, see front of this Section)................... Pll

Fl uorescence..........................................................................................................Bl ue
Phosphorescence................................................................................................Blue

Persistence..................................................................................................Short

NOV. 1, 1955 DATATUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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COLOR FLYING-SPOT CATHODE-RAY TUBE X

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
For use in Flying-Spot Color Video-Signal Generators

DATA
General :
Heater, for Un¡potent¡al Cathode: 

Voltage................................... 6.3 ......................... ac or de volts
Current........................................ 0.6 ..................................................amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes.................... 8 ppf
Cathode to all other electrodes......................... 5 ppf
External conductive neck coating to ultor*  m^x‘

3 [100 min. ppf
Faceplate, Flat......................................................................................Clear Glass
Phosphor, Metal-Backed (For Curves, 

see front of this section).................................................. P24
Fluorescence ............................................................................... Light Green
Phosphorescence............................................................................ Light Green

Persistence............................................................................Extremely 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"
Mounting Position.....................................................................................................Any
Weight (Approx.)..................................................................... 1.4 lbs
Cap.............................................Recessed Small Cavity (JETEC No.Jl-21)
Base ......................... Small-Shell Duodecal 7-Pin (JETEC No.B7-51)

BOTTOM VIEW
Pin 1 - Heater 
Pin 2 - Grid No. 1 
Pin 6 - Grid No.3 
Pin 7-1 nternal

Connect ion— 
Do Not Use 

Pin 10 - Grid No.2

Pin 11 - Cathode 
Pin 12 -Heater

Cap - Ultor 
(Grid No.4, 
Col 1 ector) 

C - External 
Conduct i ve 
Neck Coating

SOCKET CONTACTS CORRESPONDING TO VACANT 
PIN POSITIONS 3, 4, 5, 8, AND 9 SHOULD 

BE REMOVED

Maximum Ratings, Design-Center Values:
ULTOR* VOLTAGE ............................................................ 27000 max. volts
GRID-No.3 VOLTAGE....................................................... 6000 max. volts
GRID-No.2 VOLTAGE....................................................... 350 max. volts

* The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest de voltage for acceler ating the electrons in the beam prior 
to its deflection. in the 5AUP24, the ultor function is performed by 
grid No.4. Since grid No.u and collector are connected together within 
the 5AUP24, they are collectively referred to simply as "ultor" for 
convenience in presenting data and curves.

AUG.16, 1954 TUBE DIVISION TENTATIVE DATA 1
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Z COLOR FLYING-SPOT CATHODE-RAY TUBE

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 wamn-up period J
not exceeding 15 seconds. . . 410 max. volts

After equipment warm-up period.......................... 125 max. volts
Heater positive with respect to cathode. . 125 max. volts

Characteristics Range Values for Equipment Design:
For any ultor voltage (Ec^) between 20000* and 27000 volts

Grid-No.3 Voltage for Focus with 
Ultor Current of 200 /zamp. . .

Grid-No.2 Voltage when circuit 
design ut i 1 i zes fi xed grid-No. 1 
voltage (Eci) for visual extinc­
tion of undeflected focused spot

Grid-No.1 Voltage for Visual Ex­
t inet i on of Undef1ected Focused 
Spot when ci rcui t design utili­
zes grid-No.2 voltage (EC2) at 
fixed value.......................................

Maximum Grid-No*3 Current for 
ultor current of 200 /¿amp. . .

Grid-No.2 Current...................................

Examples of Use of Design Ranges:
For ultor voltage of

Grid-No.3 Voltage for Focus with 
Ultor Current of 200 ¿¿amp. . .

Grid-No.2 Voltage when circuit 
design ut i 1 i zes fi xed grid-No. 1 
voltage of -70 vol ts for v i sual 
extinction of undeflected fo­
cused spot.......................................

Grid-No.1 Voltage for Visual Ex­
tinct ion ofUndeflected Focused 
Spot when circuit designuti 1 i- 
zes grid-No.2 voltage of 
200 volts............................................

17% to 21.5% of Ec4 volts

2 to 5 times Ec^ volts

-20% to -50% of Ec2 volts

170 ¿¿amp
-15 to +15 /¿amp

27000 volts

4600 to5800 volts

140 to35O volts

-40 to -100 volts

Maximum Circuit Values:
Grid-No.1—Circuit Resistance .............................. 1.5 max. megohms

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 20000 volts.

tube division
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5AUP24
COLOR FLYING-SPOT CATHODE-RAY TUBE

OPERATING CONSIDERATIONS
Resolution of better than 800 lines at the center of the 
reproduced picture can be produced by the 5AUP24 when it 
is operated with 27000 volts on the ultor. At lower ultor 
voltages, the resolution capability decreases. To obtain 
high resolution in the horizontal direction, it is neces­
sary to use a video amplifier having a bandwidth of about 
20 megacyc Ies.

For x-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section.

AUG.16, 1954 TENTATIVE DATA 2
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SCREEN RADIUS 
2k8* MIN. 1

777/77777^ 'W7/7//7,

4%
20

SEE NOTE 4

16
1.220 
MAX.

EXTERNAL 
INSULATING 

COATING

-EXTERNAL 
CONDUCTIVE 

COATING 
(NOTE 3)

SMALL-SHELL 
DUODECAL 
7-PIN BASE 

JETEC N2B7-5I

REFERENCE 
LINE

L (NOTE 2)

12 V
a "

7 %

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JETEC N2 Ji-21 

(NOTE t)

EFFECTIVE 
CENTER OF 
DEFLECTION

92CS-Ô294

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS ANDULTOR TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ±10°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No.3.

MOTE 2! WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF TH IS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY INTERSECTION OF PLANE CC’ OF THE 
GAUGE WITH THE GLASS FUNNEL.

MOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

MOTE 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.

CE-8294AUG. 16, 1954
TUBE DIVISION

«ADIO CORPOIATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE CHARACTERISTICS
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5AYP4 
VIEW-FINDER KINESCOPE 

METAL-BACKED SCREEN

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

DATA

General :
Heater, for Uni potential Cathode:

Voltage........................................ 6.3 .........................ac or de volts
Current........................................ 0.6 + 10%.............................................. amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes. ... 6 ppf
Cathode to all other electrodes.................... 5 ppf
External conductive coating to ultor*. . P50 max. ppf

[500 min. ppf
Faceplate, Spherical ................................................................. Clear Glass
Phosphor (For Curves, see front of t h i r Section). . P4-Sulfide Type,

Metal-Backed
Fluorescence.....................................................................  White
Phosphorescence............................................................................................... White

Persistence.....................................................................................................Short
Focusing Method.................................................................................Electrostatic
Deflection Method........................................................................................Magnetic
Deflection Angle (Approx.) ...................................................................... 53°
Overall Length ...................................................................... 11-9/16" ± 3/8"
Greatest Diameter of Bulb........................................ 4-15/16" ± 3/32"
Minimum Useful Screen Diameter .................................................. 4-1/4"
Picture Size (within mi nimum-usefu1-screen area) . 3~3/8" X 2-1/2"
Weight (Approx.)......................................................................................1 1 b 6 oz
Mounting Position.....................................................................................................Any
Ultor* Terminal. . . Recessed Small Ball Cap (JETEC No.Jl-22)
Bulb......................................................................................................................J-39-1/2
Base .................... Long Medium-Shell Octal 8-Pin (JETEC No.B8-65)

BOTTOM VIEW
Pin 1 - No Connec- (T) Pin 6 - Grid No.3

tion Pin 7 - Cathode
Pin 2 - Heater —ztVXH) Pin 8 - Heater
Pin 3 - Grid No. 2 ] Cap - Ultor
Pin 4 - No Connec- (Grid No.4,

tion Co 11 ec to r )
Pin 5 - Grid No.l

Maximum Ratings, Design-Center Values'.
ULTOR VOLTAGE*................................................................. 10000 max. volts
GRI D-No-3 VOLTAGE............................................................ 1500 max. volts
GRID-No.2 VOLTAGE............................................................ 410 max. volts

The "ultor" in a cathode-ray tube is the electrode to whicn is applied 
the highest de voltage for accelerating the electrons in the beam prior 
to its deflection. In the 5AYP4, tne ultor function is performed Dy 
?r i d No.u. Since grid No.u and col 1ector are connected together within 
he 5AYPU, they are collectively referred to simply as "ultor" for 

convenience in presenting data and curves.

MAY 1, 1955 TENTATIVE DATATUBE DIVISION
■ADIO CORRORATION OF AMERICA, HARRISON, NEW JERSEY



GRID-No. 1 VOLTAGE:
Negative bias value................................................. 125 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

Equipment Design Ranges:

For any ultor voltage (ECJ between 5000* and 10000 volts 
and grid-No.2 voltage (EC2^ between 200 and 410 volts

Grid-No.3 Voltage for Focus
with Ultor Current of
100 ¿zamp........................................ 9.8% to 14.1% of Ec4 volts

Grid-No.1 Voltage for Visual
Extinction of Focused
Raster............................................. 8.5% to 23.5% of Ec2 volts

Max. Grid-No.3 Current** . . See Curves
Grid-No.2 Current......................... -15 to +15 ¿tamp
Field Strength of Adjustable

Centering Magnet .................... 0 to 8 gausses

Examples of Use of Design Ranges:
For ultor voltage of 7000 10000 volts

and grid-No.2 voltage of 200 300 volts
Grid-No.3 Voltage for

Focus wi th UI tor
Current of 100 /zamp. . . . 680 to 990 980 to 1410 volts

Grid-No.1 Voltage for ’
Visual Extinction of
Focused Raster...............................-17 to -47 -25 to -71 volts

Maximum Circuit Values:
Grid-No.1—Circuit Resistance ......................... 1.5 max. megohms

Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 5000 volts.
Grid-No.3 current increases as the ultor voltage is decreased.

TENTATIVE DATAMAY 1, 1955
TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY



4%'ìV

l.375"±.O55"
LONG MEDIUM­
SHELL OCTAL 

/ 8-PIN BASE 
JETEC N2B8-65

(NOTE 3)

92CS-8559

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE 
TUBE AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME SIDE OF 
TUBE AS PIN 5.

NOTE 2: reference line is determined by position where 
GAUGE 1.430" + 0.003" -0.000" I.D. 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.

NOTE 4: EXTERNAL CONDUCTIVE COATING must BE GROUNDED.

MAY 1, 1955 CE-8559
TUBE DMSK»

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5AYP4 
AVERAGE GRID-DRIVE CHARACTERISTIC

FEB. 24, 1955 TUBE DIVISION
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY
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AVERAGE GRID-DRIVE CHARACTERISTICS

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF

FEB. 24,1955 TUBE DIVISION 92CM -7688R2
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY
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5AZP4 
PROJECTION KINESCOPE

ALUMINIZED FLUORESCENT SCREEN 
FORCED-AIR COOLED AT MAXIMUM ULTOR INPUT 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

DATA
General :
Heater, for Unipotential Cathode:

) Voltage........................................ 6.3 ......................... ac or de volts
Current........................................ 0.6 ± 10«.............................................. amp

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes.....................8 max.
Cathode to all other electrodes.............................. 5

Faceplate, Spherical .................................................. Non-browning Glass
Refractive index ..................................................................................... 1.519

Phosphor (For Curves, see front of this Section). . P4—Silicate Type
Aluminized

Fluorescence ............................................................................................... White
Phosphorescence................................................................................................White

Persistence.................................................................................................. Medium
Focusing Method.................................................................................Electrostatic
Deflection Method........................................................................................ Magnetic
Deflection Angle (Approx.) ...................................................................... 50°
Overall Length ...................................................................... 12-3/16" ± 3/8"
Greatest Diameter of Bulb............................................................5" ± 1/8"
Minimum Useful Screen Diameter ....................................................... 4-1/2"
Minimum Opt ical-Qual i ty-Ci rcle Diameter.......................................4-1/4"
Weight (Approx.) ................................................................................ 1-1/2 lbs
Mounting Position..................................................................................................... Any
Ultor Lead.......................................Molded-On Insulated Cable 48" Long
Bu lb.................... ................................................. ......................................................J—40
Base ......................... Small-Shell Duodecal 7-Pin (JETEC No.B7-51)

Basing Designation for

Pin 1 - Heater
Pin 2 - Grid No.l
Pin 6 - Grid No.3
Pin 7 - Internal

Connection- 
Do Not Use 

Pin 10 - Grid No.2

NOTE: Socket contacts
and 9 shou I d be removed so that maximum insulation 
is provided for pins 6 and 7.

Air Flow to Face (When average ultor input exceeds 9 watts): 
An adequate air flow sufficient to limit the faceplate 
temperature to the specified value should be delivered 
perpendicularly from a nozzle having a diameter of about 
2 inches onto the face of the tube when it is in opera­
tion. The blower should have adequate capacity to pro­
vide for a total system pressure drop Including that of 
the air filter.

Face Temperature............................................................ 100 max. °C

BOTTOM VIEW.................................................12AA
0 Q Pin 11 - Cathode

xy Pin 12 - Heater
( \ Flexible
(/Cabl e - Ul tor

a/ (Grid No*4’
(¿Ss-J-oJj) Collector)

(TJ’Qa)

for vacant Din oositions 3.4.5.8.

4-56 TUBEDfVlSJON TENTATIVE DATA 1
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5AZP4
PROJECTION KINESCOPE

Maximum Ratings, Absolute Values:
ULTOR VOLTAGE............................................................... 40000 max. volts
ULTOR INPUT (AVERAGE):

Without forced-air 
cooling of faceplate............................... 9 max. watts

With forced-air 
cooling of faceplate............................... 12 max. watts

GRID-No.3 VOLTAGE...................................................... 9000 max. volts
GRID-No.2 VOLTAGE...................................................... 400 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 . 175 max. volts
Heater positive with respect to cathode . 10 max. volts

Equipment Design Ranges:
For any ultor voltage (Fc^) between 35000* and 40000 volts

Grid-No.3 (Focusing Electrode)
Voltage for ultor current 
of 300 /zamp..........................................18.5% to 22.5% of Ec volts

Grid-No.2 Voltage when cir­
cuit design utilizes grid-
No. 1 voltage (Ec।) at 
fixed value for raster 
cutoff.................................................. 2.15 to 5.4 times Ec volts

Grid-No.1 Voltage for Visual
Extinction of Focused
Raster when circuit design
utilizes grid-No.2 voltage
(Ec2) fixed value .... -18.5% to -46.5% of EC2 volts

Maximum Grid-No.3 Current 
for ultor current of 
300 /zamp.................................... 100 /zamp

Grid-No.2 Current........................... -15 to+15 /zamp
Examples of Use of Design Ranges:

For ultor voltage 0/36000 volts

Grid-No.3 (Focusing Electrode)
Voltage for ultor current
of 300 /zamp.................................... 6650 to 8100 volts

Grid-No.2 Voltage when cir­
cuit design utilizes grid- 
No. 1 voltage of -65 volts 
for raster cutoff.................. 140 to 350 vol ts

Grid-No.1 Voltage for Visual 
Extinction of Focused Raster 
when circuit design utilizes 
grid-No.2 voltage of 200 
volts............................................. -37 to -93 volts

*: See next page.

TENTATIVE DATA 14-56 TUBE DIVISION
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5AZP4
PROJECTION KINESCOPE

Maximum Circuit Values:
Grid-No.1-Circuit Resistance ......................... 1.5 max. megohms

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 35000 volts.

OPERATING CONSIDERATIONS

X-ray radiation is produced at the face of the 5AZP4 when 
it is operated at its normal ultor voltage. These rays 
can constitute a health hazard unless the tube is ade­
quately shielded. For X-ray shielding considerations, 
see sheet X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES at 
front of this Section.

An air-cooling system is required to cool the face of the 
5AZP4 when the tube is operated with an average ultor in­
put in excess of 9 watts. The system consists of a suit­
able blower and 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 temperature to IOO°C. The cooling air must not 
contain water, dust, or other foreign matter. The air­
cooling system should be electrically interconnected with 
the ultor power supply to prevent operation of the tube 
without cool i ng.

4-56 TUBE DIVISION TENTATIVE DATA 2
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5AZP4
PROJECTION KINESCOPE
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5AZP4 

PROJECTION KINESCOPE

NOTE l: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR-CABLE CONNECTION AT BULB WALL BY ANGULAR 
TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF ± 20°. UL­
TOR-CABLE CONNECTION IS ON SAME SIDE AS VACANT PIN PO­
SITION 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.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT­
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. SOCKET CONTACTS CORRESPONDING TO VACANT 
PkN POSITIONS No.3, 4, 5, 8, AND 9 SHOULD BE REMOVED IN 
ORDER TO PROVIDE MAXIMUM INSULATION FOR PINS No.6 AND 7.

NOTE 4: ULTOR CABLE SHOULD NOT BE SHARPLY BENT WITHIN 
3" OF BULB WALL.

NOTE 5: THE WINDINGS OF THE DEFLECTING YOKE SHOULD NOT 
EXTEND MORE THAN 2" FROM THE REFERENCE LINE TOWARD THE 
BASE. THEY SHOULD BE INSULATED TO WITHSTAND 20 KV AND 
BE SPACED AT LEAST 1/10" FROM THE TUBE NECK.

4 56 TUBE DIVISION CE-8556B
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5AZP4
AVERAGE DRIVE CHARACTERISTICS
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5BPI-A 
HIGH-VACUUM CATHODE-RAY TUBE

ersedes

General :

Heater, for Unipotential Cathode:
Voltage........................................ 6.3 ± io°!o . ... ac or de volts
Current........................................ 0.6 ................................................. amp.

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes. . . . 8.0 . . . ppf
DJ^ to DJ2.................................................................... 1.3 • • • upf
DJo to DJ4..................................................................... 1.2 ... ppf
DJ^ to All Other Electrodes............................... 9.5 . . . ppf
DJq to All Other Electrodes.....................................12.0 . . . ppf
DJ| to All Other Electrodes except DJ2 . 8.0 . . . ppf
DJ2 to All Other Electrodes except DJ^ . 7.5 . . . ppf
DJ3 to All Other Electrodes except DJ4 . 10.0 . . . ppf
DJ4 to All Other Electrodes except DJ3 . 7.5 . . . ppf

Phosphor (For Curves, see front of this Section) .... No.l
Fluorescence .............................................................................................. Green
Persistence.................................................................................................. Medium

Focusing Method...................................
Deflection Method..............................
Overall Length ...................................

Greatest Diameter of Bulb. . .

Minimum Useful Screen Diameter
Mounting Posit ion. . . . 

Base............................................  
Basing Designation for 
Pin 1-Heater 
Pin 2-No Connection 
Pin 3—Deflecting 

Electrode DJi 
Pin 4- Anode No.1 
Pin 5-1nternal Con. 

Do not use 
Pin 6 - Deflect i ng 

Electrode DJ4

................................................................................Any
....................Medium.She 11 Magna 1 11—Pin 

BOTTOM VIEW.................................................. UN
Pin 7 - Anode No.2, 

Gr id No.2
Pin 8-Deflecting 

Electr.DJ2
Pin 9-Deflecting 

Electr.DJ3
Pin 10 - Gr i d No.l
Pin 11-Heater, 

Cathode

DJ2 and DJ2 are nearer the screen
DJ3 and DJ^ are nearer the base

With DJ । positive with respect to DJ2, the spot is de­
flected toward pin 4. With DJ 5 positive with respect to 
DJ4, the spot is deflected toward pin I.

The angle between the trace produced by DJ5 and DJ4 and 
its intersection with the plane through the tube axis and 
pin I does not exceed 10°.

The angle between the trace produced by DJ 5 and DJ4 and 
the trace produced by DJ । and DJ2 is 90° ± 3°.

DATA 1JULY 1, 1945 RCA VICTOR DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5BPI-A 
HIGH-VACUUM CATHODE-RAY TUBE

(continued from preceding page)

Maximum Ratings, Absolute Values:

ANODE-No.2 & GRID-No.2 VOLTAGE....................... 2200
ANODE-No. 1 VOLTAGE................................................. 1100
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE:

Negative Value..................................................... 125
Positive Value..................................................... 0

PEAK VOLTAGE BETWEEN ANODE No.2 AND
ANY DEFLECTING ELECTRODE 550

Typical Operation:

Anode-No.2 & Grid-No.2 Voltage* . . 1500 2000
Anode-No.1 Volt, for Focus at 75%

of Grid-No.1 Volt, for Cutoff*  . 337 450 
Grid-No.1 Volt, for Visual Cutoff#. -30 -40 
Max. Anode-No.1 Current Range*.  Between -50 and 
Deflection Sensitivity:

DJi and DJ2 ....................................’. . 0.404 0.303
DJ3 and DJ4........................................... 0.446 0.334

Deflection Factor:**
DJi and DJ2............................................ 63 84
DJ3 and DJ4............................................ 57 76

max. volts 
max. volts

max. volts 
max. vol ts

max. volts

. . . VO It Si

. . . volts 

. . . volts 
+10 ^amp.

. . mm/v de 

. . mm/v de

. . v dc/in. 

. . v dc/in.

* Brilliance and definition decrease with decreasing anode-No.2 voltage. 
In general, anode—No.2 voltage should not be less than 1500 volts.

• Individual tubes may require between + 25% and -30% of the values shown 
with grid-No.1 voltages between zero and cutoff.

8 Visual extinction of stationary focused spot. Supply should be adjust­
able to ±.50% of these values.

* See curve for average values.
Individual tubes may vary from these values by ± 17%.

Spot Position:

The undeflected focused spot will fall within a 15-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ । and DJ2. Suit­
able test conditions are: anode-No.2 voltage, 1500 volts; 
anode-No.I voltage, adjusted for focus; def Iecting-eIectrode 
resistors, I megohm each, connected to anode-No.2; the tube 
shielded from all extraneous fields. To avoid damage to the 
tube, grid-No. I voltage should be near cutoff before applica-, 
tion of anode voltages.

Maximum Circuit Values:

Grid-No.1- Circuit Resistance ........................... 1.5 max. megohms
Impedance of Any Deflecting-Electrode

Circuit at Heater-Supply Frequency 1.0 max. megohm
Resistance in Any Deflecting-

Electrode Circuit** 5.0 max. megohms
It is recommended that all deflecting-electrode-circuit resistances be 
approximately equal.

JULY 1, 1945 DATA 1
RCA VICTOR DIVISION
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5BPI-A 
HIGH-VACUUM CATHODE-RAY TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

Cl: 0.1 pf
C2: 1.0 pf
C3 CU C5 C6: 0.05-pf Blocking

Capac itors*
RI R2: 2 Megohms
R3: 6 Megohms

RU: 2-Megohm Potentiometer
R5: 1.0 Megohm
R6: 0.5-Megohm Potentiometer
R7 R8: Dual 5-Megohm Potentiometer
R9 RIO: Dual 5-Megohm Potentiometer 
Rll R12 R13 R1U: 2 Megohms

When cathode is grounded, capacitors should have high voltage rating; 
when anode No.2 is grounded, they may have low voltage rating. For 
de amplifier service, deflecting electrodes should be connected dir­
ect to amplifier output. In this service, it is preferabTe usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode No.2 be returned to a point tn the amplifier system which 
will give the lowest possible potential difference between anode No.2 
and the deflecting electrodes.

The license extended to the purchaser of tubes appears in the License Notice 
accompanying them, information contained herein is furnished without assuming 

any obiigat ions.

JULY 1, 1945 rca victqr division DATA 2
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POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

DATA I
General:
Heater, for Un¡potential Cathode:

Voltage..........................................6.3............................ac or de volts
Current......................................... 0.6........................................................ amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes. . . 8 .... wif
Cathode to All Other Electrodes. ... 9 .... wif
DJi to DJ2................................................ 2 .... uuf
DJ3 to DJ4................................................ 2 .... unf
DJ| to All Other Electrodes....................... 9 .... nuf
DJ2 to All Other Electrodes....................... 9 .... wif
DJ3 to All Other Electrodes....................... 7 .... uuf
DJ4 to All Other Electrodes....................... 8 .... nuf

Phosphor (For Curves, see front of this Section) .... Pl
Fluorescence and Phosphorescence .................................... Green
Persistence of Phosohorescence ......................................... Medium

Focusing Method......................................................................... Electrostatic
Deflection Method ........................................................... Electrostatic
Overall Length ............................................................... 16-3/4" ± 3/8"
Greatest Diameter of Bulb.................................... 5-1/4" ± 3/32"
Minimum Useful Screen Diameter .............................................. 4-1/2"
Mounting Position................................................................................. Any

Base .... Medium-Shell Di heptal 12-Pin (JETEC No.B12-37)
Basing Designation for BOTTOM VIEW ..................................... 14J|
Pin 1-Heater Pin 9-Anode No.2,
Pin 2-Cathode Grid No.2
Pin3“Grid No.l (7) (b) Pin 10~Deflecting
Pin 4 - I nternal Con. Electr.DJ2

Do not use Pin H “Deflecting
Pin 5-Anode No.l Electr.DJ^
Pin 7-Deflecting J® Pin 12-No Con-

Electrode DJo nection
Pin 8-Deflecting O’® Pin 14-Heater

Electrode DJ4 Cap -Anode No.3

DJ and DJ? are nearer the screen 
DJ„ and DJ. are nearer the base 

3 4

With DJ| positive with respect to DJ2, the spot is de­
flected toward pin 5. With DJo 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 DJ| and DJo by 
the following angular tolerances measured about the tube 
axis: Pin 5, 10 , Cap (on same side of tube as pin 5), 
10°.
The angle between the trace produced by DJi and DJ2 and 
the trace produced by DJ3 and DJ4 is 90° ± 3°»

OCTOBER 1,1951 TUBE DEPARTMENT DATA 1
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5CPI-A
OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:
ANODE-No.3 VOLTAGE .................................................
ANODE-No.2* VOLTAGE.................................................
RATIO OF ANODE-No.3 VOLTAGE TO

ANODE-No.2 VOLTAGE . . .
ANODE-No.1 VOLTAGE .................................................
GRID-No. 1 VOLTAGE:

Negative bias value.............................................
Positive bias value* .................................... ,
Positive peak 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:

4000
2000

max. 
max.

vol ts 
volts

2.3 : 1 
1000 max. vol ts

For any anode-No. 3 voltage (Eb?) between 2000* 
and any anode-No. 2 voltage (Eba) between i$oo‘

-♦ Anode-No.1 Voltage . . . .
-> Grid-No.l Voltage* . . . .

Anode-No.1 Current of any 
Operating Condition . .

Deflection Factors:

18.7 to 34.5« of
1.5« to 4.5« of

-15 to +10

DU1
DJ3

& 
&

0U2
DJ4

When Ebj - 2 x Eb2

OJ3
& 
&

dj2 
qj4

Spot Position

Examples of Use of
For anode-No. 3 

voltage of. .
and anode-No. 2 

voltage of. .

200 
0
2

500

125
125

: and 
’ and 

Eb2 
Eb2

max. 
max. 
max.

max.

max. 
max.

4000
2000

vol ts 
volts 
vol ts

vol ts

vol ts 
volts

volts 
volts

vol ts 
vol ts

pamp

. . 39 

. . 33
When ^b^= Eba 

• - 31 
. . 27

Design Ranges:

2000

2000

Anode-No.1 Volt. 375 to 690
-Grid-No.l Volt.4 -30 to-90
Deflection Factors:

DJi & DJ2 ... 62 to 84
DJ3 A DJ4 • • • 54 to 74

3000

1500

280 to 515 
-22.5 to-67.5

to 
to 
##

to 
to

53 V de/in./kv of Eb2
45 V de/in./kv of Eb2

42 V de/in./kv of Eb2
37 V de/in./kv of Eb2

4000 volts

2000 volts

375 to690 volts
-30 to -90 vol ts

59 to 80
50 to 68

78 to 106
66 to 90

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

Deflecting-Electrode Circuit1

1.5 max.

5.0 max.

megohms

megohms

4f ■, O; see next page. -> Indicates a change.

DATA 1OCTOBER 1,1951 TUBE DEPARTMENT
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* Anode No.2 and grid No.2, which are connected together within tube, 
are referred to herein as anode No.2.

• At or near this rating, the effective resistance of the anode supply 
should be adequate to limit the anode-No.2 input power to 6 watts.

* * It is recommended that anode-No.3 voltage be not less than 3000 volts 
for high-speed scanning. ,

A Recommended minimum value of anode-No.2 voltage.
4 For visual cutoff of undeflected focused spot.
O Volts dc/in.
## With heater voltage of 6.3 volts, anode-No.3 voltage of 4000 volts, 

anode-No.2 voltage of 2000 volts, anode-No.1 voltage adjusted to focus, 
grid-No.1 voltage adjusted to give spot that is just visible, each 
deflecting electrode connected through 1-meqohm res 1 stor to anode No.2, 
and tube shielded from all extraneous fields, the center of the 
undeflected, focused spot will fall within a circle having a 12.5-mm 
radius concentric with the center of the tube face.

■ It is recommended that the deflecting-electrode-circuit resistances be 
approximately equal.

DATA 2OCTOBER 1,1951 tube department
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5CPI-A
OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

Cl:
C2:
C3:

2500 Volts 
200 Volts
2500 Volts

CM C5 C6 C7; 0.05-Mf, .
Blocking Capacitors* 

C8; 0.0001 nt, 2500 Volts 
Rl: 50 Megohms (Five 10-Meg- 

ohm, 1-Watt Resistors 
in Series) 

R2 R3: 2 Megohms, 0.5 Watt 
RM: 5.5 Megohms, 2 Watts

R5: 2-Megohm Potentiometer
R6: 1.5 Megohms, 0.5 Watt
R7: 0.5-Megohm Potentiometer
R8 R9: Dual 5-Megohm Potentiometer
R10 Rll: Dual 5-Megohm Potentiometer
R12 R13 RIM R15: 2 Megohms, 0.5 Watt
R16: 0.5 Megohm, 0.5 Watt 
R17: Not less than 2000 ohms perNot less than 2000 ohms per 

volt of positive signal 
RIB: 5 Megohms, 0.5 Watt

When cathode is grounded, capacitors should have high voltage rating 
(2500 volts); when anode No.2 is grounded, they may have low voltage 
rating (200 volts). For de amplifier service, deflecting electrodes 
should be connected direct to amplifier output. In this service, it 
is preferable usually to remove def1ecting-electrode resistors to mini­
mize loading effect on amplifier. In order tominimize spot defocusing, 
it is essential that anode No.2 be returned to a point in the amplifier 
system which will give the lowest possible potential difference between 
anode No.2 and the deflecting electrodes.

Dev ices and arrangements shown or described herein may use patents of RCA 
or others. Informât ion contained herein i s furni shed wi thout responsibi 1 Ity 
by RCA for its use and without prejudice to RCA’s patent rights.

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY

OCTOBER 1,1951 tube department CE-6574R3
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5CPI-A 
OSCILLOGRAPH TUBE

t OF BULB WILL NOT DEV I ATE MORE TH AN 2° 
IN ANY DIRECTION FROM PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF BASE

92CM-6408R4

OCTOBER 1,1951 TUBE DEPARTMENT CE-6408R4
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY
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5CPI-A
AVERAGE CHARACTERISTICS
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DEC.26,1946 TUBE DEPARTMENT
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5CP7-A
OSCILLOGRAPH TUBE X

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5CP7-A is the same as the 5CP1-A, except that it has 
a screen of the greenish-yel1ow, long-persistence type, 
designated P7.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC, 
as well as PERSISTENCE CURVES of BUILDUP and DECAY 

for the P7 PHOSPHOR are shown at the beginning 
of this Section.

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



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 Pll. 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 5CPH-A is also quite useful for 
visual observation of phenomena.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC, 
as well as the PERSISTENCE CHARACTERISTIC 

for the Pll PHOSPHOR are shown at the 
beginning of this Section.

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



POST-DEFLECTION ACCELERATOR
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5CP12 is the same as the 5CP1-A except that it 
utilizes a medium-long-persistence screen which 
exhibits orange fluorescence and phosphorescence.

Because of its medium-long persistence, the 5CP12 is 
particularly useful where low- and medium-speed re­
curring phenomena are to be observed. However, it 
may also be used for observing low-and medium-speed, 
non-recurring phenomena but its efficiency is low. 
The persistence is such that the 5CP12 can be operated 
with scanning frequencies as low as 10 cycles per 
second without excessive flicker.

It will be noted that the phosphorescence decays expo­
nentially with a time constant of about 120 milli­
seconds with the result that the low-level phospho­
rescence is of relatively short duration. Because 
of this characteristic, the 5CP12 provides high con­
trast between new and old information with change in 
target position. Therefore, the 5CP12 is suitable 
for short-range radar equipment involving medium-speed 
recurrent phenomena.

The P12 screen is more susceptible to burning than 
other phosphors. Therefore, the 5CP12 should be oper­
ated with the rated maximum anode-No.3 voltage and 
with the lowest anode-No.3 current which will give 
the desired brightness.

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 

the P12 Phosphor are shown at the 
front of this Section.

OCTOBER 1,1951 tube department
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA
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5FP4-A 

KINESCOPE
MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA

General :

Heater, for Un¡potent¡al Cathode:
Voltage........................................ 6.3 ± 10% . . . ac or de volts
Current....................................... 0.6 ................................................. amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes......................... 8.5 . p/zf
Cathode to All Other Electrodes.............................. 5.0 . /z/zf

Phosphor (For Curves see front of this section)....................... No.4
Fluorescence .............................................................................................. White
Persistence......................................................................................................Medium

Focusing Method............................................................................................ Magnetic
Deflection Method ............................................................................... Magnetic
Solid Deflection Angle (Approx.) .......................................................... 53°
Overall Length ..................................................................... 11-1/8" ± 3/8"
Greatest Diameter of Bulb........................................ 4-15/16" ± 3/32"
Minimum Useful Screen Diameter ................................................. 4-1/4"
Raster Size (Approx.)..................................................................... 3" x 4"
Mounting Position...........................................................................................Any
Cap...............................................................................................Recessed Small Ball
Base..................................................................Long Medium-Shell Octal 8-Pin

BOTTOM VIEW

Pin 1 - No 
Connection

Pi n 2 - Heater

Pin 3 - Grid No. 2

Pin 4 - No
Connect ion

Pin 5 - Grid No.1
Pin 6 - No

Connect i on
Pi n 7 - Cathode
Pi n 8 - Heater

Cap - Anode, 
Grid No.3

Maximum Ratings, Design-Center Values:

ANODE & GRID-No.3 VOLTAGE........................................ 8000 max. volts
GRID-No.2 VOLTAGE........................................................... 300 max. volts
GRI D-No. 1'VOLTAGE:

Negative bias value................................................. 125 max. volts
Positive bias value................................................. 2 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 & Grid-No.3 Voltage*................................... 6000 . . volts
Grid-No.2 Voltage................................................................. 250 . . volts
Grid-No.l Voltage0............................................................ -45 . . volts
Focusing-Coil Current (DC)* .............................. 122 approx, ma.
Horizontal Deflecting Coil Current (DC) °. 340 approx, ma.

See next page.

AUG. 15, 1946 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5FP4-A 
KINESCOPE

Maximum Circuit Values:
Grid-No.1—Circuit Resistance 1.5 max. megohms

* Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 4000 volts.

0 Visual extinction of undeflected focused spot. Supply should be ad­
justable to + 55% and - 45% of indicated value.

* For RCA Focusing Coil, Stock No.52446, or equivalent, with the com­
bined grid-Nc.1-bias voltage and video-signal voltage adjusted to 
produce ahighlight brightness of 10 foot-lamberts on a 2-7/8" x 3-7/8" 
picture area.

D To deflect beam from side to side of a raster 3-7/8" wide with RCA 
Deflection Yoke, Stock No.51586, or equivalent. Coil current varies 
directly as the square root of the anode voltage.

AUG. 15, 1946 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5FP4-A 
KINESCOPE

SCREEN

MAX

1.375 ±.055

(NOTE 3)

EFFECTIVE 
CENTER OF 
DEFLECTION

LONG MEDIUM­
SHELL OCTAL

“T-

REFERENCE 
LINE 

(NOTE 2)
IO9/|6 

i %"

ANODE 
RECESSED 

SMALL BALL
CAP 

(NOTE 1)

Il '/B 
a "

NOTE I: the PLANE THROUGH the TUBE AXIS AND PIN No.5 
MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND 
ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF IO°. ANODE TERMINAL IS 
ON SAME SIDE OF TUBE AS PIN No. 5.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION 
WHERE GAUGE I.430" + .003" -.000" I . D. AND 2" 
LONG WILL REST ON BULB CONE.

NOTE 3: t OF BULB WILL NOT DEVIATE MORE THAN 2° IN 
ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT 
THE CENTER OF THE BOTTOM OF THE BASE.

92CM-6362R3

CE-6362R3AUG. 15, 1946 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY
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5FP7-A
OSCILLOGRAPH TUBE

MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General :
Heater, for Un¡potential Cathode: 

Voltage................................ 6.3 .......................ac or de volts
Current.................................... 0.6 ............................................. amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes................................ 8.5 ppf
Grid No.2 to All Other Electrodes............................... 7 ppf
Cathode to All Other Electrodes.................................... 5 ppf

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.) ............................................................... 53°
Overall Length ............................................................... 11-1/8" ± 3/8"
Greatest Diameter of Bulb.................................... 4-15/16" ± 3/32"
Minimum Useful Screen Diameter ............................................. 4-1/4"
Mounting Position...........................................................................................Any
Cap. ..................................................................................Recessed Small Ball
Base............................................................Long Medium-Shell Octal 8-Pin

BOTTOM VIEW
Pin 1-No 

Connection
Pin 2- Heater
Pin 3- Grid No.2
Pin 4 - No 

Connection
Pin 5- Grid No.l

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.1 VOLTAGE:

Negative bias value............................................. 125 max. volts
Positive bias value0........................................ 0 max. volts
Positive peak value............................................. 2 max. volts

PEAK GRIC^-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

Typical Operation:
Anode Voltage*........................... 4000 7000 volts
Grid-No.2 Voltage....................... 250 250 volts
Grid-No.1 Voltage Range0 . . -25 to -70 -25 to -70 volts
Focusing-Coil Current* ... 75 to 102 99 to 135 ma
Spot Position...................................... I • -

*,°,*,0,*,^: See next page.

JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORRORATION OF AMERICA. HARRISON. NEW JERSEY



5FP7-A 
OSCILLOGRAPH TUBE

Maximum Circuit Values:
Grid-No. 1—Ci rcui t 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 
regulation of the power supply permits the instantaneous short­
circuit current to exceed 1 ampere, the effective resistance 
in ci rcu it between indicated el ect rode and the output capacitor 
should be as follows:
Grid-No. 1-Ci rcuit Resistance....................... 150 min. ohms
Grid-No.2-Ci rcuit Resistance....................... 820 min. ohms
Anode-Circuit Resistance ............................... 9100 min. ohms
The resistors used should becapable of withstanding the volt­
ages involved.

Components:
RCA Focusing Coil................................................. RCA Type No. 202D1

* Anode and grid No.?, which are connected together within tube, are re­
ferred to herein as anode.

0 At or near this rating, the effective resistance of the anode supply 
should be adequate to limit the anode input power to 6 watts.
Brilliance and definition decrease with decreasing anode voltage. in 
general, the anode voltage should not be less than aooo volts.

0 For yisual extinction of undeflected focused spot.
* For JETEC Focusing Coll No.106, or equivalent, with center line of air 

gap approximately 2-?/V from reference 1 ine (see Outline Drawing), and 
total anode current of 200 microamperes.

£ The center of the undeflected, unfocused spot will fall within a circle 
having 9 mm radius concentric with the center of the tube face.

OUTLINE 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 7BP7-A

JUNE 15, 1948 TENTATIVE DATATUBE DEPARTMEN1
(ADIO CORFORATION OF AMERICA, HARRISON. NEW JERSEY



DATA
General:
Heater, for Unipotential Cathode:

Voltage.........................................6.3....................................ac or de volts
Current.............................................. 0.6 ± 10%............................................amp

Direct Interelectrode Capacitances (Approx.):
I Grid No.l to all other electrodes.................... 8 ppf

Cathode to all other electrodes......................... 5 ppf
Faceplate, Spherical..........................................................................Clear Glass
Phosphor (For Curves, see front of this Section).................... P15

Fluorescence—
Visible radiation.......................................................................Blue-Green
Invisible radiation..................................................Near-Ultraviolet

Phosphorescence—
Persistence of visible radiation...................................Very Short
Persistence of invisible radiation. . . . Extremely Short

Focusing Method...........................................................................................Magnetic
Deflection Method......................................................................................Magnetic
Deflection Angle (Approx.)...............................................................................53°
Tube Dimensions:

Overall length...................................................................... 11-1/8" + 3/8"
Greatest diameter of bulb.........................................4-15/16" ± 3/32"

Minimum Useful Screen Diameter.............................................................4-1/4"
Weight (Approx.).........................................................................................1 1 b 2 oz
Mounting Position ............................................................................................... Any
Cap................................................... Recessed Small Ball (JETEC No.JI-22)
Bulb.................................................................................. .. .'........................... J-39-1/2
Base............................Medium-Shell Octal 8-Pin (JETEC N0.B8-II)

Basing Designation for BOTTOM VIEW......................................................5AN

Pin 1 - No Connec- (T) n Pin 6 - No Connec­
t i on t'on

Pin 2 - Heater Pin 7 - Cathode
Pin 3 - Grid No.2 (^===7^ ) Pin 8 - Heater
Pin 4 - No Connec- Cap - Ultor

t i on (Grid No-3»
Pin 5 - Grid No.l OJ’L?) Collector)

Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE...................................................................... 8000 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

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode . 125 max. volts
Heater positive with respect to cathode . 125 max. volts

At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the ultor input powe" to 6 watts.

10-56 TENTATIVE DATATUBE DIVISION
RADIO CORPORATION OF AMERICA HARRISON, NEW JERSEY



Equipment Design Ranges:
For any ultor voltage (Ec ) between 4000H and 8000 volts 

and grid-No. 2 voltage (E7c2) between 150 and 700 volts
Grid-No.l Voltage for Visual

Extinction of Undeflected
Focused Spot.............................. -10% to -28% of Ec2 volts

Grid-No. 2 Current......................... -15 to +15 /zamp|

Focus'ing-Coi 1 Current (DC)00. Qy'EC5/4000 x 96] ± 15% ma

Spot Position................................... ##

Examples of Use of Design Ranges:

For ultor voltage of 4000 5000 volts
and grid-No. 2 voltage of 250 250 volts

Grid-No.l Voltage for Visual 
Extinction of Undeflected
Focused Spot.............................. -25 to -70 -25 to -70 volts

Focusing-Coil Current (DC). . 82 to 110 91 to 123 ma

Maximum Circuit Values:
Grid-No. 1-Ci rcuit Resistance.........................................1.5 max. megohms

SPECIAL PERFORMANCE DATA

Line Width:
For Ultor Voltage of 4000 Volts . . . • 0.010 max.* inch
For Ultor Voltage of 5000 Volts .... 0.009 max.* inch

# Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 4000 volts.

OO For specimen focusing coil similar to JETEC Focusing Coil No.106 
positioned with air gap toward faceplate and center line of air gap 
2-3/4" from Reference Line (See Dimensional Out line; and ultor current 
of 200 microamperes.

## with the tube shielded from extraneous fields, the center of the 
undeflected, unfocused, 1ow-intensity spot will fall within a circle 
having a 9-mm radius concentric with the center of the tube face.

* With JETEC Deflecting Yoke No.120, or equivalent, and under the 
following conditions: heater voltage of 6.3 volts, ultor current of 
200 microamperes, grid-No.2 vol tage of 250 volts, and a 49-line raster. 
Raster width is adjusted to 11.4 cm and focusing-coil Current is 
adjusted t0give sharpest focus at center of tube face. Raster height 
is contracted until individual scanning lines are just barely distin­
guishable. Line width is expressed as the quotient of the contracted 
raster height measured at the centerline of the tube face divided by 
the number of scanning lines (49).

10-56 TENTATIVE DATA
TUBE DIVISION

RADIO CORPORATION of AMERICA. HARRISON, NEW JERSEY



5FPI5-A
OSCILLOGRAPH TUBE

II
*34'

IO*R.

REFERENCE 
LINE 

(NOTE 2)

k32 r.

SCREEN DIA, 
4'4" MIN.

7/|6

ULTOR 
RECESSED 

SMALL BALL 
CAP 

JETEC NS j|-22 
(NOTE I)

8

l.375"±.O55'

/-MEDIUM-SHELL
OCTAL 8-PIN BASE

JETEC NS B8-H 
(NOTE 3)

92CS-900IRI

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME SIDE OF TUBE 
AS PIN 5.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.430" + .003" - .000" I . D. 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.

10-56 CE-9001R1TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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5TP4 
PROJECTION KINESCOPE

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

DATA
General :
Heater, for Unipotential Cathode:

Vol tage. 
Current.

6.3
0.6

ac or

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes. . . . 
Cathode to All Other Electrodes...............
External Conductive Costing to Anode No.2 |

de volts 
. . amp

7.5
5.0
500
100

max 
mi n

Phosphor (For Curves, see front of this Section) . .
Fluorescence and Phosphorescence . . .
Persistence of Phosphorescence . . . .

Focusing Method......................................................  .
Deflection Method......................................................
Deflection Angle (Approx.) .............................  
Overall Length ...........................................................  
Greatest Diameter of Bulb. . . . . . , 
Minimum Useful Screen Diameter . . . . , 
Minimum Optical-Quality-Circl e Diameter. 
Mounting Position......................................................
Cap....................‘...........................................................
Base

Basing Designation for BOTTOM VIEW

Pin 
Pin 
Pin 
Pi n

• Auf
• Muf
•
. ppf 
. No.4 

Wh i te 
Med i urn

El ectrostat i c 
. . Magnetic

11—3/4"
5"

Recessed Smal1

. 50° 
± 3/8" 
± 1/8" 
4-1/2" 
4-1/4"

Any 
Cav i ty

Small-Shell Duodecal 7-Pin
12C

1 - Heater 
2-Grid No.l
6 - Anode No.1
7-Internal Con.-p2ç 

Do Not Use

Pin 
Pin 
Pin 
Cap

10-Grid No.2
11- Cathode
12 - Heater 

- Anode INo. 2

Maximum Ratings, Design-Center Values:
ANODE-No.2 VOLTAGE ..................................................
ANODE-No.1 VOLTAGE ..................................................
GRIO-No.2 VOLTAGE.......................................................
GRID-No. 1 (CONTROL ELECTRODE) 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

Typical Operation:
Anode-No.2 Voltage*.............................................
Anode-No.1 Voltage for Focus

when anode-No.2 current is 200 pa. . 
* See next page.

vol ts

27000 max. vol ts
6000 max. vol ts
350 max. vol ts

150 max. vol ts
0 max. volts
2 max. vol ts

410 max. vol ts <-

175 max. vol ts ♦-

10 max. volts

27000

4320 to 5400 vol ts 

change.

DATAMAR. 15, 1948 TUBE DEPARTMENT
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Grid-No.2 Voltage**.................................................... 200 . . volts
Grid-No.1 Voltage for Visual Cutoff0 . . -42 to -98 volts
Anode-No.2 Current.................................................... 200 . . /xa
Max. Anode-No. 1 Current................................ 65 . . /xa
Max. Grid-No.2 Current........................................... ±15 . . pa
Maximum Circuit Values:
Grid-No.1-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 
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 capac­
itor should be as follows:
Grid-No.1—Circuit Resistance ...................... 180 min. ohms
Grid-No.2-Circuit Resistance ...................... 390 min. ohms
Anode-No.1-Circuit Resistance...................... 6800 min. ohms
Anode-No.2—Ci rcuit Resistance...................... 30000 min. ohms
The resistors used should be capable of withstanding the volt­
ages involved.

Components:
Deflection Yoke..................................................... RCA Type No.201D2
Horizontal Output Transformer (for

use with two 6BG6-G’s). . . RCA Type NO.211T2
Vertical Output Transformer........................... RCA Type No.204T2

* Brilliance and definition decrease with decreasing anode voltages. In 
general, anode No.2 voltage should not be less than 20000 volts.

** Subject to variation of ±401 if it is desired to operate any tube at 
a grid-No.1 cutoff bias of -70 volts.

0 Visual extinction of undeflected focused spot.

-vindicates a change.

MAR. 15, 1948 DATATUBE DEPARTMENT
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OPTICAL 
QUALITY CIRCLE

2 Vq MIN. R.—

SCREEN RADIUS
2 >/4" MIN.

HIGH-VOLTAGE 
EXTERNAL 

CONDUCTIVE COATING 
CONNECTED TO CAP

7.100 1.200
I.R.

¿V EXTERNAL
I INSULATING 
f COATING

/ 2"± '4
I DIA. 

REFERENCE
LINE 

(NOTE 2)

EXTERNAL 
CONDUCTIVE 

COATING 
(NOTE 4)

SEE NOTE 3

92CM-6656R2

1

SMALL-SHELL 
DUODECAL 

7-PIN BASE

ANODE-N8 2 
RECESSED SMALL 

CAVITY CAP 
(NOTE 1)

.950"MAX.

EFFECTIVE 
CENTER OF 
DEFLECTION

%"

9/ "

3/

NOTE I! THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO­
SITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ANODE-NO.2 TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF IO°. ANODE-No.2 TERMINAL IS ON 
SAME SIDE AS VACANT PIN POS I T ION. No. 3.

NOTE 2: REFERENCE LI NE I S DETERMINED BY POSITION WHERE HINGED 
GAUGE 1.500" + .003" - .000" I.D. AND 2" LONG WILL REST 
ON BULB CONE.

NOTE 3: SOCKET FOR THIS BASE 
IT SHOULD HAVE FLEXIBLE 
FREELY.

NOTE 4: EXTERNAL CONDUCTIVE

SHOULD NOT BE RIGIDLY MOUNTED; 
LEADS AND BE ALLOWED TO MOVE

COATING MUST BE GROUNDED.

MAR. 15, 1948 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY
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5UPI
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

General:
Heater, for Unipotential Cathode: .

Voltage........................................ 6-3 ± lofy .... ac or de volts
Current........................................ 0.6 ...................................................... amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes. . . . 8.0 . . . ppf
DJI to DJ2..................................................................... 2.5 ... ppf
DJ3 to DJ4...........................................................  2.5 ... ppf
DJi to All Other Electrodes.................................... 11.0 . . . ppf
DJ2 to All Other Electrodes.............................. 8.0 . . . ppf
DJ3 to All Other Electrodes.............................. 7.0 . . . ppf
DJ4 to All Other Electrodes.............................. 8.0 . . . ppf

Phosphor (For Curves, see front of this Section) .... No.l
Fluorescence .............................................................................................. Green
Persistence......................................................................................................Medium

Focusing Method................................................................................Electrostatic
Deflection Method........................................................................... Electrostatic
Overall Length ..................................................................... 14-3/4" ± 3/8"
Greatest Diameter of Bulb............................................. 5-1/4" ± 3/32"
Minimum Useful Screen Diameter .................................................. 4-1/2"
Mounting Position....................................................................................................Any
Base ................................................................ Small-Shell Duodecal 12-Pin

Basing Designation for BOTTOM VIEW ............................................ 12E
Pin 1-Heater Pin 8 - Anode No.2,
Pin 2-Grid No.l (g) 0 Grid No.2
Pin 3-Cathode Pin 9-Deflecting
Pin 4 - Anode No.l Electrode DJ2
Pin 5- Internal Con. Pi n 10- Def 1 ect i ng

Do Not Use >> Electrode DJi
Pi n 6 - Def 1 ect i ng Pi n 11- I nternal Con.

Electrode DJ3 key Do Not Use
Pin 7-Deflecting Pin 12-Heater

Electrode DJ4

DJ2 and. DJ 2 are nearer the screen 
DJ3 and Dj^ are nearer the base

With DJ । positive with respect to DJ2, the spot is de­
flected toward pin 4. With DJ3 positive with respect to 
DJ4, the spot is deflected toward pin I.

The angle between the trace produced by DJ । and DJ2 and 
its intersection with the plane through the tube axis and 
pin I does not exceed 10°.

The angle between the trace produced by DJ3 and DJ4 and 
the trace produced by DJ । and- DJ2 is 90° ± 3o.

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5UPI 

OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:
ANODE-No.2 ■ VOLTAGE..................................  . . . 2500 max, volts
ANODE-No. 1 VOLTAGE...................................... 1000 max. volts
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE:

Negative bias value................................ 200 max. volts
Positive bias value................................ 0 max. volts
Peak positive 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.2 voltage (Eb2) between woo* and 2500 volts
Anode-No. 1 Voltage . . . 17% to 32% of E^ • . • volts
Max. Grid-No. 1 Vol tage

for Visual Cutoff 4.5% of E^ • • • volts
Anode-No. 1 Current for

Any Operating Condition -15 to +10 . . microamp
Deflection Factors:

DJi & DJ2......................... 28 to 38-5 v de/in./kv of Eb2
DJ3 & DJ4......................... 23 to 31 v dc/in./kv of Eb2

Examples of Use of Design Ranges:
For anode-No. 2 voltages oj _ 1000 2000 volts
Anode-No. 1 Vol tage . . . 170-320 340- 640 . . volts
Max. Grid-No.l Voltage

for Visual Cutoff -45 -90 . . volts
Deflection Factors:

DJi & DJ2......................... 28-38.5 56- 77 volts dc/in.
DJ3 & DJ4......................... 23-31 46-62 volts dc/in.

Maximum Circuit Values:
Grid-No. 1-Ci rcuit Resistance......................... 1.5 max. megohms
Resistance in Any Deflecting

Electrode Circuit0 ... 5.0 max. megohms

Recommended minimum value.
It is recommended that the deflecting-electrode-circuit resistances 
be approximately equal.
Anode No.2 and grid no.2, which are connected together within tube, 
are referred to herein as anode No.2.

DEC. 20, 1946 TUBE department TENTATIVE DATA
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY



TYPICAL CIRCUIT

Rl R2: 2.5 Megohms, 0.5 Watt
R3 : 6 Megohms, 3 Watts
R4: 2-Megohm Potentiometer
R5: 1 Megohm, 0.5 Watt
R6: 0.5-Megohm Potentiometer
R7: 0.5-Megohm, 0.5 Watt
R8: Not less than 2000 ohms per 

volt of positive signal
R9; 5-Megohms, 0.5 Watt

R10-R11, R12-R13: Dual Poten­
tiometers, R10, Rll, R12, R13: 

0.5 Megohm 
R14 R15 R16 R17: 2.2 Megohms, 

0.5 Watt
Cl: 0.1 2500 Volts
C2: 1 mL 200 Volts 
C3 : 0.0001 . 2500 Volts
C4 C5 C6 C7: 0.1 pt, 600 Volts

The license extended to the purchaser of tubes appears in 
the License Notice accompanying them. Information contain­
ed herein is furnished without assuming any obligations.

DEC. 20, 1946 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5UP7 is the same as the 5UP1, except that it has 
a screen of the greenish-yel low, 1ong-persistencetype, 
designated P7. Persistence of useable brightness can 
be obtained with an anode-No.2 voltage of as low as 
1500 volts.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC, 
as well as PERSISTENCE CURVES of BUILDUP and DECAY 

for the P7 PHOSPHOR are shown at the beginning 
of this section

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA
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5UPII \
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5UP11 is the same as the 5UP1, except that it has 
a screen of the short-persistence, blue-fluorescence 
type designated PH. Its highly actinic fluorescent 
spot of unusually high brightness makes the 5UP11 par­
ticularly useful for photographic recording. Because 
its improved phosphor has exceptional brightness for 
a blue screen, the 5UP11 is also quite useful for 
visual observation of phenomena. Radiation of useable 
intensity can be obtained with anode-No.2 voltages as 
low as 1500 volts.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
of the Pll PHOSPHOR is shown 

at the beginning of this section

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA
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ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

DATA

General:
Heater, for Unipotential Cathode: 

Voltage........................................6.3...................................ac or de volts
Current.............................................0.6..............................................................amp

Direct Interelectrode Capacitances:
Grid No.l to All Other Electrodes...........................7.5 . . . ppf
Cathode to All Other Electrodes......................... 5 . . . ppf
External Conductive Coati ng to Anode No. 2 . m^x* • 

1100 min. . ppf
Phosphor (For Curves,see front of thi s Section)............................... Pll

Fluorescence .............................................................................................. Blue
Persistence......................................................................................................... Short

Focusing Method.................................................................................Electrostatic
Deflection Method................................................................................ Magnetic
Deflection Angle (Approx.) ................................................................. 50°
Overall Length ...................................................................... 11-7/16" ± 3/8"
Greatest Diameter of Bulb..................................................................5" ± 1/8"
Minimum Useful Screen Diameter .................................................. 4-1/4"
Raster Size (Approx.).......................................................2-1/2" x 3-3/8"
Mounting Position............................................................................................Any
Cap...........................................................................................Recessed Small Cavity
Base ................................................................. Small-Shell Duodecal 7-Pin

Basing Designation for

Pin 1-Heater
Pi n 2 -Grid No. 1
Pin 6 - Anode No.l
Pin 7-1 nternal Con.- 

Do Not Use

BOTTOM VIEW ..........................................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............................................................ 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

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 next page.

TENTATIVE DATA 1FEB. 1, 1949 TUBE DEPARTMENT
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Anode-No.1 Voltage Range for
Anode-No.2 Current of 20 ¿tamp.................. 4200 to 5400 volts

Grid-No.2 Voltage**............................................. 200 volts
Grid-No.1 Voltage for Visual Cutoff . . . -42 to -98 volts
Anode-No.2 Current............................................. 20 jzamp
Max. Anode-No. 1 Current.................................... 25 ^amp
Grid-No.2 Current Range......................................... -15 to +15 ¿¿amp

Maximum Circuit Values:
Grid-No.1-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 i nd icated el ect rode andtheoutput capacitor
should be as follows:
Grid-No.1-Circuit Resistance ....................... 180 min. ohms
Grid-No.2-Circuit Resistance ....................... 390 min. ohms
Anode-No. 1-Ci rcui t Resistance....................... 6800 min. ohms
Anode-No.2-Ci rcuit Resistance....................... 30000 min. ohms
The resistors used should becapable of withstanding the volt­
ages involved.

Components:
Deflecting Yoke........................................................... RCA Type No. 201D11
Hor. Deflection Output Transformer:

For use with 6AS7-G booster scanni ng tu be
and separate hi gh-vol tage supply . . . RCA Type No. 204T1

Forusewith single high-voltage tripler
supply employing 3 lB3-GT/8016’s . . . RCA Type No. 211T2

Ver. Deflection Output Transformer . . . RCA Type No. 204T2

Brilliance and definition decrease with decreasing anode voltages. In 
general, anode-No. 2 voltage should not be less than 15000 volts.
Subject variation of ± 40S when grid-No.1 voltage cutoff is desired at 
-70 volts.

OPERATING NOTES
Soft x-rays are produced when the 5WP I I is operated with an 
anode-No.2 voltage above approximately 20000 volts. These rays 
can constitute a health hazard unless the tube 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 lines at the center of the re­
produced picture can be produced by the 5WP11 . To utilize such 
resolution capability in the horizontal direction with the 
standard scanning rate of 525 lines, it is necessary to use a 
video amplifier havingaband-width of at least 10 megacycles.

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 1
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5WPII X'
TRANSCRIBER KINESCOPE

The screen of the 5WP I I has highly actinic blue radiation, and 
is particularly effeetive 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 5WPI I results in gradual browning ot tne face. 
The rate of browning increases markedly with increase in anode­
No.2 voltage, i s proportionaI 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 will be observed during the life of 
the tube.

OUTLINE DIMENSIONS for the 5WP11 are the same 
as those for the 5WP15

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5WPI5 
FLYING-SPOT CATHODE-RAY TUBE
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

For use in Flying-Spot Video-Signal Generators

DATA
General:
Heater, for Un¡potential Cathode:

Voltage.................................... 6.3 .......................ac or de volts
Current.................................... 0.6 ............................................. amp

Direct Interelectrode Capacitances:
Grid No.l to All Other Electrodes............................ 7.5 . . ppf
Cathode to All Other Electrodes........................... 5 . . ppf
External Conductive Coating to Anode No.2. . J 500 max. ppf 

” [100 min. ppf
Phosphor...................................................................................................No. 15

Fl uorescence:
Visible Radiation.................................................................. Blue-Green
Invisible Radiation............................................. Near Ultraviolet

Phosphorescence:
Persistence of Visible Radiation ........................... Very Short
Persistence of Invisible Radiation . . . Extremely Short

Focusing Method.........................................................................Electrostatic
Deflection Method................................................................................Magnetic
Deflection Angle (Approx.) ............................................................... 50°
Overall Length ............................................................... 11-7/16" ±3/8"
Greatest Diameter of Bulb............................................................5" ± 1/8"
Minimum Useful Screen Diameter ............................................. 4-1/4"
Minimum Inside Diameter of Deflecting Coil .................. 1.505"
Mounting Position...........................................................................................Any
Cap............................................................................. Recessed Small Cavity
Base ........................................................... Small-Shell Duodecal 7-Pin

Basing Designation for BOTTOM VIEW ......................................... 12C
Pin 1 - Heater
Pin 2-Grid No.l
Pi n 6 - Anode No.1
Pin 7- Internal Con.- 

Do Not Use

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...................................................... 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

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

JUNE 15, 1948 TENTATIVE DATATUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5WPI5
FLYING-SPOT CATHODE-RAY TUBE

Typical Operation:
Anode-NOi2 Voltage*........................................ 20000 . . volts
Anode-No.1 Voltage Range for

Anode-No.2 Current of 150 /¿amp. . . 3000 to 3800 volts
Grîd-No.2 Voltage**................................................ 200 . . volts
Grid-No.1 Voltage for Visual Cutoff0 . -42 to -98 volts
Anode-No.2 Current................................................. 150 . . /¿amp
Max.Anode-No. 1 Current........................................ 200 . . /¿amp
Grid-No.2 Current Range............................... -15 to +15 /¿amp

Maximum Circuit Values:
Grid-No.1—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 
regulation of the power supply permits the instantaneous short­
circuit current to exceed 1 ampere, the effective resistance 
in ci rcui t 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. 1-Ci rcuit Resistance...................... 6800 min. ohms
Anode-No.2—Ci rcuit Resistance...................... 30000 min. ohms
The resistors used should be capable of withstanding the volt­
ages involved.

Components:
Deflecting Yoke........................................................... RCA Type Ko. 201D11

* Brilliance and definition decrease with decreasing anode voltages. In 
general, anode-No.2 voltage should not be less than 15000 volts.

* * Subject to variation of ±40% when grid-No.1 voltage cutoff i s desi red 
at -70 vol ts.

0 Visual extinction of undeflected focused spot.

OPERATING NOTES
Soft x-rays are produced when the 5WP15 la operated with an 
anode-No.2 voltage above approximately 20000 volts. These 
rays can constitute a health hazard unless the tube Is ade­
quately shielded. Relatively simple shielding should prove 
adequate, but the need for this precaution should be con­
sidered in equipment design.
Resolution of better than 700 lines at the center of the re­
produced picture can be produced by the 5WP15. To utilize 
such resolution capability In the horizontal direction with 
the standard scanning rate of 525 lines, it is necessary to 
use a video amplifier having a band-width of at least 10 
megacycles.
The blue-green radiation decays hyperbollcally to about 30 
per cent of Its Initial value In 1.5 microseconds. The ultra­

TENTATIVE DATAJUNE 15, 1948 TUBE DEPARTMENT
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5WPI5
FLYING- SPOT CATHODE-RAY TUBE

violet radiation has an equivalent exponential decay with a 
time constant less than 0.06 microsecond. The frequency re­
sponse of the ultraviolet radlatIon Is substantially constant 
for a range of 3 megacycles and then decreases exponentially 
toward zero at approximately 100 megacycles.
The P15 screen is more sensitive to heat than other standard 
types of phosphors. it shows a decrease in efficiency with 
Increase in temperature. use of forced air from a small 
blower directed against the face of the tube Is, therefore, 
suggested to counteract the heating effect of the electron 
beam when optimum efficiency of the screen is desired at 
maximum anode-No. 2 current.
Operation of the 5WP16 results in gradual browning of the 
face. The rate of browning Increases markedly with increas.e 
In anode-No.2 voltage, is proportional to beam current, and 
is Inversely proportional to the scanned area. The browning 
Is most noticeable during initial operation; thereafter, a 
gradual Increase in the amount of browning will be observed 
during the life of the tube.

BLOCK DIAGRAM OF FLYING-SPOT VIDEO SIGNAL 
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES

92CS-69I9

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights.

CE-6919JUNE 15, 1948 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5WPI5 
FLYING-SPOT CATHODE-RAY TUBE

2 ± DIA.-

2)

10

SEE NOTE

'EFFECTIVE 
CENTER OF 
DEFLECTION

SMALL-SHELL 
DUODECAL 

7-PIN BASE

EXTERNAL 
CONDUCTIVE 

COATING 
(NOTE 3)

REFERENCE 
LINE

,950’ (NOTE 
MAX.

SCREEN RADIUS 
2 k*

3,5/|6

EXTERNAL 
INSULATING 

COATING

AN0DE-N9 2 
/RECESSED SMALL 

CAVITY CAP 
(NOTE 1)

11 '16

92CM-69I8

NOTE I! THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO­
SITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE-No.2 TERMINAL BY AN ANGULAR TOLERANCE 
(MEASURED ABOUT THE TUBE AXIS) OF 10°. ANODE-No.2 
TERMINAL IS ON SAME SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500” + .003” - .000" AND 2” LONG WILL 
REST ON BULB CONE.

NOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.
NOTE *: £ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DI­

RECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER 
OF THE BOTTOM OF THE BASE.

CE-6918JUNE 15, 1948 tube DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY
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5WPI5
AVERAGE CHARACTERISTICS
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5ZP16 X*
FLYING-SPOT CATHODE-RAY TUBE N

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
For use in Flying-Spot Video-Signal Generators

DATA

General:

Heater, for Unipotential Cathode:
Voltage........................................ 6.3 ......................... ac or de volts

। Current........................................ 0.6 ..................................................amp
Direct Interelectrode Capacitances:

Grid No.l to All Other Electrodes.................... 8 . . . ppf
Cathode to All Other Electrodes......................... 5 ... ppf
External Conductive Coating to Anode . . . {^00 max. . ppf

a 1100 min. . /zMf
Phosohor (For Curves, see front of this Section) . . . No.16 

Fluorescence ................................... Violet and Near-Ultraviolet
Phosphorescence.........................................Violet and Near-Ultraviolet

Persistence......................................................................Extremely Short
Focusing Method.................................................................................Electrostatic
Deflection Method................................................................................ Magnetic
Deflection Angle (Approx.) ................................................................. 40°
Overall Length ...................................................................... 14-3/8" ± 3/8"
Greatest Diameter of Bulb.............................. .............................5" ± 1/8"
Minimum Useful Screen Diameter .................................................. 4-1/4"
Mounting Position.......................................................................................... Any
Cap........................................ Recessed Small Cavity (JETEC No.Jl-21)
Base ......................... Small-Shell Duodecal 7-Pin (JETEC No.B7-51)

BOTTOM VIEW
Pin 1-Heater Pin 11-Cathode
Pin 2-Grid No.l ___Pin 12-Heater
Pin 6-Grid No. 3 \ Cap -Anode
Pin 7-Internal Con.— df y© C-External

Do Not Use Conductive
Pin 10-Grid No.2 Coating

| SOCKET CONTACTS CORRESPONDING TO VACANT
PIN POSITIONS 3, 4, 5, 8, 9 SHOULD

BE REMOVED

Maximum Ratings, Design-Center Values’.
ANODE VOLTAGE..................................................................... 27000 max. volts
GRID-No.3 VOLTAGE............................................................ 7000 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

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:

k During equipment warm-up period not
r exceeding 15 seconds. . . 410 max. volts

After equipment warm-up period .... 150 max. volts
Heater positive with respect to cathode. 150 max. volts

MARCH 1, 1951 TUBE DEPARTMENT TENTATIVE DATA
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Typical Operation:

Anode Voltage* ................................
Grid-No.3 Voltage Range for

Anode Current as Indicated .
Grid-No.2 Voltage**.......................
Grid-No.1 Voltage for Visual

Extinction of Undeflected
Focused Spot0...........................

Anode Current....................................
Max. Grid-No.3 Current for

Anode Current as Indicated .
Grid-No.2 Current Range. . . .

1.5 max. megohms

20000 27000 vol ts

4700 ± 12% 6300 ± 12% volts
200 200 vol ts

-70 -70 vol ts
25 15 /¿amp

75 25 Atamp
-15 to +15 -15 to +15 /¿amp

Maximum Circuit Values:

Grid-No.1-Circuit Resistance

Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 20000 volts.

grid-No.1 voltage cutoff i s des I red 
vol ts.
grid-No.2 voltage is maintained at

Subject to variation of ± 40t when 
at the average cutoff value of -70
Subject to variation of ± 401 when 
200 volts.

OPERATING HOTES

X-Ray Warning. 
the 5ZP 16 when 
These rays can 
is adequately

X-ray radiation is produced at the face of 
it is operated at its normal anode voltage, 
constitute a health hazard unless the tube 
shielded for x-ray radiation. Although

relatively simple shielding should prove adequate, make 
sure that it provides the.required protection against 
personal injury. ,
Resolution of better than 1000 lines at the center of the 
reproduced picture can be produced by the 5ZPI6 when it is 
operated with 27000 volts on the anode. At lower anode 
voltages, the resolution capability decreases. To obtain

in the horizontal direction, it isnecessary 
amp I ifier having a bandwidth of about 20

high resolution 
to use a video 
megacycI es.

The ultraviolet output of the 5ZP 16 ¡sali near funct ion of 
¡nt. For any particular value of anode

current, the ultraviolet output is approximately 50 per 
cent higher when the 5ZPI6 is operated with 27000 volts 
on the anode than when operated with 20000 volts.

MARCH 1, 1951 TENTATIVE DATA
TUBE DEPARTMENT
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5ZPI6
FLYING-SPOT CATHODE-RAY TUBE
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CAVITY CAP 
JETEC N® JI-21 

(NOTE l)

13 V 

A3**

14 3*

92CM-7574

NOTE I: THE PLANE THROUGH THE TUBE AX IS AND VACANT PIN PO­
SITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ANODE TERMINAL BY AN ANGULAR TOLERANCE I MEASURED ABOUT 
THE TUBE AXIS) OF± 10°. ANODE TERMINAL IS ON SAME SIDE AS 
VACANT PIN POSITION No.3.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF THIS 
SECTION) AND Wl TH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY INTERSECTION OF PLANE CC’ OF THE GAUGE 
WITH THE GLASS FUNNEL.

NOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.
NOTE 4: <t 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. HARRISON. NEW JERSEY

MARCH 1, 1951 TUBE DEPARTMENT CE-7574
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7BP7-A
OSCILLOGRAPH TUBE X

MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA

General:
Heater, for Un¡potential Cathode: 

Voltage................................... 6.3 .........................ac or de volts
Current........................................ 0.6 ..................................................amp

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes.........................................8.5 ppf
Grid No.2 to All Other Electrodes............................................7 ppf
Cathode to All Other Electrodes................................................. 5 ppf

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.) ..................................................................... 53°
Overall Length ..................................................................... 13-1/4" ± 3/8"
Greatest Diameter of Bulb..................................................................7" ± 1/8"
Maximum Useful Screen Diameter ........................................................... 6"
Mounting Position..............................................................................................Any
Cap......................................................................................... Recessed Small Ball
Base..................................................................Long Medium-Shell Octal 8-Pin

BOTTOM VIEW
Pin 1-No g) Pin 6-No

Connection Connection
Pin 2-Heater @kQzzz | Pin 7 - Cathode
Pin 3-Grid No.2 ( 1 Pin 8-Heater
Pin 4 - No 

Connection Cap -Anode,
Pin 5-Grid No.l Grid No.3

Maximum Ratings, Design-Center Values:
ANODE* VOLTAGE.............................................. 8000 max. volts
GRIO-No.2 VOLTAGE......................................... 700 max. volts
GRID-No.1 VOLTAGE:

Negative bias value............................... 125 max. volts
Positive bias value0........................... 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*.............................. 4000 7000 volts
Grid-No. 2 Voltage......................... 250 250 volts
Grid-No.1 Voltage Range0 . . -25 to -70 -25 to -70 volts 
Focusing-Coil Current* ... 75 to 102 99 to 135 ma 
Spot Position...................................

*,°,*,0,*, & See next page.

JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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7BP7-A
OSCILLOGRAPH TUBE

Maximum Circuit Values:
Grid-No. 1-Ci rcuit 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 
regulation of the power supply permits the instantaneous short- 
circuit current to exceed 1 ampere, the effective resistance 
in ci rcui t between indicated electrode and the output capacitor 
should be as follows:
Grid-No.1-Circuit Resistance ...................... 150 min. ohms
Grid-No.2—Ci rcuit Resistance...................... 820 min. ohms
Anode-Circuit Resistance ............................... 9100 min. ohms
The resistors used should be capable of withstanding the volt­
ages involved.

Components:
RCA Focusing Coil................................................. RCA Type No. 202D1

* Anode and grid No.3, which are connected together within tube, are re­
ferred to herein as anode.

D At or near this rating, the effective resistance of the anode supply 
should be adequate to limit the anode input power to 6 watts.

* Brilliance and definition decrease with decreasing anode voltage, in 
general, the anode voltage should not be less than 4000 volts.

0 For visual extinction of undeflected focused spot.
* For JETEC Focusing Coil No.106, or equivalent, with center line of air 

gap approximately 2-3/4” from reference 1 i ne (see Outline Drawing), and 
total anode current of 200 microamperes.

# The center of the undeflected, unfocused spot will fall within a circle 
having 12 mm radius concentric with the center of the tube face.

JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA
RADIO COIRORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

LONG MEDIUM­
SHELL OCTAL 
8-PIN BASE 

(NOTE 3)

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE TERMI­
NAL BY AN ANGULAR TOLERANCE (MEASURED .ABOUT THE TUBE AXIS) 
OF 10°. ANODE TERMINAL ISON SAME SI DE OF TUBE AS PIN No.5.

NOTE 2: REFERENCE LI NE I SDETERM I NED BY POSITION WHERE GAUGE 
1.430" + .003" - .000" I.D. AND 2" LONG WILL REST ON BULB 
CONE.

NOTE 3: <L0F BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DI­
RECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
THE BOTTOM OF THE BASE.

92CM-6367R3

CE-6367R3JUNE 15, 1948 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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ELECTROSTATIC FOCUS, MAGNETIC DEFLECTION

General :

Heater, for Un¡potential Cathode:
Voltage........................................ 6.3 ± 20% ... ac or de volts
Current........................................ 0.6 ................................................. amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes. . . . 8.0 .... ppf
Cathode to All Other Electrodes....................6.5 .... ppf

Phosphor (For Curves, see front of this Section) .... No.l
Fluorescence ............................................................................................. Green
Persistence......................................................................................................Medium

Focusing Method................................................................................Electrostatic
Deflection Method....................................................................................... Magnetic
Solid Deflection Angle (Approx.) ...................................................... 57°
Overall Length ..................................................................... 13-7/16" ±3/8"
Greatest Diameter of Bulb....................................................................7" ±1/8"
Minimum Useful Screen Diameter ............................................... 6-1/2"
Cap.........................................................................................Recessed Smal1 Bal 1
Mounting Position....................................................................................................Any
Base................................................................. Long Medium-Shell Octal 8-Pin

Basing Designation for BOTTOM VIEW ............................................ 6AZ
Pin 1-No Connection Pin 6-Cathode
Pin 2-Anode No.l Pin 7-Heater
Pin 3-No Connection Of X®) Pin 8-Heater
Pin 4-Grid No.2 Cap-Anode No.2
Pin 5-Grid No.l

ŒtTq)KEY

Maximum Ratings, Design-Center Values:

ANODE-No.2 VOLTAGE...................................................... 8000 max. volts
ANODE-No. 1 VOLTAGE...................................................... 2400 max. volts
GRID-No.2 VOLTAGE........................................................... 300 max. volts
GRID-No.1 VOLTAGE:

Negative bias value................................................. 125 max. volts
Positive bias value.................................................. 2 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—No.2 Voltage*................................... 4000 7000 . . volts
Anode-No.1 Voltage for

Focus at 75% of Grid-No.1
Voltage for Cutoff0 . 780 1365 . . volts

Grid-No.2 Voltage........................................ 250 250 . . volts
Grid-No.1 Voltage for

Visual Cutoff** . —45 —45 . . volts

*,0,**: See next page.

DATAAUG. 15, 1946 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



©
7CPI

OSCILLOGRAPH TUBE

Br111iance and definition decrease w i t h decreasing anode-No.2 voltage. 
In general, the anode-No.2 voltage should not be less than UOOO volts, 
individual t ubes may requ i re between -jOi and +20% of the values shown 
with grid-No.1 voltages between zero and cutoff.
Visual extinction of undeflected focused spot. Supply should be ad­
justable to+50% of Indicated value.

Maximum Circuit Values:
Grid-No. 1—Ci rcuit Resistance........................... 1.5 max. megohms

I

DATAAUG. 15, 1946 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 
No.2 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE No. 2 TERMINAL BY AN ANGULAR TOLER­
ANCE (MEASURED ABOUT THE TUBE AXIS) OF 10°. 
ANODE NO.2 TERMINAL IS ON SAME SIDE OF TUBE AS 
PIN No.2.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION 
WHERE GAUGE 1.430" + .003" - .000" I . D. AND 2" 
LONG WILL REST ON BULB CONE.

NOTE 3: tOF .BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPEND ICULAR ERECTED 
AT THE CENTER OF THE BOTTOM OF THE BASE.

92CM-6364R2

CE-6364R2AUG. 15, 1946 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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KINESCOPE
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

DATA
General:
Heater, for Unipotential Cathode:

Voltage........................................ 6.3 .........................ac or de volts
Current........................................ 0.6 ..................................................amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to A11 Other Electrodes.................... 6 ... M-M-f
Cathode to A11 Other Electrodes......................... 5 ... ppf
External Conductive Coating to Anode No.2^4qq

Phosphor (For Curves, see front of this Section) . . . . No.4
Fluorescence and Phosphorescence ............................................ White
Persistence of Phosphorescence .................................................. Medium

Focusing Method.................................................................................Electrostatic
Deflection Method........................................................................................Magnetic
Deflection Angle (Approx.) ...................................................................... 50°
Ion Trap........................................................................................................... Magnetic
External Coating ................................................................................ Conductive
Overall Length ...................................................................... 14-1/16” ± 3/8"
Greatest Diameter of Bulb............................................. 7-3/16" ± 1/8"
Minimum Useful Screen Diameter ...................................................... 6"
Raster Size (Approx.)...........................................................4" x 5-1/2"
Mounting Position.............................................................................................. Any
Cap...........................................................................................Recessed Small Cavity
Base......................................................................Small-She 11 Duodecal 7-Pin

BOTTOM VIEW

Pin 1 - Heater

Pin 2-Grid No.l

Pin 6 - Anode No.1

Pin 7-Internai Con.- 
Do Not Use

Pin 10-Grid No.2

Pin 11 - Cathode

Pin 12- Heater

Cap -Anode No.2, 
Grid No.3

Maximum Ratings, Design-Center Values:

ANODE-No.2* VOLTAGE*.................................................. 8000 max. volts
ANODE-No. 1 VOLTAGE....................................................... 2400 max. volts
GRID-No.2 VOLTAGE............................................................ 410 max. volts
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE:

Negative bias value............................................... 125 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

*,*: See next page. 
Indicates a change.

NOV. 15, 1949 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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7DP4 
KINESCOPE

Typical Operation:

Anode-No. 2 Vol tage*...................................................... 6000 . . volts
Anode-No. 1 Voltage for Focus0.................... 1215. to 1645 volts
Grid-No.2 Voltage........................................................... 250 . . volts
Grid-No.l Voltage for Visual Cutoff**. -27 to -63 volts
Max. Anode-No. 1 Current Range......................... -15 to +10 /¿amp

Maximum Circuit Values:

Grid-No. 1-Ci rcuit Resistance.............................. 1.5 max.megohms

Minimum Circuit Values:

The power supply should be of the limited-energy type with 
inherent regulat ion to 1imit the continuous short-circuit cur­
rent to 5 ma. If the supply permits the instantaneous short­
circuit current to exceed 1 ampere, or is capable o’f storing 
more than 250 microcoulombs, the effective resistance in cir­
cuit between indicated electrode and the output capacitor 
should be as fol lows:

Grid-No.1—Circuit Resistance ............................. 150 min. ohms
Grid-No.2—Circuit Resistance ............................. 470 min. ohms
Anode-No. 1—C i rcu i t Resistance............................. 2700 min. ohms
Anode-No.2-Ci rcuit Resistance.................................. 9100 min. ohms 

;The resistors used should be capable of withstanding the volt­
ages involved.

Components:
Ion-Trap Magnet*....................... .............................. RCA Type No.203Dl
Deflecting Yoke* ...................................................... RCA Type No.201D12

* Anode No.2 and grid No.3,which are connected together within tube, are 
referred to herein as anode No.2.
The product of anode-No.2 voltage and average anode-No.2 current should 
never exceed 6 watts.
Brilliance and definition decrease wi th decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 5000 volts.

0 With the combined grid-No.1 bias voltage and video-signal voltage ad­
justed to p roduce a highlight brightness of 12 foot-lamberts on a 4" x 
5-1/2" picture area.
Visual extinction of undeflected focused spot.
The de current requ i red by th i s magnet is approx. 70 ma. for the typical 
operating conditions shown.
The horizontal def1ectinq-coi1 current required by this yoke to pro­
duce 5-1/2" picture width is approx. 410 ma. peak-to-peak under the 
typical operating conditions shown. The current varies directly as the 
square root of the anode-No.2 voltage.

vindicates a change.

DATANOV. 15, 1949 TUBE DEPARTMENT
■ADIO CORRORATION OF AMERICA, HARRISON, NEW JERSEY
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7DP4 
KINESCOPE

SCREEN 
RADIUS 
3" MIN

REFERENCE 
LINE 

(NOTE 2)

l" FOR 
TUBE SUPPORT

4 yA MIN. 
(NOTE 6)

_______
a” COATING 

± 'I6 (NOTE 4)

24 R.

14 ^|6

13

1 7/|6i >16

EFFECTIVE 
CENTER OF 
DEFLECTION

SEAL 
DIA.

SMALL-SHELL 
DUODECAL 

7-PIN BASE 
(NOTE 3)

’ 46 
MAX.

®>I6

ANODE NS 2 
RECESSED SMALL 

CAVITY CAP 
(NOTE 1)

3l<£l//DIA.

.950" MAX.

2 >32

% MAX.

EXTERNALS R
15 R.

SEE NOTE 7

3/4±3/|6

5 34"miN. 
(NOTE 5)

I "(NOTE 8)*LÏ!^1

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO­
SITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ANODE No.2 TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF IO°. ANODE No.2 TERMINAL IS ON 
SAME SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 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 CONCENTRIC WITH BULB AXIS AND HAVING DI­
AMETER OF I-7/8".

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 5: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH

OCTOBER 15, 1947 tube department
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-6664R1A



(continued from preceding page)

PIN No. 6 AND TUBE AXIS PASSES THROUGH L I NE JOINING CENTERS 
OF POLE PIECES. DIRECTION OF PRINCIPAL FIELD OF ION­
TRAP MAGNET SHOULD BE SUCH THAT NORTH POLE IS ADJACENT 
TO PIN No.6 AND SOUTH POLE TO PIN No.12.

NOTE 6: LOCATION OF DEFLECTING YOKE MUST BE WITHIN THIS 
SPACE.

MOTE 7: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET.

NOTE 8: FOR TUBE SUPPORT WHICH MUST NOT COVER SPECIFIED 
CLEAR AREA AROUND ANODE CAP.

92CM-6664RI

OCTOBER 15, 1947 TUBE DEPARTMENT CE-6664R1B
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OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

DATA

General :

Heater, for Un¡potential Cathode:
Voltage........................................ 6.3 ......................... ac or de volts
Current........................................ 0.6 ............................................. amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes........................6 ... ppf
DJ^ to DJ2............................................................................... 3 ... ppf
DJo to DJ4............................................................................... 2 ... ppf
DJj_ to All Other Electrodes........................................9 ... ppf
DJ2 to All Other Electrodes........................................9 ... ppf
DJo to All Other Electrodes........................................ 7 ... ppf
DJ4 to All Other Electrodes........................................ 7 ... ppf

Phosphor (For Curves, see front of this Section)..................................No.l
Fluorescence and Phosphorescence ............................................. Green
Persistence of Phosphorescence .................................................. Medium

Focusing Method.................................................................................Electrostatic
Deflection Method..................•......................................................Electrostatic

Def1ecting-Electrode Arrangement . . . See Outline Drawing 
Overall Length .......................................................................... 14-1/2" ± 3/8"
Greatest Diameter of Bulb..................................................................7" ± 1/8"
Minimum Useful Screen Diameter ............................................................ 6"
Mounting Position.................................................................................................... Any
Base.................................................................... Medium-Shell Di heptal 12-Pin

Basing Designation for BOTTOM VIEW ............................................. 14Gx

Pi n 1 - Heater 
Pi n 2 - Cathode 
Pin 3-Grid No.l 
Pin 4 - No

Connect i on 
Pin 5 -- Anode No. 1 
Pin 7 - Deflect i ng

Electrode 
DJo

Pi n 8 - Deflect ing
Elect rode 
DJ4

Pin 9 - Anode No.2, 
Grid No.2

Pin 10 - Def 1 ect ing 
Electrode 
DJ2

Pin 11 - Deflect ing 
El ect rode
DJi

Pin 12-1 nternal 
Connection- 
Do Not Use

Pin 14 - Heater

DJ2 and DJ2 are nearer the screen 
DJand DJ^ are nearer the base

With DJj_ 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 pin 5 may vary from 
the trace produced by DJi and DJ2 by an angular toler­
ance (measured about the tube axis) of 10°. Angle between 
DJi - DJ2 trace and DJ3 - DJ4 trace is 90° ± 3°•

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

JAN. 1, 1951
TUBE DEPARTMENT TENTATIVE DATA 1
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OSCILLOGRAPH TUBE
Maximum Ratings, Design-Center Values: 
ANODE-No. 2*  VOLTAGE0 ................................................. 6000 max. volts
ANODE-No. 1 VOLTAGE...................................................... 2800 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 ANODE No.2 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 anode-No. 2 voltage (Eb2) between 1000*  and 6ooo volts
Anode-No.1 Voltage .... 27% to 40% of Eb2 .... volts
Max. Grid-No.1 Voltage

for Visual Cutoff . . 2.8% of Eb2 .... volts
Anode-No.1 Current for any

Operating Condition. -15 to +10 . . . microamp
Deflection Factors:

DJi & DJ2................................... 31 to 41 v dc/in./kv of Eb2
DJ3 & DJ4................................... 25 to 34 v dc/in./kv of Eb2

Spot Position.............................. #

Examples of Use of Design Ranges:

For anode-No. 2 voltage of 2000 4000 volts
Anode-No.1 Voltage .... 540-800 1080-1600 ... volts
Max. Grid-No.1 Voltage

for Visual Cutoff . . -56 -112 . . . volts
Deflection Factors:

DJi A DJ2....................................... 62-82 124-164 volts de/in.
DJ3 & DJ4....................................... 50-68 100-136 volts de/in.

Maximum Circuit Values: *

Grid-No.1-Circuit Resistance .............................. 1.5 max. megohms
Resistance in Any Deflecting—

Electrode Circuit0 .................... 5.0 max. megohms

Minimum Circuit Values:

The power supply should be of the 1imited-energy type with 
inherent regulation to limit the continuous short-circuit 
current to 5 milliamperes. If the supply permits the 
instantaneous short-circuit current to exceed 1 ampere, or 
is capable of storing more than 250 microcoulombs, the 
effective resistance in circuit between indicated electrode 
and the output capacitor should be as follows:

Grid-No. 1-Ci rcui t Resistance................................... 220 min. ohms

• ,□,*,#,0: See next page.

TENTATIVE DATA 1JAN. 1, 1951
TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Anode-No. 1-Ci rcuit Resistance.......................................3000 min. ohms
Anode-No. 2-Ci rcu i t Resistance................................... 6800 min. ohms

The resistors used should be capable of withstanding the 
appl i ed vol tage.

• Anode No.2 and grid No.2, which are connected together within tube, 
are referred to herein as anode No.2.

o For operation at or near o volts on grid No.l and with 4000 to 6000 
volts on anode No.2, it is essential that the effective resistance of 
the anode-No. 2 supply be adequate to limit the anode-No.2 i.nput 
power to 6 watts.

* Bri11iance and definition decrease with decreasing anode-No.2 voltage. 
A value as lbw as 1000 volts is recommended only for low-velocity 
deflection and low ambient-light levels.

# Thecenter of the undeflected, focused spot will fall within a circle 
having a 10-mm radius concentric with the center of the tube face.

o It is recommended that the def 1 ecting-electrode-circuit resistances 
be approximately equal.

<t OF BULB WILL NOT DEVI ATE MORE THAN 2° I N ANY DIRECTION FROM 
THE PERPEND I CULAR ERECTED AT THE CENTER OF BOTTOM OF THE BASE.

JAN. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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ELECTROSTATIC FOCUS—ELECTROSTATIC DEFLECTION
Supersedes Type 7GP4*

General:
Heater, for Un¡potential Cathode:

Voltage.................................... 6.3 ± 10% .... ac or de volts
Current.................................... 0.6 ............................................. amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to A11 Other Electrodes. . . . 8.5 . . . M-ixf
Cathode to All Other Electrodes........................ 9.5 . . . mif
DJ| to DJ2............................................................... 3.5 ... ppf
DJo to DJ4............................................................... 2.0 ... wif
DJ| to All Other Electrodes.................................11.0 . . . ppi
DJ2 to Al 1 Other Electrodes.................................11.0 . . . uuf
DJq to All Other Electrodes........................... 8.0 . . . mif
DJ4 to All Other Electrodes........................... 8.0 . . . uiif

Phosphor (For Curves, see front of this Section) .... No.4 
Fluorescence ................................................................................. White
Persistence.............................................................................................Medium

Focusing Method.........................................................................Electrostatic
Deflection Method.................................................................... Electrostatic
Overall Length ................................................................... 14-1/2” ± 3/8”
Greatest Diameter of Bulb........................................................... 7" ± 1/8"
Minimum Useful Screen Diameter ...................................................... 6"
Raster Size.................................................................................4" x 5-1/2"
Mounting Position.......................................................................................... Any
Base............................................................. Medium-Shell Di heptal 12-Pin

Basing Designation for BOTTOM VIEW ......................................... 14-G
Pin 1-Heater Pin 9 - Anode No.2,
Pin 2-Cathode Grid No.2
Pin 3 — Grid No.l ~ Pin 10 - Def 1 ect i ng
Pin 4-No Electrode

Connection ^2
Pin 5-Anode No.l Pin 11 - Def 1 ect i ng
Pin 7-Deflecting Electrode

Elect rod e DJ 1
DJ^ QZ® Pin 12-Internal

Pin 8-Deflecting Connection­
Electrode Do Not Use
DJ4 Pin 14-Heater

DJ1 and DJ2 are nearer the screen 
DJa and DJ. are nearer the base 3 4

With DJ^ positive with respect to DJ^, the spot is de­
flected toward pin 5. With DJ^ positive with respect to 
DJ4, the spot is deflected toward pin 2.
The plane through the tube axis and pin 5 may vary from 
the trace produced by DJ^ and DJo by an angular tolerance 
(measured about the tube axis) of 10°.
The angle between the trace produced by DJi and DJ2 and 
the trace produced by DJ-^ and DJ4 is 90° ± 3 •

* The 7JP4 replaces the 7GP4 provided no connections are maoetothe 7GP4 
socket contacts for pins 4 and 12.

SEPT. 2, 1947 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY



7JP4
KINESCOPE

Deflection Factors: 
DJi à DUo....................... 31 to 41 v de/in./kv of Eb2

DU3 à DJ4 ®...................... 25 to 34 v de/in./kv of Eb2

Maximum Ratings, Design-Center Values:

ANODE-No.2 & GRID-No.2 VOLTAGE ...................... 6000 max. vol ts
ANODE-No.1 VOLTAGE .................................................
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE:

2800 max. volts

Negative bias value ........................................ 200 max. vol ts
Positive bias value# . . , ........................... 0 max. vol ts
Positive peak value ........................................

PEAK VOLTAGE BETWEEN ANODE No.2
2 max. volts

AND ANY DEFLECTING ELECTRODE. . . 
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode: 
During equipment warm-up period not

750 max. volts

exceeding 15 seconds . . . 410 max. vol ts
After equipment warm-up period .... 125 max. volts

Heater positive with respect to cathode.

Equipment Design Ranges:

125 max. volts

For any anode-No. 2 voltage (Eba) between 3000* anc 

Anode-No.1 Voltage
1 6000 volts

for Focus0 27% to 40% of Eb2 
Grid-No.1 Voltage for

vol ts

Visual Cutoff 1.2% to 2.8% of 
Anode-No.1 Current for Any

Eb2 • vol ts

Operating Condition -15 to +10 pamp

Examples of Use of Design Ranges:
For anode-No. 2 voltage of 6000 volts

Anode-No. 1 Voltage............................... 1620 to 2400 . . . volts
Grid-No.1 Vol tage forVisual Cutoff -72 to -168 * . . volts
Deflection Factors:

DJi & DJ?............................................. 186 to 246 volts de/in.
DJ3 & DJ4................................................. 150 to 204 volts dc/in.

Maximum Circuit Values:
Grid-No.1-Circuit Resistance ...................... 1.5 max. megohms
Resistance in Any Deflecting

Electrode Circuit0 . 5.0 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 
regulation of the power supply permits the instantaneous 
short-circuit current to exceed 1 ampere, the effective re­
sistance in circuit between indicated electrode and the out­
put capacitor should be as follows: 
Grid-No.1-Circuit Resistance ....................... 220 min. ohms
Anode-No. 1-Ci rcuit Resistance...................... 3000 min. ohms
Anode-No.2-Circuit Resistance...................... 6800 min. ohms

See next page.

SEPT. 2, 1947 TUBE DEPARTMENT
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7JP4
KINESCOPE

# At or near this rating, with 4000 to 6000 volts on anode No.2, the ef­
fective resistance of the anode-No.2 supply should be adequate to limit 
the anode-No.2 input power to 6 watts.
Brilliance and definition decrease with decreasing anode-No.2 voltage.

° With the combined arid-No.1 bias voltage and video-signal voltage ad­
justed for a highlight brightness of 12 foot-lamberts on a 4* x 5-1/2* 
picture area. •

0 It is recommended that the def 1ecting-electrode-circuit resistances be 
approximately equal. ,

® The 7JP4 is designed to be used in television circuits with horizontal 
deflection applied to deflecting electrodes DJj and DJ^, and should be 
so used to obtain maximum picture width. When the 7JP4 is operated in 
this way, the deflecting voltage required to produce the vertical height 
is approximately the same as that required to produce the horizontal 
width of a television picture of standard proportions.

4. OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DI­
RECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER 
OF BOTTOM OF THE BASE.

SEPT. 2, 1947 RCA VICTOR DIVISION CE-6667
RADIO CORPORATION OP AMERICA, HAMMON, NEW JERSEY
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OPERATION CHARACTERISTICS
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7MP7

OSCILLOGRAPH TUBE
MAGNETIC DEFLECTIONMAGNETIC FOCUS

DATA
General :
Heater, for Un¡potential Cathode:

Voltage..................................... 6.3 .......................ac or de volts
Current.................................... 0.6 ..............................................amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes.......................6 ppf
Cathode to All Other Electrodes........................... 5 ppf

Phosphor (For Curves, see front of this Section) ... P7
Fluorescence ...................................................................................... Blue
Phosphorescence.................................................................Greenish-Yellow

Persistence...................................................................................... Long
Focusing Method............................................................................. Magnetic
Deflection Method......................................................................... Magnetic
Deflection Angle (Approx.) ........................................................... 50°
Overal1 Length ............................................................... 12-3/4" ± 3/8"
Greatest Diameter of Bulb......................................... 7-3/16" ± 1/8"
Minimum Useful Screen Diameter .................................................. 6"
Mounting Position.................................................................................. Any
Cap.................................... Recessed Small Cavity \J ETEC No.J1-21)
Base ....................... Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

BOTTOM VIEW

Pin 1-Heater Pin 11-Cathode
Pin 2-Grid No.l | zlZIzT \ Pin 12-Heater
Pin 10-Grid No.2 Cap -Grid No.3.

3k Collector

Maximum Ratings, Design-Center Values:* 
Ultor* VOLTAGE........................................................... 8000 max. volts
GRID-No.2 VOLTAGE:

Positive Value (DC or Peak AC)................... 700 max. volts
Negative Value (DC or Peak AC)................... 180 max. volts

GRID-No.1 VOLTAGE:
Negative bias value............................................. 180 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 resnect to cathode. 125 max. volts

In the 7M-types, grid No.3 which has the ultor function, and collector 
are connected together within the tube and 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, to which is applied the 
highest de voltage for accelerating the electrons in the beam prior to 
its deflection.

# At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the ultor input power to 6 watts.

DATAOCTOBER 1,1951 TUBE DEPARTMENT
RADIO CORPORATION Of AMRRtCA, HARRISON, NfW JERSEY
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7MP7 
OSCILLOGRAPH TUBE

Typical Operation:
Ultor Voltage*........................... 4000 7000 volts
Grid-No.2 Voltage..................  250 250 volts
Grid-No. 1 Voltage 0 . . . . -27 to -63 -27 to -63 volts
Grid-No.2 Current.................. -15 to +15 -15 to +15 pamp
Focusing-Coil Current

(DC Approx.)** ... 64 ± 15% 85 ± 15% ma
Spot Position........................... -

Maximum Circuit Values:
Grid-No. 1-Ci rcuit Resistance.......................1.5 max. megohms
* Brilliance and definition decrease with decreasing ultor voltage. In 

general, the ultor voltage should not be less than 4000 volts.
0 For visual extinction of undeflected, focused spot.
** For specimen focusing coil similar to JETEC Focusing Coil No.109 po­

sitioned with airgap toward faceplate and center line of air gap 2-3/4" 
from Reference Line (see Outline Drawing) and ultor current of 200 
microamperes.

£# The centerofthe undeflected, unfocused spot will fall within a circle 
having 12-mm radius concentric with the center of the tube face.

> indicates a change

OCTOBER 1,1951 DATATUBE DEPARTMENT
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7MP7
OSCILLOGRAPH TUBE

SMALL-SHELL 
Z DUODECAL 

5-PIN BASE 
(NOTE 3) 

JETEC N® B5-57
92CM-7438R3

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 BY AN ANGULAR 

TOLER-ANCE (MEASURED ABOUT THE TUBE AXIS) OF ± 10°. 
BULB TERMINAL IS ON SAME SIDE AS VACANT PIN PO­
SITION No.3.

NOTE 2: REFERENCE LI NE I S DETERM I NED BY POSITI ON WHERE 
REFERENCE-LINE GAUGE (JETEC No.I 12) 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 CONCENTRIC WITH 
BULB AXIS AND HAVING DIAMETER OF 1-7/8”.

NOTE U: LOCATION OF DEFLECTING YOKE MUST BE WITHIN 
THIS SPACE.

CE-7438R3OCTOBER 1,1951 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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7MPI4
OSCILLOGRAPH TUBE

MAGNETIC FOCUS MAGNETIC DEFLECTION

The 7MP14 is the same as the 7MP7 except that it uti­
lizes a medimum-1ong-persistence, cascade (two-layer) 
screen which exhibits purple fluorescence of short 
persistence and orange phosphorescence which persists 
for a little over ami nute under condi t ions of adequate 
excitation and ambient light.

Because of its medium-long-persistence, the 7MP14 is 
particularly useful where either low- and medium-speed 
non-recurring phenomena or high-speed recurring phe­
nomena are to be observed. Furthermore, two or more 
phenomena can be observed simultaneously on the screen 
by means of a suitable switching arrangement.

The persistence is such that the 7MP14 without filter 
can be operated with scanning frequencies as low as 
30 cycles per second without excessive flicker. When 
used with yellow filter, such as Wratten No.15 (G), 
the 7MP14 can be operated with much lower scanning 
frequencies.
In general, operation of the 7MP14 at an ul tor vol tage 
below 4000 volts will not give persistence of useable 
brightness.

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 
the P14 Phosphor are shown at the 

front of this Section

DATAOCTOBER 1,1951 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



METAL-BACKED FLUORESCENT SCREEN
FORCED-AIR COOLED

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

DATA 
General: ,
Heater, for Un¡potential Cathode:

Voltage.................................... 6.6 .......................ac or de volts
Current..........................................0.62 ............................................. amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes.................. 12 ppf
Cathode to All Other Electrodes. ..... 6 ppf

Phosphor (For Curves, see front
of this Section) . . No.4—Si 1icate-Sulfide Type 

Fluorescence and Phosphorescence ......................................... White
Persistence of Phosphorescence ......................................... Medium

Focusing Method......................................................................... Electrostatic
Deflection Method........................................................................ Magnetic
Deflection Angle (Approx.) ........................................................... 35°
Overall Length............................................  19-1/2” ± 5/8”
Greatest Diameter of Bulb (Excluding Side Cap) . 7” ± 3/16”
Maximum Radius of Tube (Including Side Cap). . . . 4-11/32”
Quality Rectangle of Face Plate

(See Outline Drawing)............................................................5” x 3-3/4“
Cap............................................................................................................ Med i urn
Mounting Position................................................................................. Any
Base.............................Plastic-Filled, Small-Shell Di heptal 14-Pin

Basing Designation For BOTTOM VIEW.................................... 14N
Pin 1-Heater Pin 9-Grid No.3
Pin 2-Cathode Pin 10” No Conn.
Pin 3-Grid No.l ZZZZJ^ Pin 11-No Conn.
Pin 4-Grid No.2 fo Pin 12-No Conn.
Pin 5-No Conn. JS Pin 13-1 nt. Conn.-
Pin 6-No Conn. Do Not Use
Pin 7-No Conn. GJ*® Pin 14-Heater
Pin 8-No Conn. Cap-Anode

NOTE: Socket contacts for pins No.5, 6, 7, 8, 10, II, 
12, and 13 shouId be removed so that maximum 

insulation is provided for pin No.9.
Air Flow to Face........................................................... 40 cfm

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. The blower should have adequate capacity to 
provide fora total system pressuredrop including that of the air filter.

Face Temperature................................................................ 100 max. °C

CATHODE-DRIVE* SERVICE
Unless otherwise specified, voltage values are positive 

with respect to grid No. i
Maximum Ratings, Absolute Values'.
ANODE-to-GRID-No. 1 VOLTAGE0................................ 80000 max. volts

*,°: See next page < indicates a change
JUNE 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 1



GRID-No.3-to-GRID-No. 1 VOLTAGE....................... 20000 max. volts
GRID-No.2-to-GRID-No.l VOLTAGE ....................... 850 max. volts
GRID-No.2-to-CATHODE VOLTAGE........................... 600 max. volts
CATHODE-to-GRID-No.1 VOLTAGE: .

Positive bias value............................................. 250 max. volts
Negative bias value............................................. 0 max. volts
Peak negative value............................................. 2 max. volts

AVERAGE ANODE CURRENT............................................. 2max. ma
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

Typical Operation:
Anode-to-Gr id-No. 1 Voltage#...................... 75000 volts
Grid-No.3-to-Grid-No.1 Voltage .... 16000 - 18000 volts 
Grid-No.2-to-Grid-No.1 Voltage

for Pattern Cutoff. . . 400 - 600 volts
Cathode-to-Grid-No.1 Voltage ........................... 125 volts
Cathode-to-Grid-No.1 Video Voltage:

Peak positive value (Black level). . 0 volts
Peak negative value (White Level). . 125 volts

Max. Grid-No.3 Current............................... 15 /xamp
Max. Grid-No.2 Current Range..................  -15 to+15 //amp

GRID-DRIVE** SERVICE
Unless otherwise specified, voltage values are positive 

with respect to cathode
Maximum Ratings, Absolute Values’. 
ANODE VOLTAGE0 .......................................................... 80000 max. volts
GRID-No.3 VOLTAGE...................................................... 20000 max. volts
GRID-No.2 VOLTAGE...................................................... 600 max. volts
GRID-No.1 VOLTAGE: .

Negative bias value............................................. 250 max. volts
Positive bias value............................................. 0 max. volts
Peak positive value............................................. 2 max. volts

AVERAGE ANODE CURRENT..........................  2 max. ma
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
** Grid drive is the operating condition in which the video signal varies

the grid-No.1 potential.
o The product of anode-to-grld-No.1 voltage, or anode voltage, and average 

anode current should be limited to 160 watts.
* cathode drive Is the operating condition In which the video signal 

varies the cathode potential.
f: See next page._______________________________________________________
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Typical Operation:

Anode Voltage^................................................. 75000 volts
Grid-No.3 Voltage............................................. 16000 - 18000 volts
Grid-No.2 Voltage for Pattern Cutoff . 400 - 600 volts
Grid-No. 1 Voltage............................................ -155 volts
Grid-No.1 Video Voltage:

Peak negative value (Black level). . 0 volts
Peak positive value (White level). . 155 volts

Max. Grid-No.3 Current.............................. 15 /¿amp
Max. Grid-No. 2 Current Range.................. -15 to +15 /¿amp

Maximum Circuit Values:

Grid-No. 1—Ci rcuit Resistance.................. 1.5 max. megohms
# Brilliance and definition decrease with decreasing anode-to-grid-No.1 

voltage or anode voltage. In general, the anode-to-grid-No.1 voltage 
or the anode voltage should not be less than 70000 volts.

OPERATING NOTES

X-ray radiation is produced at the face of the 7NP4 when 
it is operated at its normal anode voltage. These rays 
can constitute a health hazard unless the tube is ade­
quately shielded. Make sure that the shielding provides 
the required protection against personal injury.

The air-cooling system required to cool the face of the 
7NP4 consistsofa blower andan air duct, having an outlet 
diameter of about 2 inches, directed per pendicuI ar Iy onto 
the face of the tube. An air flow of 40 cubic feet per 
minute at the tube face is required to provide adequate 
cooling. In a typical system with air filter, the total 
system stat i cpressure isapprox¡mately 0.25 inch of water. 
The cooling air must not contain water, dust, or other 
foreign matter. The a i r-cooIing system should be electri­
cally interconnected with the anode power suppIy to prevent 
operation of the tube without cooling.

Darkening of face occurs during normal operation of the 
7NP4 with resulting decrease in the light transmitted by 
the face. The rate of darkening increases rapidly with 
increase in anode voltage, is proportional to the beam 
current, and is inversely proportional to the scanned area. 
The darkening develops rapidly during initial operation; 
thereafter, a gradual increase in the amount of darkening 
wi I I be observed during the I ¡fe of the tube. The darkening, 
however, can be decreased periodically throughout the life 
of the tube by bleaching the face as prescribed in the 
7NP4 bulletin.

NOV. 1, 1950 TUBE DEPARTMENT TENTATIVE DATA 2
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EXTERNAL 
CONDUCTIVE 

COATING 
(NOTE 5 )

EXTERNAL 
INSULATING 

COATING

2 * %777777777777

QUALITY 
RECTANGLE 

(NOTE I)

15.315 
I.R.

(NOTE 2)

ANODE 
MEDIUM CAP 

(NOTE 3)

REFERENCE 1 , .LINE 1 (NOTE 7)
(NOTE 4) 4^

'9^‘%

SMALL-SHELL 
DIHEPTAL 

14-PIN BASE 
(NOTE 6)

MOTE I: WHEN VIEWED FROM THE FACE OF THE TUBE, THE MINOR 
AXIS OF THE 5” x 3-3/4” QUALITY RECTANGLE IS LOCATED 
45° ± 10° IN A COUNTER-CLOCKWISE DIRECTION FROM A PLANE 
THROUGH THE ANODE TERMINAL AND THE TUBE AXIS.

MOTE 2: INSIDE SURFACE OF FACE PLATE WITHIN THE QUALITY 
RECTANGLE MAY VARY ± 0.006” FROM THE SPHERICAL SURFACE 
HAVING A 15.315” RADIUS.

MOTE 3: THE PLAME 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.

lAOIQ CntfOtATION Ptf AMftlPt ItitlfflH

NOV. 1, 1950 CE-7476AWK DEPARTMENT



NOTE U: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 2.100" ± .001" I.D. AND 3" LONG WILL REST ON 
BULB CONE.

NOTE 5: EXTERNAL CONDUCTIVE coating must be grounded.
NOTE 6: SOCKET FOR THIS BASE SHOULD NOT BE RIG IDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. SOCKET CONTACTS FOR PINS 5, 6, 7, 8, 10, II, 
12, AND 13 SHOULD BE REMOVED INORDER TO PROVIDE MAXIMUM 
INSULATION FOR PIN No.9.

NOTE 7: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS 
SPACE.

NOV. 1, 1950 CE-7476BTUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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7NP4
AVERAGE DRIVE CHARACTERISTICS

CATHODE - DRIVE SERVICE GRID-DRIVE SERVICE

: E^=66 VOLTS
■ ANODE-TO-GRID-N«I VOLTS = 

75000
■ GRID-N«3 -TO-GRID-N«! VOLTS 

ADJUSTED TO GIVE FOCUS
: GRID-N«2-TO-GRID-N«! VOLTS 
: ADJUSTED TO PATTERN CUTOFF
: CATHODE BIASED POSITIVE 

WITH RESPECT TO GRID 
N« I (VOLTS) = 125

: RASTER SIZE: 5*x 33^

:: Ef = 6.6 VOLTS
:: ANODE VOLTS =75000
:: GRID-N« 3 VOLTS ADJUSTED

GRID-N« 2 
TO

GRID-N« I

TO GIVE FOCUS 
VOLTS ADJUSTED 
PATTERN CUTOFF 

BIAS VOLTS = -155
RASTER SIZE : 5" X 3%"

£ 30000

2 25000

y 20000

15000

10000

VIDEO SIGNAL VOLTS FROM CUTOFF

35000

5000

JULY 26, 1950 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY

92CM-75I5



H
IG

H
LI

G
H

T B
R

IG
H

TN
ES

S—
FO

O
T-

LA
M

B
ER

TS



©
7QP4 

MONITOR KINESCOPE
MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA

General:

Heater, for Un¡potential Cathode:
Voltage........................................ 6.3 ......................... ac or de volts
Current........................................ 0.6 ............................................. amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes.........................6 ... ppf
Cathode to All Other Electrodes..............................5 ... ppf

Phosphor (For Curves, See front of this Section). No.4-Sulfide Type
Fluorescence .............................................................................................. White
Phosphorescence...............................................................................................White

Persistence......................................................................................... Short
Focusing Method............................................ Magnetic
Deflection Method.................................... ’..................................................Magnetic
Deflection Angle (Approx.) ...................................................................... 52°
Ion-Trap Gun .................... Requires External, Single-Field Magnet
Overall Length .......................................................................... 12-7/8" ± 3/8"
Greatest Diameter of Bulb..................................................... 7-3/16" ± 1/8"
Screen Diameter..................................................................................................6-1/4"
Mounting Position............................................................................................Any
Cap.......................................................................................... Recessed Small Cavity
Base ..................................................................... Small-Shell Duodecal 5-Pin

BOTTOM VIEW

Pin 1-Heater 7^ ''X Pin 11-Cathode
Pin 2-Grid No.l Z/-ZZZZ_ । Pin 12-Heater

Pin 10-Grid No.2 Cap -Anode

(sSsZAiXu) Q"®

Maximum Ratings, Design-Center Values’.
ANODE VOLTAGE*................................................................. 10000 max. volts
GRID-No. 2 VOLTAGE............................................................ 410 max. volts
GRID-No.1 VOLTAGE:

Negative bias value.................................................. 125 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

Typical Operation:

Anode Voltage**................................................ 8000 . . volts

* The. product of anode voltage and average anode current should be

general, the anode voltage should not be less than 6000 volts.

TENTATIVE DATAJAN. 1, 1951 TUBE DEPARTMENT
RADIO CORFORATION OF AMERICA. HARRISON. NEW JERSEY



Grid-No. 2 Vol tage........................................................... 300 volts
Grid-No.1 Voltage for Visual Extinc­

tion of Undeflected Focused Spot . . -33 to -77 volts 
Focusing-Coil Current (DC, approx.)# ... 80 ma
Field Strength of Single-Field

Ion-Trap Magnet0....................................... 35 gausses

Maximum Circuit Values:

Grid-No. 1-Ci rcuit Resistance.................................... 1.5 max. megohms

Minimum Circuit Values:

The power supply should be of the limited-energy type with 
inherent regulation to limit the continuous short-circuit 
current to 5 milliamperes. If the supply permits the instan­
taneous short-circuit current to exceed 1 ampere, oris capable 
of storing more than 250 microcoulombs, theeffective resistance 
in ci rcuit between indicated electrode and the oitput capacitor 
should be as follows:

Grid-No.1-Circuit Resistance .............................. 150 min. ohms
Grid-No.2-Circuit Resistance .............................. 470 min. ohms
Anode-Circuit Resistance ....................................... 11000 min. ohms

The resistors used should be capable of withstanding the 
appl ied voltage.

# For specimen focusing coil similar to JETEC Focusing Coil No.109, 
positioned with air gap toward kinescope screen, and center line of 
air gap 3 inches from Reference Line (see Outline Drawing). The 
indicated current is for condition with combined grid-No.1 bias 
voltage and video-signal voltage adjusted to produce a highlight 
brightness of 40 foot-lamberts on a 5-3/fl* x 4* picture area sharply 
focused at center of screen.

0 Measured at center of field with General Electric Gauss Meter, Cat. 
No.409X51.

JAN. 1, 1951 TENTATIVE DATATUBE DEPARTMENT
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7QP4
MONITOR KINESCOPE

HOTE i: THE PLANE THROUGH THE TUEE AXIS AND VACANT PIN 
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF 10°. ANODE TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + .003" - .000" I.D. AND 2" LONG 
WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR TH I S 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 CONCENTRIC WITH BULB AX IS AND HAV I NG 
DIAMETER OF 1-7/8".

NOTE 4: DISTANCE FROM REFERENCE LINE FOR LOCATING CENTER 
OF ION-TRAP MAGNETIC FIELD. DIRECTION OF FIELD OF THE 
ION-TRAP MAGNET SHOULD BE SUCH THAT NORTH POLE IS ADJACENT 

TO VACANT PIN POSITION No.8 AND SOUTH POLE TO PIN No.2.

JAN. 1, 1951 CE-7524ATUBE DEPARTMENT
»ADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY
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7QP4
MONITOR KINESCOPE

NOTE 5: LOCATION OF DEFLECTING YOKE MUST BE 
SPACE.

WITHIN THIS

NOTE 6: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION-TRAP 
MAGNET.

NOTE 7: FOR TUBE SUPPORT WHICH MUST BE KEPT 
AWAY FROM ANODE CAVITY CAP.

AT LEAST 2"

JAN CE-7524B
TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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MONITOR KINESCOPE

ELECTROSTATIC FOCUS
METAL-BACKED SCREEN

MAGNETIC DEFLECTION

DATA

General :

Heater, for Unipotential Cathode:
Vol tage 
Current

6.3
0.6

ac or de

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes .... 
Cathode to All Other Electrodes ...............

Faceplate ...............................................................................
Phosphor, Metal-Backed0 . . . . , ....................

Fluorescence and Phosphorescence.........................
Persistence of Phosphorescence..............................

Focusing Method ......................................................................
Deflection Method .................................................................
Deflection Angle (Approx.).................... ........................
Overall Length...........................................................................
Greatest Diameter of Bulb .............................................
Minumum Useful Screen Diameter...................................

6
5

Cl ear

volts 
amp

Glass
P4—Sulfide Type 
.... White 
.... Short

Electrostatic
Magnet i c 

....................  50° 
13-1/8" ± 3/8" 
7-3/16" ± 1/8"

Picture Size
Cap....................
Base. . . . ,

(Within minimum-useful-screen area) e .
. . Recessed Small Cavity 

Small-Shell Duodecal 6-Pin 
BOTTOM VIEW

. . . 61
5-3/8" x 41

(JETEC No. Jl-21)
(JETEC No. B6-63)

Pin 

Pi n 

Pin 

Pin 

Pin

1 - Heater

2

6

10

11

- Grid No.l
- Grid No.3

- Grid No. 2

- Cathode

Pini 12 - Heater

Cap - Grid No.4, 
Col 1ector 

(Ultor)

Maximum Ratings, Design-Center Values’.
ULTOR* VOLTAGE.......................................................
GRID-No.3 VOLTAGE .............................................
GRID-No.2 VOLTAGE .............................................
GRID-No.1 VOLTAGE:

Negative bias 
Positive bias 
Positive peak

val ue 
val ue 
val ue

12000 max.
2000 max.
410 max.

vol ts 
volts 
vol ts

125 max. volts
0 max. vol ts
2 max. vol ts

For curves, see front of this Sect ion.
lnthe7TPu, grid No.u which has the ultor function, and collector are 
connected together within the tube and 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, to which is applied the 
highest de voltage for accelerating the electrons in the beam prior 
to its deflect ion.

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

FEB. 1, 1952
TUBE DEPARTMENT TENTATIVE DATA



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 (Eu) between ioooo* and 12000 volts 

and grid-No. 2 voltage (Er<>) between 150 and 410 volts
Grid-No.3 Voltage for Focus with 

Ultor Current of 100 /¿amp. . .
Grid-No.1 Voltage for Visual 

Extinction of Undeflected 
Focused Spot......................

Grid-No.3 Current**..............................
Grid-No.2 Current...................................
Field Strength of Adjustable 

Centering Magnet.............

Examples of Use of Design Ranges: 
For ultor voltage of 
and grid-No. 2 voltage of

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 /xamp . .

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot .................

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

11.6% to 15.8% of Eu volts

11% to 25.7% of Ec volts 
See Cu rves z
-15 to +15 ^amp

0 to 8 gausses

10000 volts
200 volts

1160 to 1580 volts

-22 to -52 volts

1.5 max. megohms

♦ Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 10000 volts.
Grid-No.3 Current increases as the ultor voltage is decreased.

FEB. 1, 1952 TENTATIVE DATA
TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



NOTE 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 ± 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. I 12) 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 RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DIA­
METER OF 1-7/8".

FEB. 1, 1952 CE-7691TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY



7TP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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7VPI
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

DATA
General :
Heater, for Un¡potential Cathode:

Voltage............................. 6.3..................................... ac or de
Current............................. 0.6........................................................

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes................... 6 . .
DJi to DJ2........................................................................... 3 • •
DJ3 to DJ4........................................................................... 2 . .
DJi to All Other Electrodes..................................... 9 . .
DJ2 to All Other Electrodes..................................... 9 . .
DJ3 to All Other Electrodes..................................... 7 . .
DJ4 to All Other Electrodes..................................... 7 . .

Faceplate.......................................................................................... Clear
Phosphor (For Curves, see front of this Section) . . .

Fluorescence and Phosphorescence ........................................

volts 
amp

/i^f 
/i^f 
/x/xf 
/x/xf 
M/xf 
p/xf 

Glass
Pl 

Green
Persistence of Phosphorescence ............................................. Medium

Focusing Method ...................................................................... Electrostatic
Deflection Method ................................................................. Electrostatic
Overall Length ...................................................................... 14-1/2" ±3/8"
Greatest Diameter of Bulb ............................................................ 7".± 1/8"
Minimum Useful Screen Diameter ....................................................... 6"
Mounting Position ......................................................................................... Any
Bulb.......................................................................................................................J56H
Base

Pi n 
Pin 
Pi n 
Pin

Pin 
Pin

. . . . Medium-Shell Di heptal 12-Pin (JETEC No.B12-37)

Pin

1 - Heater
2 - Cathode
3 -Grid No.l 
4 - No

Connect i on 
5-Grid No.3 
7 -Deflecting

Electrode
DJ3

8 - Deflect ing 
Electrode
DJ4

BOTTOM V IEW
Pi n 9 - Ultor* 

(Grid No.2, 
Grid No.4, 
Col lector) 

Pin 10- Def1ecting 
Elect. DJ2 

Pin 11-Deflecting
Elect. DJi 

Pin 12-1 nternal
Connect i on­
Do Not Use 

Pin 14 - Heater

DJ1 and. DJ2 are nearer the screen 
DJ^ and DJ4 are nearer the base

With DJi 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 pin 5 may vary from 
the trace produced by DJi and DJ2 by an angular tolerance 
(measured about the tube axis) of ±10°. Angle between 
DJ1-DJ2 trace and DJ3-DJ4 trace is 90°±3°*

•: See next page.

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values*.
ULTOR* VOLTAGE ......................................................
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-CATHODE VOLTAGE:
Heater negative with respect to cathode
Heater positive with respect to cathode

4000
2000

max. 
max.

vol ts 
volts

200 max. vol ts
0 max. vol ts
2 max. vol ts

750 max. vol ts

125 max. vol ts
125 max. vol ts

Equipment Design Ranges:
For any ultor voltage (Eu) between 1000# and 4000 volts

Grid-No.3 Voltage for Focus
Maximum Grid-No.1 Voltage 

for Visual Extinction of 
Undeflected Focused Spot

Grid-No.3 Current ....
Deflection Factors:

DJi & DJ2...........................
DJ3 & DJ4...........................

Spot Position .......................

27% to 40% of Eu

vol ts 
/¿amp

2.8% of Eu 
-15 to +10

31 to 41 v de/in./kv
25 to 34 v de/i n./kv

of Eu 
of Eu

volts

Examples of Use of Design Ranges
For ultor voltage of

Grid-No.3 Voltage 
for Focus

Maximum Grid-No.1 Volt­
age for Visual Extinc­
tion of Undeflected 
Focused Spot . . . . ,

Deflection Factors:
DJt & DJ2......................
DJ3 & DJ4.................. ...

Maximum Circuit Values:

1500

400 to 600

-42

47 to 62
38 to 51

3000

800

93
75

volts

to 1200

-84

to 123 
to 102

vol ts

vol ts

vol ts de/in, 
vol ts de/ in,

Grid No.l-Circuit Resistance . . . 
Resistance in Any Deflecting—

Electrode Ci rcuit0

1.5 max. megohms

5.0 max. megohms

In the 7VP1, grid no.u which has the ultor function, grid no.2, and col­
lector are connected together within the tube and are conveniently re­
ferred 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, to which is 
applied the highest de voltage for accelerating the electrons in the 
beam prior to its deflection.
At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the ultor input power to 6 watts.

see next page

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

TENTATIVE DATA 1NOV. 1, 1952 TUBE DEPARTMENT



7VPI
OSCILLOGRAPH TUBE

# Brilliance and definition decrease with decreasing ultor voltage. A 
value as low as 1000 volts is recommended only for low-velocity deflec­
tion and low ambient-light levels.
with ulior voltage of 1500 volts, the center of the undeflected focused 
spot will fall within a circle having a 10-mm radius concentric with 
the center of the tube face.

° it is recommended that the deflecting-electrode-circuit resistances be 
approximately equal.

The 7VP1 can be used as a direct replacement 
for the 7JP1 in all equipment where the high-voltage 

supply does not provide more than 4000 volts.

92CM-6667RI

<L OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIREC­
TION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
BOTTOM OF THE BASE.

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 2
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7WP4

I
PROJECTION KINESCOPE

METAL-BACKED FLUORESCENT SCREEN 
FORCED-AIR COOLED

DATA
General:
Heater, for Uni potential Cathode:

Voltage................................... 6.6 ±5% .... ac or de volts
Current................................... 0.62 ........................................ amp

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes......................12 ^zf
Cathode to All Other Electrodes......................... 6 mJ

Phosphor (For Curves, see front
of this Section) . . P4—Si 1icate-Sulfide Type

Fluorescence and Phosphorescence ........................................ White
Persistence of Phosphorescence ............................................. Medium

Focusing Method ........................................................................... Electrostatic 
Deflection Method ................................................................................ Magnetic
Deflection Angle (Approx.) ................................................................. 35° 
Overall Length...........................................................................19-7/16"±5/8”
Greatest Diameter of Bulb (Excluding Side Cap). . . 7” ±3/16" 
Maximum Radius of Tube (Including Side Cap) .... 4-11/32" 
Quality Rectangle of Faceplate

(See Outline Drawing) ...................................................... 5"x3-3/4" 
Refractive Index for Faceplate Glass ................................... 1.469 
Cap ................................................................. ... Medium (JETEC No.Cl-5) 
Mounting Position ......................................................................................... Any 
Base.................... Plastic-Filled, Small-Shell Di heptal 14-Pin

Pin 1 - Heater 
Pin 2 - Cathode
Pin 3-Grid No.l 
Pin 4 - Grid No.2 
Pin 5 - No Conn. 
Pin 6 - No Conn. 
Pin 7 - No Conn. 
Pin 8- No Conn. 
Pin 9 -Grid No.3

BOTTOM VIEW
(JETEC No.814-45)

Pin 10 - No Conn.
Pin 11- No Conn.
Pin 12 - No Conn.
Pin 13 - I nt. Conn.- 

Do Not Use
Pin 14 - Heater

Cap - Ultor 
(Grid No.4, 
Col 1ector)

NOTE: Socket Contacts for 
12, and 13 should 

insulation is

pins No.5, 6, 7, 8, 10, II, 
be removed so that maximum 
provided for pin No.9.

Air Flow to Face............................................................ 40 cfm

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. The blower should have adequate capacity 
to provide for a total system pressure drop including that of the 
air f iIter.

Face Temperature............................................................100 max. °C

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

JULY 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 1



7WP4 
PROJECTION KINESCOPE

CATHOOE-ORIVE* SERVICE
Unless otherwise specified, voltage values are Positive 

with respect to grid No.l
Maximum Ratings, Absolute Values:
ULTOR*-to-GRID-No.l VOLTAGE0 ........................... 80000 max. volts
GRID-No.3~to-GRID-No.l VOLTAGE ....................... 20000 max. voltsa
GRID-No.2-to-GRID-No.l VOLTAGE ....................... 850 max. volts’
GRID-No.2-to-CATH0DE VOLTAGE........................... 600 max. volts
CATHODE-to-GRID-No.l VOLTAGE:

Positive bias value........................................ 250 max. volts
Negative bias value........................................ 0 max. volts
Peak negative value........................................ 2 max. volts

AVERAGE ULTOR CURRENT........................................ 2 max. ma
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
Typical Operation:
Ultor-to-Grid-No.1 Voltage# .................. 75000 volts
Grid-No.3-to-Grid-No.l Voltage .... 16000 - 18000 volts
Grid-No.2-to-Grid-No.l Voltage

for Pattern Cutoff . . 400 - 600 volts
Cathode-to-Grid-No.l Voltage ......... 125 volts
Cathode-to-Grid-No.l Video Voltage:

Peak positive value (Black level). . 0 volts
Peak negative value (White level). . 125 volts

Max. Grid-No.3 Current............................... 15 uamp
Max. Grid-No.2 Current Range..................  -15 to+15

GRID-DRIVE** SERVICE
Unless otherwise specified, voltage values are positive 

with respect to cathode

Maximum Ratings, Absolute Values.:
ULTOR* VOLTAGE0 ...................................................... 80000 max. volts
• in the 7WP4, grid No.4 which has the ultor function and collector are 

connected together within the tube and 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, to which is applied the 
highest de voltage for accelerating the electrons in the beam prior to 
its deflect ion.

* Cathode drive is the operating condition in which the video signal 
varies the cathode potential.

* * Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential.

0 The product of ultor-to-grid-No.1 voltage, or ultor voltage, and aver­
age ultor current should be limited to 160 watts.

# See next page.
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7WP4
PROJECTION KINESCOPE

GRID-No.3 VOLTAGE ...................................................... 20000 max. volts
GRID-No.2 VOLTAGE...................................................... 600 max. volts
GRID-No.1 VOLTAGE:

Negative bias value............................................. 250 max. volts
Positive bias value............................................. 0 max. volts
Peak positive value............................................. 2 max. volts

AVERAGE ULTOR CURRENT............................................. 2 max. ma
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

Typical Operation:

Ultor Voltage#.................................................. 75000 volts
Grid-No.3 Voltage ............................................. 16000 - 18000 volts
Grid-No.2 Voltage for Pattern Cutoff . 400 - 600 volts
Grid-No.1 Voltage ............................................. -155 volts
Grid-No.1 Video Voltage:

Peak negative value (Black level) . . 0 volts
Peak positive value (White level) . . 155 volts

Max. Grid-No.3 Current.................................. 15 uamp
Max. Grid-No.2 Current Range................ -15to+15 uamp

Maximum Circuit Values:

Grid-No.1—Circuit Resistance .................. 1.5 max. megohms

I Brilliance and definition decrease with decreasing ultor-to—grid-No.1 
voltage or ultor voltage, in general, the ultor-to-grId-No.1 voltage 
or the ultor voltage should not be less than 70000 volts.

OPERATING NOTES

) X-ray radiation is produced at the face of the 7WP4 when 
it is operated at its normal ultor voltage. For x-ray 
shielding cons I derations,'see sheet X-RAY PRECAUTIONS FOR 
CATHODE-RAY TUBES at front of this Section.

The air-cooling system required to cool the face of the 
7WP4- consists of a blower and an air duct, having an out­
let diameter of about 2 inches, directed perpendicularly

I onto the face of the tube. An air flow of 40 cubic feet 
per minute at the tube face is required to provide ade­
quate cooling. 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 foreign matter. The air-cooling system should 
be electrically interconnected with the ultor power supply 
to prevent operation of the tube without cooling.

JULY 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 2
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OPERATING MOTES (Cont’d)
Darkening of face occurs during normal operation of the 
7WP4 with resulting decrease in the light transmitted by 

the face. The rate of darkening Increases rapidly with 
Increase in ultor voltage, is proportional to the beam 

current, and Is inversely proportional to the scanned 
area. The darkening develops rapidly during initial 

operation; thereafter, a gradual increase in the amount 
of darkening will be observed during the I Ife of the tube. 

The darkening, however, can be decreased periodically 

throughout the life of the tube by bleaching the face as 

prescribed in the bulletin.

9 !/

3/* 'ie

'•w

20.3
I.R. 

(NOTE 2)

45° ± IO’

QUALITY 
RECTANGLE 

(NOTE I)

.225 n MAX.

ULTOR 
MEDIUM CAP 

JETEC NO CI-5
Cnote 3)

EXTERNAL 
INSULATING 

COATING

REFERENCE , 2 ^’6 s
LINE ' «(NOTE 7) 

(NOTE 4) 54

EXTERNAL 
CONDUCTIVE 

COATING 
(NOTE 5 )

SMALL-SHELL 
y DIHEPTAL 
' 14-PIN BASE 
JETEC N2BI4-45 

(NOTE 6)
92CM-773I
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7WP4

PROJECTION KINESCOPE

NOTE l: WHEN VIEWED FROM THE FACE OF THE TUBE, THE MINOR 

AXIS OF THE 5" x 3-3/4" QUALITY RECTANGLE IS LOCATED 
45° ± 10° IN A COUNTER-CLOCKWISE DIRECTION FROM A PLANE 

THROUGH THE ULTOR TERMINAL AND THE TUBE AXIS.

NOTE 2*. INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY 
RECTANGLE MAY VARY ± 0.006" FROM THE SPHERICAL SURFACE 

HAVING A 20.3" RADIUS.

NOTE 3: THE PLANE THROUGH BASE PIN No.9 AND THE TUBE 
AXIS MAY VARY FROM THE PLANE THROUGH THE ULTOR TERMINAL 

AND THE TUBE AXIS BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF 10°. THE ULTOR TERMINAL IS ON 

SAME SIDE AS PIN No.9.
NOTE 4*. REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 2.100" ± 0.001" I.D. AND 3" LONG WILL REST ON 

BULB CONE.

NOTE 5: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 6: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED 

TO MOVE FREELY. SOCKET CONTACTS FOR PINS 6, 7, 8, 10, 
II, 12, AND 13 SHOULD BE REMOVED IN ORDER TO PROVIDE 

MAXIMUM INSULATION FOR PIN No.9.

NOTE 7: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS 
SPACE.

JULY 1, 1952 CE-7731TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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7WP4

AVERAGE DRIVE CHARACTERISTICS
CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE

; E^=6l6 VOLTS
• ULTOR-TO-GRID-N®I VOLTS = 

75000
• GRID-N®3-TO-GRID-N2I VOLTS 

ADJUSTED TO GIVE FOCUS
: GRID-N»2-TO-GRID-N®I VOLTS 
2 ADJUSTED TO PATTERN CUTOFF
: CATHODE BIASED POSITIVE 

WITH RESPECT TO GRID
: N® I (VOLTS) = 125
: RASTER SIZE: 5*X 33/^

g 25000

15000

e
100005

5000

O 
(X tn

(/) 
tn 
y 20000

35000

40 60 80 100 120 140
VIDEO SIGNAL VOLTS FROM CUTOFF

“30000

160

Ef= 6.6 VOLTS
ULTOR VOLTS =75000
GRID-N2 3 VOLTS ADJUSTED 

TO GIVE FOCUS
GRID-N® 2 VOLTS ADJUSTED 

TO PATTERN CUTOFF
GRID-N«I BIAS VOLTS = “155
RASTER SIZE: 5^x3^

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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8DP4 
KINESCOPE

SMALL, COMPACT, RECTANGULAR GLASS TYPE
MAGNETIC DEFLECTIONLOW-VOLTAGE FOCUS

DATA
General :
Heater, for Unipotent iai Cathode:

Voltage.........................................6.3....................................ac or de volts
Current.................................  0.6 + 10%............................................ amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes .... 6 ppf
Cathode to all other electrodes.................... 5 ppf
External conductive coating to ultor. . . J 350 max. ppf

1250 min. ppf
Faceplate, Spherical....................................................Filterqlass

Light transmission (Approx.).....................................................................80%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Tyne

Fluorescence....................................................................................................... White
Phosphorescence .......................................................................................... White

Persistence...................................................................................................Short
Focusing Method ........................................................................... Electrostatic
Deflection Method......................................................................................Magnetic
Deflection Angles (Approx.): 

Diagonal..................................................................... 90°
Horizontal................................................................................................................. 85°
Vertical.......................................................................................................................68°

Ion-Trap Gun......................... Requires External Single-Field Maqnet
Tube Dimensions:

Overall length................................................................. 10-7/16" + 5/16"
Greatest width.................................................. 7-7/8" + 1/16" - 1/32"
Greatest height ............................................. 6-1/16" + 1/16" - 1/32"
Diagonal.....................................................................8-7/16" + 1/16" - 1/32"
Neck length................................................................................. 6-1/2'' ± 3/16"

Screen Dimensions (Minimum): 
Greatest width.........................................................................................7-3/16"
Greatest height ..................................................................................... 5-3/8"
Diagonal. . '...................................................................................... 7-13/16"
Projected area.................................................................................35. 5 sq. in.

Weight (Approx.).............................................................................................. 3 lbs
Mounting Position ............................................................................................... Any
Cap...............................................Recessed Small Cavity (JETEC No.Jl-21)
Bulb........................................................................................................................... J67-1/2
Base............................... Dwarf-Shell Duodecal 6-Pin (JETEC No. 86-158)

Basing Designation for BOTTOM VIEW...................................................12AB

Pin 1-Heater Cap ~ Ultor
Pin 2-Grid No.l (Grid No.3»
Pin 3_Grid No.4 | ^ZZzlAvy0 Grid No.5,

Pin 10-Grid No. 2 (3a Collector)
Pin 11-Cathode rSCC “ External

Pin 12-Heater (5’^) Conductive
Coat i ng

TENTATIVE DATA 110-56 TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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GRID-DRIVE* SERVICE
Unless otherwise specified, voltage values are positive 

with respect to cathode

Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE..................................................................... 8000 max. volts
GRID-No.4 VOLTAGE:

Positive value........................................................... 500 max. volts'
Negative value........................................................... 500 max. volts

GRID-No. 2 VOLTAGE........................................................... 300 max. volts
GRID-No.1 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

Equipment Design Ranges:
With any ultor voltage between 4000* and 8000 volts

and grid-No. 2 voltage (Ec2k) between 85 and 300 volts
Grid-No.4 Voltage Required for Focus:

Changes directly with Ec5k at the rate of approximately 30 
volts for each 1000-volt change in Ec^k.

Changes inversely with Ec2k at the rate.of approximately 25 
volts for each 100-volt change in Ec2k.

Changes inversely with ultor current at the rate of ap­
proximately 22.5 volts for each 50-/zamp change in 
ultor current.

For typical values, see Examples of Use of Design Ranges.
Grid-No.1 Voltage (Ecik) for

V i sual Ext i net ion of
Focused Raster...................................................See Cutoff Design Chart

for Grid-Drive Service
Grid-No.1 Video Drive from

Raster Cutoff
(Bl ack Level):
White-level value

(Peak positive)....................Same value as determined for Ecik
except video drive is positive voltage

Grid-No.4 Current......................... -25 to +25 /zamp
Grid-No.2 Current......................... -15 to +15 /zamp
Ion-Trap Magnet Current _________

(Average)**................................JEC5k/8000 x 32 ma
Minimum Field Strength of ’

PM Ion-Trap Magnet§. . . . ft— /8000 x 36 gausses
Field Strength of Adjust- y c5

able Centering Magnet. . . 0 to 5 gausses

\#»**»§: See next page.

10-56 TENTATIVE DATA 1
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Examples of Use of Design Ranges

With ultor voltage of 
and grid-No. 2 voltage of

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 ¿¿amp . .

Grid-No.1 Voltage for 
V isuai Ext inet ion of 
Focused Raster...............

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black Level): 

Wh ite-1evel value
(Peak positive) . . .

Minimum Field Strength of 
PM Ion-Trap Magnet. . .

13

. +15

6000
150

8000
200

vo I ts 
volts

to +315 +60 to +360 vol ts

1 to -35 -17 to -46 volts

1 to 35 17 to 46 vol ts

31 36 <gausses

Maximum Circuit Values:

Grid-No.1-Circuit Resistance. . 1.5 max. megohms

CATHODE-DRIVE" SERVICE

Unless otherwise specified, voltage values are positive 
with respect to grid No.l

Maximum Ratings, Design-Center Values:
ULTOR-TO-GRID-No.1 VOLTAGE...................................
GRION0.4-T0-GRION0.I VOLTAGE:

Pos i t ive value............................................................
Negat ive value............................................................

GRID-No.2-TO-GRID-No. 1 VOLTAGE.........................
CATHODE-TO-GRID-No. 1 VOLTAGE:

Pos i t ive peak value.............................................
Posi five bias value.............................................
Negat ive bias value.............................................
Negative oeak value .............................................

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode.
Heater positivewith respect to cathode.

the

8000 max. volts

500 max. vol ts
500 max. vol ts
400 max. vol ts

130 max. vol ts
100 max. volts

0 max. vol ts
2 max. vol ts

180 max. volts
180 max. vol ts

> v ideo s ignal varíesGrid drive is the operating condition in which
the grid-No.1 potential with- respect to cathode.

* Brilliance and definition decreasewith decreasing ultor voltage or 
u1tor-to-grid-No. 1 voltage. In general, the ultor voltage or ultor- 
to-grid-No.l voltage should not be less than 4000 volts.

" Cathode d r ive is the ope rat i ng cond i t i on in which the video signal varies 
the cathode potential with respect to grid No. 1 and the other electrodes.

,§: See next page.
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Equipment Design Ranges:
With any ultor-to-grid-No. 1 voltage (Ec^g^ between 

4000^ and 8000 volts 
and grid-No. 2-to-grid-No. 1 voltage (Ec^gj^) between

100 and 400 volts
Grid-No.4-to-Grid-No.1

Voltage Required for Focus:
Changes directly with Ec □ at the rate of approximately 

30 volts for each 1000-von change in Ec g .
Changes inversely with Ec2gi the rateW approximately 

25 volts for each 100-voTt change in Ec g
Changes inversely with ultor current at the rate of approx­

imately 22.5 volts for each 50-/zamp change in ultor
current.

For typical values, 
Cathode-to-Grid-No. 1

Voltage (Ekg ) for
Vi suai Ext inet ion of
Focused Raster . . .

see Examples of Use of Design Ranges.

.See Cutoff Design Chart 
for Cathode-Drive Service

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black Level): 
White-level value 
(Peak negative)...................Same

Grid-No.4 Current..............................
Grid-No.2 Current..............................
Ion-Trap Magnet Current 

(Average)**...................................
Minimum Field Strength of 

PM Ion-Trap Magnet§...............
Field Strength of Adjust­

able Centering Magnet. . . .

Examples of Use of Design Ranges:
With ultor-to-grid-No. 1 

voltage of
and grid-No. 2-to-grid-No. 1 

voltage of

value as determined for Ekg
-25 to +25 pamp
-15 t-o +15 /zamp

VEC5gi/8000 x 32 ma

/\/Ec5g /8000 x 36 gausses

0 to 5 gausses

6000 8000 volts

150 200 volts

Gri d-No.4-to-Gr id-No.1
Voltage for Focus 
with UI tor Current 
of 100 /zamp....................................... +15 to +315 +60 to +360 volts

** For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l and grid No.2 and rotated to give maximum brightness.
Brilliance and definition decrease with decreasing ultor voltage 
or ultor-to-grid-No.1 voltage. In general, the ultor voltage or ultor- 
to-grid-No.1 voltage should not be less than 4000 volts.

§: See next page.
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Cathode-to-Gri d-No.1 
Voltage for V i sual 
Extinction of Fo­
cused Raster. . . , 14 to 30 17 to 39 vol ts

Cathode-to-Gri d-No.1
Video Drive from
Raster Cutoff
(Bl ack Level) :
White-level value

(Peak negative).................... 14 to 30 17 to 39 volts
Minimum Field Strength

of PM Ion-Trap Magnet ... 31 36 gausses

Maximum Circuit Values:
Grid-No. 1—Ci rcui t Resistance.............................. 1.5 max. megohms

§ For specimen PM ion-trap magnet, such as Heppner Model No.E.437 or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range 
for the strength of the PM ion-trap magnet should be added to the 
minimum value. The maximum strength of this magnet should not exceed 
the specified minimum value by more than 6 gausses. This procedure 
will insure use of a PM ion-trap magnet allowing adequate adjustment 
to permi t satisfactory performance without 1oss of highlight brightness.

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY

10-56
TUBE DIVISION
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DETAIL A

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ULTORTERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE 
TUBE AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS 
VACANT PIN POSITION No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. 116 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC1 OF THE 
GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR TH IS BASE SHOULD NOT BERIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXI BLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A 
CIRCLE CONCENTRIC WITH BULB AXIS AT THE REFERENCE LINE AND 
HAVING A DIAMETER OF 1-5/8 INCHES.

NOTE EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 5: THE MAXIMUM RADIAL DISPLACEMENT OF THE FACE PANEL 
JUST ABOVE THE MOLD MATCH IS 0.040" WHEN THE TUBE IS ROTATED 
ABOUT THE AXIS OF THE NECK AND SUPPORTED AT THE REFERENCE 
LINE.

NOTE 6: BULGE AT SPLICE-LINE SEAL WlLL NOT PROTRUDE BEYOND 
THE MAXIMUM ENVELOPE SURFACE AT THE MOLD-MATCH LINE.

10-56 CE-8876C
TUBE DIVISION

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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/ AVERAGE DRIVE CHARACTERISTICS

CATHODE-DRIVE SERVICE
Ef = 6.3 VOLTS
ULTOR-TO-GRID-No.l VOLTS =6000
CATHODE BIASED POSITIVE WITH RESPECT 

TO GRID No.l TO GIVE FOCUSED 
RASTER CUTOFF

92CS-8887T

CE-9115T
-8887T

10-56
TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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9AP4/I804-P4 
KINESCOPE

Heater
Vol tage 
Current

Focus
Deflect i on 
Phosphor 
Fl uorescence 
Persi stence

Coated Un¡potential Cathode
2.5 a-c or d-c volts
2.1 amp.

El ectrostat ic 
Magnet i c 

No.4 
Wh i te 

Med i urn
Direct Interelectrode Capacitance:

Grid No.l to All Other Electrodes
Overal1 Length
Diameter
Bui b
Cap
Base

9 ppf 
21" ± 3/8" 
9" ± 1/8" 

J-72 
Medium Metal 
Med i urn 6—P in

Fixed Pattern
Moving Pattern

Grid Circuit Resistance
Typical Operation:

Cathode
Anode No.2 Vol tage 
Anode No.1 Vol tage ° 
Grid No.2 Vol taae

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS

Maximum Ratings Are Based on a Line-Voltage Design Center of 117 Volts
H igh-Vol tage El ectrode (Anode No. 2) Vol t. 7000 max. volts
Focusing Electrode (Anode No.l) Volt. 2000 max. volts
Accelerating El ect rode (Gri d No. 2) Volt. 250 max. volts
Control Electrode (Grid No.l) Volt. Never positive
Fluorescent Screen Input Power/sq cm ;

2.5 max. mw
5.0 max. mw
1.5 max. megohms

^Should be connected to one side 
Lor to mid-tap of heater winding 

6000 7000 volts
1225 1425 approx, vol ts

~ 250 250 bolts’
Grid No.l Voltage0 Adj usted to g i ve suitable I urn i nous spot 
Grid No.l Signal-Swing Volt.A 25 25 approx, vol ts

NOTE: Brilliance and definition decrease with decreasing 
anode voltages. In general the anode No.2 voltage should 
not be less than 5000 volts.

0 Supply should be adjustable to ± 204 of the value shown.
0 Approximately 354 of Grid No.2 voltage is required for current cut­

off when, in some applications, it is necessary to use the maximum 
permissible grid-circuit resistance.

A Peak-to-peak value for good brilliance with good resolution. For 
greater brilliance, up to twice this value should be available.

y H

The Characteristic Curves for the 9APU are the same as those for the 12APU.

Indicates a change.

Jan. 30, 1942 DATA
RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY. INC.
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MAGNETIC DEFLECTIONMAGNETIC FOCUS

DATA
General:
Heater, for Un¡potent¡al Cathode:

Voltage.................................... 6.3 .......................ac or de volts
Current.................................... 0.6 ............................................. amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes. . . . 6.5 . . . p^f
Cathode to All Other Electrodes.................. 5.0 . . . upf
External Conductive-Coating to Anode No.2v^9 

’ ( 500 min. puf
Phosphor (For Curves, see front of this Section) .... No.4

Fluorescence and Phosphorescence .... *.........................White
Persistence of Phosphorescence ............................................. Medium

Focusing Method....................................................................................Magnetic
Deflection Method................................................................................Magnetic
Deflection Angle (Approx.) ............................................................... 50°
Ion Trap................................................................................................. Magnetic
External Coating ........................................................................ Conductive
Overall Length ................................................................... 17-5/8” ± 3/8”
Greatest Diameter of Bulb.............................................10-1/2" ± 1/8"
Minimum Useful Screen Diameter ...................................................... 9"
Raster Size (Approx.).........................................................................6" x 8"
Mounting Position..................................................................................... Any
Cap..................................................................................Recessed Small Cavity
Base..................................................................Small-Shell Duodecal 7-Pin

BOTTOM VIEW

Pin 1- Heater
Pin 2- Gr id No.l
Pin 6-No Connection
Pin 7-No Connection

Pin 10-Grid No.2
Pin 11 - Cathode
Pin 12- Heater
Cap - Anode,

Grid No.3

Maximum Ratings, Design-Center Values:

ANODE VOLTAGE"............................................................... 10000 max. volts
GRID-No. 2 VOLTAGE.......................................................... 410 max. volts
GRID-No.l (CONTROL ELECTRODE) VOLTAGE:

Negative bias value............................................... 125 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

TT

See next page.
•♦—Indicates a change.

DATAMAR. 15, 1948 tube department
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Typical Operation:
Anode Voltage*................................................. 9000 . . volts
Grid-No.2 Voltage............................................. 250 . . volts
Grid-No. 1 Voltage0........................................ -27 to -63 volts

Maximum Circuit Values:
Grid-No. 1-Ci rcuit 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 
regulat ion 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 capac­
itor should be as follows:
Grid-No.1-Circuit Resistance ........................... 150 min. ohms
Grid-No.2—Circuit Resistance ........................... 470 min. ohms
Anode-Circuit Resistance ... ...................... 11000 min. ohms
The resistors used should be capable of withstanding the volt­
ages involved.

Components:
Ion-Trap Magnet* ...................................................... RCA Type No.203Dl
Deflection Yoke* ..................................................... RCA Type No.201Dl
Focusing Coil**............................................................... RCA Type No.202Dl

" The anode and grid No.3 which are connected together within tube are 
, referred to herein as anode.
* Brilliance and definition decrease with decreasing anode voltage. In 

general, the anode voltage should not be less than 8000 volts.
0 Visual extinction of undeflected focused spot.
* The de current regui red by th is magnet isapprox. 109 ma. for the typical 

operating conditions shown.
* The horizontal deflecting-coi1 current required by this yoke to produce 

8* picture width is approx. 470 ma. peak-to-peak under the typical 
operating conditions shown. The current varies directly as the square 
root of the anode voltage.
The de current required by this coil isapprox. 115 ma. for the typical 
operating conditions shown and using combined grid-No.1 bias voltage 
and video-signal voltage adjusted to produce a highlight brightness of 
20 foot-lamberts on a 6* x 8* picture area. Distance from reference 
1 i ne (see Outl i ne Drawi ng) to center 1 i ne of air gap i s approx. 3-1/4 •.

-►Indicates a change.

MAR. 15, 1948 DATATUBE DEPARTMENT
•ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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MIN.—

25

SCREEN 
RADIUS

10 k/ ±
I '/g" FOR 

TUBE SUPPORT

9 '16

I "(NOTE 9)^

I " 3 >4

(NOTE 4)

(NOTE 5)

CENTER OF 
DEFLECTION

EXTERNAL 
CONDUCTIVE

COAT I NG 
(NOTE 8)

%" MAX

4£

DIA.

17 '/8 

a z/

2 2a 
■ ■ .650

'2
i H-'/4

17 %"

ANODE 
RECESSED SMALL 

CAVITY CAP 
(NOTE 1) 

.950" MAX.

V 
he'

SEAL DIA
10 %"max

\ 42 R.
20 R

Preference 
line 

(NOTE 2)
4 '^MIN. 
(NOTE 6)

SEE NOTE 7

HjJL

SMALL-SHELL 
DUODECAL 

7-PIN BASE 
(NOTE 3)

n 
&

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE TERMINAL BY AN ANGULAR TOLERANCE 
(MEASURED ABOUT THE TUBE AXIS) OF 10°. ANODE TERMINAL 
IS ON SAME SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE I.500" + .003" - .000" I.D. AND 2" LONG 
WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR TH IS BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DI­
AMETER OF I-7/8". .

NOTE 4: APPROX. DISTANCE TO CENTER OF FOCUSING-COIL AIR 
GAP.

NOTE 5: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH 
PIN No.6 AND TUBE AXIS PASSES THROUGH LINE JOINING 
CENTERS OF POLE PIECES. DIRECTION OF PRINCIPAL FIELD 
OF ION-TRAP MAGNET SHOULD BE SUCH THAT NORTH POLE IS 
ADJACENT TO PIN No.6 AND SOUTH POLE TO PIN NO. 12.

OCTOBER 15, 1947 TUBE DEPARTMENT CE-6663R2A
»ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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(continued from preceding page)

NOTE 6: LOCATION OF DEFLECTING YOKE AND FOCUSING-COIL AIR 
GAP MUST BE WITHIN THIS SPACE.

NOTE 7: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET.
NOTE 8: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.
NOTE 9: FOR TUBE SUPPORT WHICH MUST NOT COVER SPECIFIED 

AREA AROUND ANODE CAP.

92CM-6663R2

OCTOBER 15, 1947 TUBE DEPARTMENT CE-6663R2B
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY



MAGNETIC FOCUS

I0BP4-A 
KINESCOPE

MAGNETIC DEFLECTION

DATA
General:
Heater, for Uni potential Cathode:

Voltage....................................... 6.3 .........................ac or de volts
Current....................................... 0.6 ................................................. amp

Direct I nterel ect rode Capac i tances (Approx.):
Grid No.l to All Other Electrodes. ... 6 ... ppf
Cathode to All Other Electrodes....................  5 ... ppf
r- . „ . f 2000 max. ppf
External Conductive Coating to Anode . । $qq /t//f

Face Plate (Transmission of about 65%) . . RCA "Filterglass" 
Phosphor (For Curves, see front of this Section) No.4-Sul fide Type

Fluorescence and Phosphorescence ............................................ White
Persistence of Phosphorescence ............................................ Medium

Focusing Method .............................................................................. Magnetic
Deflection Method............................................................................... Magnetic
Deflection Angle (Approx.) ..................................................................... 52°
Ion-Trap Gun .................... Requires External Double-Field Magnet
Overal1 Length ..................................................................... 17-5/8" ± 3/8"
Greatest Diameter of Bulb............................................ 10-1/2" ± 1/8"
Screen Diameter........................................................................................ 9-3/8"
Mounting Position.......................................................................................... Any
Cap......................................................................................... Recessed Small Cavity
Base ..................................................................... Small-She11 Duodecal 5-Pin

Basing Designation for BOTTOM VIEW................................................12Dj_

Pin 1-Heater X* \ Pin 11-Cathode

Pin 2-Grid No.l Pin 12-Heater
Pin 10-Grid No.2 x/t/TV/® Cap -Anode,

Grid No.3

Maximum Ratings, Design-Center Values:
AN0DEoV0LTAGE° ................................................................ 12000 max. volts
GRID-No.2 VOLTAGE........................................................... 410 max. volts
GRID-No.1 VOLTAGE:

Negative bias value................................................ 125 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

0 Anode and grid No.3, which are connected together within tube, are re­
ferred to herein as anode.□
The product of anode voltage and average anode current should be 1imited 
to 6 watts.

MAY 1, 1950 DATATUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Typical Operation:
Anode Voltage* ............................. . 9000 11000 vol ts
Grid-No.2 Voltage........................ 250 250 vol ts
Grid-No.1 Voltage for Visual 

Extinction of Undeflected
Focused Spot ......................... -27 to -63 -27 to -63 vol ts

Focusing-Coil Current 
(DC, Approx.)^ . 115 125 ma

1 on-Trap-Magnet Current 
(DC, Approx.)# . 155 180 ma

Maximum Circuit Values:
Grid-No. 1-Ci rcuit Resistance ............................. 1.5 max. megohms

Minimum Circuit Values:
The power supply should be of the limited-energy type with 
inherent regulation to limit the cont i nuous short-c i rcu 11 cur­
rent to 5 ma. If the supply permits the instantaneous short- 
circuit current to exceed 1 ampere, or is capable of storing 
more than 250 microcoulombs, the effective resistance in cir­
cuit between indicated electrode and the output capacitor 
should be as follows:
Grid-No.1-Circuit Resistance ............................. 150 min. ohms
Grid-No.2-C 1 rcuit Resistance............................. 470 min. ohms
Anode-Circuit Resistance ....................................... 15000 min. ohms
The resistors used should be capable of withstanding the ap- 
plied voltage.

Components:
Horizontal-Deflection-Output & High-Voltage Transformer:

For use with pulse-operated high-voltage supply
giving 10000-12000 volts ............................................ RCA-217T1

Horizontal Linearity Control ............................................ RCA-207R1
Width Control................................................................................... RCA-206R1
Vertical-Deflection Output Transformer .................... RCA-204T9
Deflecting Yoke.............................................................................. RCA-205D1
Ion-Trap Magnet (Permanent-Magnet Type).................... PCA-203D3
Focusing Coil00.............................................................................. RCA-202D1

Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 8000 volts.'

t For JETEC Focusing Coil No.106, or equivalent, positioned with center 
1 ine of air gap approximately 3-1/4 inches from Reference Line (See 
Outline Drawing). The indicated currents are for the condition with 
the combined grid-No.1 bias voltage and video-signal voltage adjusted 
to produce a highlight brightness of 25 foot-lamberts for 9000volts, 
or 30 foot-lamberts for 11000 volts, on an 8" x6" picture area.

# For JETEC Ion-Trap Magnet No. 108, or equivalent, 1 ocated wi th main oole 
pieces longitudinally opoosite internal pole pieces, and rotated to 
give maximum brightness.

00 Renewal Sales item only.

DATAMAY 1, 1950 TUBE DEPARTMENT
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY
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I0BP4-A 
KINESCOPE

'°^'V

9 >16
± ^16 EXTERNAL 

CONDUCTIVE 
COATING 
(NOTE 7)

2 >8 SEAL DIA.

3/a MAX.

T, 
.650

SEE NOTE 6
1____

4 7a MIN. 
(NOTE 5)

I "(NOTE 8) 
Preference 

line 
(NOTE 2)

I FOR 
TUBE SUPPORT

SCREEN DIA. 9 3^*___ 
MIN. VALUE 9^'

K-'w-

2*R

SMALL-SHELL 
' DUODECAL 

5-PIN BASE 
(NOTE 3)

4%'

1

4^ ±>4 
DIA.

2'^^

5 34TmIN. 
(NOTE 4)

ANODE 
RECESSED SMALL 

CAVITY CAP 
(NOTE 1)

.950* MAX.

17 %

* V

T

92CM-6663R3

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AX I S AND ANODE TERM I NAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF 10°. ANODE TERMINAL IS ON 
SAME SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE I.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 
MORE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 
FALL WITHIN CIRCLE CONCENTRIC WITH BULB AX IS AND HAV I NG 
DIAMETER OF I-7/8".

NOTE 4! DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH 
VACANT PIN POSITION No.6 AND TUBE AXIS PASSES THROUGH 
LINE JOINING CENTERS OF POLE PIECES. DIRECTION OF 
PRINCIPAL FIELD OF ION-TRAP MAGNET SHOULD BE SUCH THAT 
NORTH POLE l'S ADJACENT TO VACANT PIN POSITION No. 6 AND 
SOUTH POLE TO PIN No. I2.

NOTE 5: LOCATION OF DEFLECT I NG YOKE AND FOCUSING-COIL MUST 
BE WITHIN THIS SPACE.

MAY 1, 1950 CE-6663R3ATUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I0BP4-A 
KINESCOPE

NOTE 6: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET.

NOTE 7: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 8: FOR TUBE SUPPORT WHICH MUST NOT COVER SPECIFIED 
CLEAR AREA AROUND ANODE CAP.

MAY 1, 1950 CE-6663R3B
TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I0BP4-A 
KINESCOPE

CURVES

The following Grid-Drive Character!stibs Curves are for the 
condition with grid No.l biased to give visual extinction of 
the undeflected, focused spot. Inviewing television pictures, 
it will be found that the actual cutoff voltage corresponding 
to black in the picture i s approximately 5 volts less negative 
than shown on the curves; similarly, the grid-No.1 drive to 
obtain a given anode current or light output is also about 5 
volts less.

AVERAGE GRID-DRIVE CHARACTERISTICS

PEAK GRID-Na| DRIVE FROM CUTOFF-VOLTS

92CM-7448

CE-7448MAY 1, 1950 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY



I0BP4-A
AVERAGE GRID-DRIVE CHARACTERISTICS

0 IO 20 30 40 50 60 70
PEAK GRID-N«! DRIVE FROM CUTOFF-VOLTS

FEB. 15,1950 92CM-7447TUBE DEPARTMENT
»ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I0BP4

AVERAGE CHARACTERISTICS

0 IO 20 30 40 50 60
PEAK GRID-N»! SIGNAL VOLTS

OCT. 9,1947 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

92CM-6675R2



© 

I0KP7 
OSCILLOGRAPH TUBE

MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General :
Heater, for Unipotential Cathode:

Voltage........................................ 6.3 ......................... ac or de volts
Current........................................ 0.6 ± 10%............................................amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to all other electrodes.................... 6 ppf
Cathode to all other electrodes......................... 5 ppf

Faceplate .............................................................................................. Filterglass
Light transmission (Approx.).................................................................... 77%

Phosphor (For Curves, see front of this Section).............................................P7
Fluorescence......................................................................................................... Blue
Phosphorescence ................................................................. Greenish-Yellow

Persistence.................................................................................................... Long
Focusing Method.......................................................................................... Magnetic
Deflection Method..................................................................................... Magnetic
Deflection Angle (Approx.)..............................................................................50°
Overal1 Length ..................................................................... 17-5/8" ± 3/8"
Greatest Diameter of Bulb.................................................10-1/2" ± 1/16"
Minimum Useful Screen Diameter.......................................................'. . 9"
Weight (Approx.)......................................................................................... 10 1 bs
Mounting Position .............................................................................................. Any
Cap..............................................Recessed Small Cavity (JETEC No.Jl-21)
Bulb..................................................................................................................................J-84
Base.............................. Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

Basing Designation for BOTTOM VIEW......................................................12D

Illi

Pin 1 - Heater

Pin 2 - Grid No. 1

Pin 10 - Grid No.2

Pin 11 - Cathode

Pin 12 - Heater
Cap - UI tor 

(Grid No.3, 
Col lector)

Maximum Ratings, Design-Center Values:
ULTOR* VOLTAGE................................................................ 10000 max. volts
GRID-No.2 VOLTAGE:

Positive value (DC or Peak AC).................. 700 max. volts
Negative value (DC or Peak AC).................. 180 max. volts

GRID-No.1 VOLTAGE:
Negative bias value............................................. 180 max. volts
Positive bias value*............................................. 0 max. volts
Positive peak value............................................. 2 max. volts

The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest de voltage for accelerating the electrons in the beam prior 
to its deflection. In the 10KP7, the ultor function is performed by 
grid No.3. Since grid No.3 and collector are connected together with­
in the 10KP7, they are collectively referred to simply as "ultor" for 
convenience in presenting data and curves.

*: See next page. -•-Indicates a change.

DATANOV. 1, 1955 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I0KP7
OSCILLOGRAPH TUBE

PEAK GRID-No.l DRIVE FROM CUTOFF ..................... 65 max. vol ts
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. vol ts
Heater positive with respect to cathode. 125 max. vol ts

Equipment Design Ranges:
For any ultor voltage (Ec~) between 7000 

and grid-No. 2 voltage (EC2) between 150
and 10000 volts 
and 700 volts

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot ........................

Grid-No.2 Current.........................
-10.8% to

-15
-25.2% 
to +15

vol ts
/¿amp

Focusing-Coil Current (DC)00 15% ma

2

Spot Position,

Examples of Use of Design Ranges
For ultor voltage of 
and grid-No. 2 voltage of 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot ........................  
Focusing-Coil Current (DC) .

7000
250

gooo 
250

volts 
volts

-27 to -63 
99 ± 15%

-27
112

to -63 
± 15%

vol ts 
ma

Maximum Circuit Values:
Grid-No.1-Circuit Resistance 1.5 max. megohms

of the ultor supplyAt or near this rating, the effective resistance _ _ .
should be adequate to limit the ultor input power to 6 watts.

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 7000 volts.

00 For specimen focusing coil similar to JETEC Focusing Coil No.106 
positioned with air gap toward faceplate and center line of air gap 
3-1/U" from Reference Line(See Dimensional Outline) and ultor current 
of 200. microamperes.

## The center of the unde flected, unfocused spot wi11 fall within a c i rcle 
having an 18-mm radius concentric with the center of the tube face.

Indicates a change.

NOV. 1, 1955 DATA
TUK D4VISON

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY
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I0KP7
OSCILLOGRAPH TUBE

7*MIN. R.

MAX

SCREEN 
RADIUS

4 MIN.—

I FOR 
TUBE SUPPORT

£ 

.650

X ’ 42 R

(NOTE 5)

17 z8
REFERENCE 

LINE 
(NOTE 2).

I

92CS-6932R2

SEAL DIA. .
IO%*MAX. |

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JETEC N« JI-21 

(NOTES I 44)

SMALL-SHELL 
/ DUODECAL 
/ 5-PIN BASE 
JETEC N* B5-57 

(NOTE 3)

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ±10°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No.3.

NOTE 2: reference line is determined by position where 
REFERENCE-LINE GAUGE (JETEC No. I 12) 1.500" + .003" - .000" 
I.D. AND 2" LONG WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR TH IS BASE should NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXI BLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN CIRCLE 
CONCENTRIC WITH BULB AXIS AND HAVING DIAMETER OF 1-7/8".

NOTE 4: FOR TUBE SUPPORT WHICH MUST BE KEPT AT LEAST 2" 
AWAY FROM ULTOR CAP.

NOTE 5! LOCATION OF DEFLECTING YOKE AND FOCUSING COIL OR 
MAGNET MUST BE WITHIN THIS SPACE.

NOV. 1, 1955 CE-6932R2TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DEC. 19, 1955 92CM-700IR2



© 

I0SP4
MONITOR KINESCOPE

METAL-BACKED SCREEN 
b ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

DATA
General :
Heater, for Unipotential Cathode:

Voltage .....................................6.3..................................ac or de volts
. Current.....................................0.6................................................... amp
■irect Interelectrode Capacitances (Approx.):

Grid No.l to All Other Electrodes........................6 ppf
Cathode to All Other Electrodes............................ 5 ppf

Faceplate, Spherical. ........................................................... Filterglass
Light Transmission (Approx.) .................................................. 66%

Phospher0, Metal-Backed ......................................... P4—Sulfide Type
Fluorescence and Phosphorescence ......................................... White

h Persistence of Phosphorescence . ............................................ Short
Focusing Method .....................................................  Electrostatic
Deflection Method .................................................................... Magnetic
Deflection Angle (Approx.) ............................................................... 50°
Overall Length .................................................................... 16-5/8" ±3/8"
Greatest Diameter of Bulb............................................. 10-1/2"±1/8"
Minimum Useful Screen Diameter .............................................. 9-1/8"
Picture Size (Within minimum-useful-screen area) . . 8"x6"
Mounting Position ...................................................................................... Any
Cap ..................................... Recessed Small Cavity (JETEC No. Jl-21)
Base ................... Small-Shell Duodecal 6-Pin (JETEC No. B6-63)

Pin 1-Heater
Pin 2-Grid No.l
Pin 6-Grid No.3
Pin 10-Grid No.2
Pin 11-Cathode

BOTTOM VIEW
Pin 12 - Heater

Cap - Ultor 
(Grid No.4 &

Col lector)

maximum Ratings, Design-Center. Values'. 
ULTOR* VOLTAGE ......................................................... 14000 max. volts
GRID-No.3 VOLTAGE...................................................... 2700 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 the 10SP4,grid No.u which has the ultor function, and collector are 
connected together wIThin the tube and 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, to which Is applied the 
highest de voltage for accelerating the electrons in the beam prior to 
its deflect ion.

JULY 1, 1952 TENTATIVE DATATUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY
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I0SP4
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 (Eu) between 10000* and 14000 volts
3 between 150 and 410 volts

11.7% to 15.9% of Eu volts

and grid-No.2 voltage (Ec

Grid-No.3 Voltage for Focus with
Ulto.r Current of 100 uamp

Grid-No.l Voltage for
Visual Extinction of 
8” x 6” Raster .........................

Max. Grid-No.3 Current** . . .
Grid-No.2 Current ...........................
Field Strength of Adjustable

Centering Magnet ..................

9% to 24% of Ec2 volti 
See Curves
-15 to +15 Azamp

0 to 8 gausses

Examples of Use of Design Ranges:
For ultor voltage of 12000 14000 volts
and grid-No.2 voltage of 200 200 volts

Grid-No.3 Voltage for 
focus with Ultor
Current of 100 +amp . 1400 to 1900 1640 to 2225 volts

Grid-No.l Voltage for
Visual Extinction of 
8" x 6" Raster .... -18 to-48 -18 to-48 volts

Maximum Circuit Values:
Grid-No.1—Circuit Resistance 1.5 max. megohms

Brilliance and definition decrease with decreasing ultor voltage, ll 
general, the ultor voltage should not be less than 10000 volts.
Grid-Mo.? Current increases as the ultor voltage is decreased.

For x-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section

JULY 1, 1952 tube mpaptmfmt TENTATIVE DATA
IWC l/CeI RHCvI I

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY



I0SP4
MONITOR KINESCOPE

SCREEN 
RADIUS 

4^ MIN.—

I 72 FOR 
TUBE SUPPORT

« >16 

* ^16

7"MIN. a

10 ‘V-

REFERENCE 
LINE 

(NOTE 2)

. DIA.

MAX. I 
ULTÒR 

ZSSED SMALL 
VITY CAP

73/7 fa 
±41

EFFECTIVE 
CENTER OF 

DEFLECTION

JETEC N* JI-21
.950"mAX. «

SMALL-SHELL 
' DUODECAL 

6-PIN BASE 
(NOTE 3)

JETEC N® B6-63

"4 MAX.

92CM-7729

NOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TER­
MINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 

AXIS) OF ±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. I 12) 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 WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND 

HAVING DIAMETER OF 1-7/8".

NOTE 4: TUBE SUPPORT MUST BE KEPT AT LEAST 2" AWAY FROM 
BULB TERMINAL.

JULY 1, 1952 TUBE DEPARTMENT CE-7729
tADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY



AVERAGE GRID-DRIVE CHARACTERISTIC
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AVERAGE GRID-DRIVE CHARACTERISTICS
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TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY
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I2DP7-A 
OSCILLOGRAPH TUBE

MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General :
Heater, for Unipotential Cathode: 

Voltage................................... 6.3 ......................... ac or de volts
Current........................................ 0.6 ± 10%.............................................. amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to all other electrodes.................... 9 ppf
Cathode to all other electrodes......................... 6 ppf

Faceplate, Spherical ......................................................... Filterglass
Light transmission (Approx.) ...................................................................... 76%

Phosphor (For Curves, see front of this Section) ........................ P7
Fluorescence .................................................................................................... Blue

Persistence.....................................................................................................Short
Phosphorescence.......................................................................Greenish-Yellow

Persistence........................................................................................................Long
Focusing Method............................................................................................. Magnetic
Deflection Method........................................................................................ Magnetic
Deflection Angle (Approx.) ...................................................................... 50°
Overall Length ........................................................................... 19-5/8" ± 1/2"
Greatest Diameter of Bulb............................................................. 12" ± 3/16"'
Minimum Useful Screen Diameter.................................................................. 10",
Weight (Approx.)...............................................................................................8 1 bs
Mounting Position........................................................................................... • . Any|
Cap. . '.......................................................................... Medium (JETEC No.Cl-5)!
Bulb.................................................................................................................................. J96:

ibe...........................Lung ivieu i uin—one i i vcidi o-rin ulill nu. uo-uj/,
or Long Medium-Shell Octal 5-Pin (JETEC NO.B5-80)1

Basing Designation for BOTTOM VIEW ...................................................5AM

Pin 1 - No Connec­
t i on

Pi n 2 - Heater
Pin 3 - Grid No.2
Pin 4 - No Connec­

t i on
Pin 5 - Grid No.l

Pi n 6 - No Connec-
t i on

Pin 7 - Cathode
Pin 8 - Heater

Cao - Ultor 
(Grid No.3, 
Col 1 ector)

Maximum Ratings, Design-Center Values:

ULTOR VOLTAGE................................................................ 10000 max. volts1
GRID-No.2 VOLTAGE:

Positive value (DC or Peak AC) .... 700 max. volts;
Negative value (DC or Peak AC) .... 180 max. volts,

GRID-No.1 VOLTAGE: i
Negative bias value. . •................................... 180 max. volt
Positive bias value*........................................ 0 max. volt
Positive peak value............................................. 2 max. volt

At or near this rating, the effective resistance of the ultor 
should be adequate to limit the ultor input power to 6 watts.

supply

*•- Indicates a change.

10-56 DATA
TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I2DP7-A 
OSCILLOGRAPH TUBE

PEAK GRID-No.1 DRIVE FROM CUTOFF .................... 65 max. volts1

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:

1OOOO volts
750 volts

Grid-No.1 Voltage for Visual
Extinction of Undeflected
Focused Spot . •..............................

Grid-No.2 Current..............................

Focusing-Coil Current (DC)00 .

Spot Position........................................

-10% to -28% of Ec9
-15 to +15 2

volts
pamp

ma

Examples of Use of Design Ranges:

For ultor voltage of 4000 7000 volts
and grid-No. 2 voltage of 250 250 volts

Grid-No.1 Voltage for Visual
Extinction of Undeflected
Focused Spot.............................. -25 to -70 -25 to -70 volts

Focusing-Coil Current (DC) . 75 to 102 99 to 135 ma

Maximum Circuit Values:

Grid-No.1-Circuit Resistance 1.5 max. megohms

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less ‘than 4000 volts.

OO For specimen focusing coil similar to JETEC Focusing Coil No.106 
positioned with air gap toward faceplate and center line of air gap 
4-1/8" from Reference Line (See Dimensional Outline) and ultor current 
of 200 microamperes.

## The center of the undeflected, unfocused spot will fall within a | 
circle having a 20-mm radius concentric with the center of the | 
tube face.

10-56 DATA
TUBE‘DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I2DP7-A

OSCILLOGRAPH TUBE

RING 
WINDOW

l34 MAX.
SCREEN 
RADIUS 
5" MIN.

3

10 >2 
±v

20 R.

3

REFERENCE 
LINE 

(NOTE 2)

ULTOR 
MEDIUM CAP 

JETEC NSCI-5 
Qnote 1)

l95/8'±'/2

1.375 
±.055

LONG MEDIUM - 
SHELL OCTAL 
8- PIN BASE 

JETEC N2B8-65 
(NOTE 3)

92CM-6375R6

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER­
MINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME SIDE OF TUBE 
AS PIN No.5.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.430" + .003" - .000" I.D. and 2" LONG WILL REST 
ON BULB CONE.

NOTE 3: t OF bulb will NOT DEVIATE MORE THAN 2° IN any 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
THE BOTTOM OF THE BASE.

NOV. 1, 1955 TUBE DIVISION CE-6375R6
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY



AVERAGE GRID-DRIVE CHARACTERISTICS
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VIDEO SIGNAL VOLTS FROM CUTOFF

APRIL 9, 1952 TUBE DIVISION
RADIO CORPORATION OP AMHICA, HAMISON, NtW JEISCV

92CM-6943RI



MAGNETIC FOCUS MAGNETIC DEFLECTION

The 12DP7-B is the same as the 12DP7-A except for the follow­
ing items:

General:
Faceplate, Spherical ................................................................. Filterglass

Light transmission (Approx.) ............................................................ 76%

NOV. 1, 1955 DATATUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I2DP7-B
OSCILLOGRAPH TUBE

I2*i3/

3^k

134* MAX.

L.950"max.

1.375 
±.055

SCREEN 
RADIUS 
5* MIN.

REFERENCE 
LINE 

(NOTE 2)

RING 
WINDOW

ULTOR 
MEDIUM CAP 
ETEC NRCI-5 

Cnote 1)

LONG MEDIUM - 
SHELL OCTAL 
8-PIN BASE 

JETEC NRB8-65 
(NOTE 3)

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.5 MAY VARY 
FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMINAL BY 
AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF ± 10°. 

ULTOR TERMINAL IS ON SAME SIDE OF TUBE AS PIN No.5.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE GAUGE 
1.430” + .003" -.000" I . D. AND 2" LONG WILL REST ON BULB 

CONE.

NOTE 3: t °F BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

THE BOTTOM OF THE BASE.

92CM-6375R5

SEPT. 1, 1952 TUBE DEPARTMENT CE-6375R5
«ADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY



I2DP7-B

AVERAGE GRID-DRIVE CHARACTERISTICS

0 10 20 30 40 50 60 70
VIDEO SIGNAL VOLTS FROM CUTOFF

92CM-6943RIAPRIL 9, 1952 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



MAGNETIC FOCUS

I2LP4 
KINESCOPE

MAGNETIC DEFLECTION
DATA

General :
Heater, for Unipotential Cathode:

Voltage. . .
Current. . .

6.3
0.6

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes......................6
Cathode to All Other Electrodes............................... 5
External Conductive Coating to Anode . m^X*

I 750 min.
Phosphor (For Curves, see front of this Section) . 

Fluorescence ...............................................................................  
Phosphorescence..........................................................................

Persistence ...............................................................................
Focusing Method....................................................................................
Deflection Method...............................................................................
Deflection Angle (Approx.) .......................................................

ac or de volts 
..........................amp

Ion-Trap Gun . .
Overall Length .

/z/zf 
/z^zf 
A^f 

No.4 
White 
White 

Med i urn 
Magnet i c 
Magnetic

57°
. . Requires External Double-Field Magnet

Greatest Diameter of Bulb 
Screen Diameter.................... 
Raster Size (Approx.). . 
Mounting Position. . . . 
Cap.................................................. 
Base.............................................

Basing Designation for I

......................... 18-3/4 ±3/8" 

........................ 12-7/16 ±1/8" 

.................................. 11-3/8" 

........................ 7-1/2" x10" 

.................................. Any 

. . Recessed Small Cavity 
Smal1-Shel1 Duodecal 7-Pin

12D

Pin 

Pi n 

Pi n 

Pi n

BOTTOM VIEW

1-Heater

2-Grid No.l 

6-No Connection 

7-No Connection

Pin 

Pin 

Pi n 

Cap

10-Grid No.2 

11-Cathode 

12-Heater

-Anode,
Grid No.3

Maximum Ratings, Design-Center Values:
ANODE VOLTAGE" ............................................................
GRID-No.2 VOLTAGE.......................................................
GRID-No.1 (CONTROL ELECTRODE) 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

within tube,are re-

12000 max. vol ts
410 max. vol ts

125 max. vol ts
0 max. vol ts
2 max. vol ts

410 max. vol ts
150 max. vol ts
150 max. vol ts

Anode and grid No.3, which are connected together 
referred to herein as anode.

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



Typical Operation:
Anode Voltage* .............................. 9000 11000 vol ts
Grid-No.2 Voltage......................... 250 250 vol ts
Grid-No.1 Voltage for Visual 

Extinction of Undeflected
Focused Spot............................ --27 to -63 -27 to -63 vol ts

Focusing-Coil Current
(DC, Approx.)**. 115 125 ma

Ion-Trap Magnet Current (DC)#. 155 180 ma

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

Minimum Circuit Values:
The power supply should be of the limited-energy type with 
inherent regulation to limit the continuous short-circuit 
current to5 milliamperes. If the supply permits the instanta­
neous short-circuit current to exceed 1 ampere, or is capable 
of storing more than 250 microcoulombs, the effective re­
sistance in circuit between indicated electrode and the output 
capacitor should be as follows:

Grid-No.1-Ci rcuit Resistance.............................. 150 min. ohms
Grid-No.2 - Ci rcuit Resistance.............................. 470 min. ohms
Anode-Circuit Resistance ........................................ 15000 min. ohms

The resistors should be capable of withstanding the applied 
voltages.

Brilliance and definition decrease with decreasing anode voltage.in 
general, the anode voltage should not be less than'9000 volts.
For JETEC Focusing Coil no.106, or equivalent, positioned with center 
line of air gap approximately 3-1/4" from Reference Line (see Outline 
Drawing). The indicated currents are for the condition with the com­
bined grid-No.1 bias voltage and video-signal voltage adjusted to 
produce a highlight brightness of 25 foot-lamberts for 9000 volts, 
or 30 foot-lamberts for 11000 volts, on a 7-1/2* x 10" picture area.

# For JETEC Ion-Trap Magnet No.108, or equivalent, located with main 
pole pieces longitudinally opposite internal pole pieces, and rotated 
to give good line focus with maximum brightness.

CURVES

The following Grid-Drive Characteristics Curves are for the 
condition with grid No.l biased to give visual extinction of 
the undeflected, focused spot. In viewing television pictures, 
it will be found that the actual cutoff voltage corresponding 
to black in the picture is approximately 5 volts less negative 
than shown on the curves; similarly, the grid-No.1 drive to 
obtain a given anode current or light output is also about 5 
volts less negative.

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY
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KINESCOPE

^¡e1 ^Îô R
0.900

z'^e

10 £
EXTERNAL 

CONDUCTIVE 
COATING 
(NOTE 7) 
3/ * 3/" 
4 ~ 46

~ 46 1 '8
SCREEN DIA. Il3z

MIN. VALUE II
2 MAX. FOR TUBE 

SUPPORT

MIN. 
R.

SEAL 
zV

wvwww

40 R.
2O"R.

DIA.
MAX.

4" z2 
ANODE 3±%\
RECESSED SMALL 

CAVITY CAP 
(NOTE l)

'6

REFERENCE 
LINE 

4'/4" (NOTE 2) 
<NQ7 (^4)

SEE NOTE 6 
i_

I e!i" 

4- 3 " SMALL-SHELL DUODECAL 1^ 
--7-PIN BASE (NOTE 3) I

T

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT 
THE TUBE AXIS) OF 10°. ANODE TERMINAL IS ON SAME SIDE AS 
VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500” + .003" - .000" I.D. AND 2" LONG WILL 
REST ON BULB CONE.

NOTE 3: SOCKET FOR TH IS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELt. BOTTOM CIRCUMFERENCE OF BASE SHELL WI LLFALL WI TH­
IN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DIAMETER 
OF 1-7/8".

NOTE 4: DISTANCE OF INTERNAL POLE PIECES. PLANE THROUGH 
PIN No.6 AND TUBE AXIS PASSES THROUGH L i NE JO INI NG CENTERS 
OF POLE PIECES. DIRECTION OF PRINCIPAL FIELD OF ION-TRAP 
MAGNET SHOULD BE SUCH THAT NORTH POLE IS ADJACENT TO 
PIN No.6 AND SOUTH POLE TO PIN No.12.

NOTE 5: LOCATI ON OF DEFLECT I NG YOKE AND FOCUSING-COIL MUST 
BE WITHIN THIS SPACE.

NOTE 6: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET.

NOTE 7: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

92CM-7276

CE-7276SEPT. 15, 1949 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



PEAK GRID-N« I DRIVE FROM CUTOFF-VOLTS
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I2LP4-A
KINESCOPE

MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General :
Heater, for Uni potential Cathode:

Vol tage 
Current

6.3
0.6

ac or de

Direct Interelectrode Capacitances 
Grid No.l to All Other Electrodes 
Cathode to All Other Electrodes.

(Approx.j:

vol ts 
amp

External Conductive Coating to Anode . .

6
5

2000 max.
750 min.

Face Plate (Transmission of about 65%). . . 
Phosphor (For Curves, see front of this Section) 

Fluorescence and Phosphorescence . . . . 
Persistence of Phosphorescence ...............

Focusing Method................................................................
Deflection Method...........................................................
Deflection Angle (Approx.) ...................................

ppf 
ppf 
ppf

Ion-Trap Gun . 
Overall Length

RCA "Filterglass" 
No.4-Sulfide Type 

  White 
 Med i urn 

. . . Magnetic
. . . Magnetic
... 57°

Requires External Double-Field Magnet

Greatest Diameter of Bulb, 
Screen Diameter........................ 
Mounting Position. . . . , 
Cap.................................................
Base.................................................

Basing Designation for BOTTOM VIEW

........................ 18-3/4 ±3/8" 

........................ 12-7/16 ±1/8" 

.................................. 11-3/8" 

.................................. Any 

. . Recessed Small Cavity 
Small-Shell Duodecal 5-Pin

Pin 

Pin 

Pin 

Pi n

1-Heater

2-Grid No.l 

10-Grid No.2 

11-Cathode

......................... 12DX

Pin 12-Heater 

Cap -Anode,
Grid No.3

Maximum Ratings, Design-Center Values:
ANODE°VOLTAGE* ...........................................................
GRID-No.2 VOLTAGE......................................................
GRID-No.1 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

12000 max. vol ts
410 max. vol ts

125 max. vol ts
0 max. vol ts
2 max. vol ts

410 max. vol ts
150 max. vol ts
150 max. vol ts

• w i t h i ri tube, are re-Anode and grid No.3, which are connected togethei 
ferred to herein as anode.
The product of anode voltage and average anode current should be 1imited 
to 6 watts.

MAY 1, 1950 DATATUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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KINESCOPE

Typical Operation:
Anode Voltage* .............................. 9000 11000 vol ts
Grid-No.2 Voltage......................... 250 250 vol ts
Grid-No.1 Voltage for Visual 

Extinction of Undeflected
Focused Spot............................ --27 to -63 -27 to -63 volts

Focusing-Coil Current
(DC, Approx.)**. 115 125 ma

Ion-Trap Magnet Current (DC)# 155 180 ma

Maximum Circuit Values:
Grid-No.1 - Circuit Resistance. . 1.5 max. megohms

Minimum Circuit Values:
The power supply should be 
inherent régulât ion to 1 imi t 
rent to 5 milliamperes. If 
neous short-circuit current

of the limited-energy type with 
the continuous short-circuit cur- 
the supply permits the instanta- 
to exceed 1 ampere, or is capable

of storing more than 250 microcoulombs, the effective
tance in circuit between indicated electrode
capacitor should-be as follows: 
Grid-No.1 -Circuit Resistance. 
Grid-No.2-Circuit Resistance. 
Anode-Circuit Resistance . . .

and the
resis­
output

150 min.
470 min.

15000 min.

ohms 
ohms 
ohms

The resistors should be capable of withstanding the applied 
voltages.

Components:
Horizontal-Deflection-Output & High-Voltage Transformer:

For use with pulse-operated high-voltage supply 
giving 10000-12000 volts ...................................

Horizontal Linearity Control .......................................
Width Control..............................................................................
Vertical-Deflection Output Transformer ....
Deflecting Yoke.........................................................................
Ion-Trap Magnet (Permanent-Magnet Type). . . .
Focusing Coil00.........................................................................

RCA-217T1
RCA-207R1
RCA-206R1
RCA-204T9
RCA-205D1
RCA-203D3
RCA-202D1

Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 9000 volts.
For JETEC Focusing Coil No.106, or equivalent, positioned with center 
line of air gap aporoximately 3-1/4" from Reference Line (See Outline 
Drawing). The indicated currents are for the condition with the com­
bined grid-No.1 bias voltage and video-signal voltage adjusted to 
produce a highlight brightness of 17 foot-lamberts for 9000 volts, or 
20 foot-lamberts for 11000 volts, on a 10"x 7-1/2" picture area.

# For JETEC Ion-Trap Magnet No. 108, or equivalent, 1ocated wi th main pole 
pieces longitudinally opposite internal pole pieces, and rotated to 
give maximum brightness.

00 Renewal Sales item only.

DATAMAY 1, 1950 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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92CM-7276R2

NOTE l: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE TERMINAL BY AN ANGULAR TOLERANCE 
(MEASURED ABOUT THE TUBE AXIS) OF 10°. ANODE TERMINAL 
IS ON SAME SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500” + .003” - .000” I.D. AND 2” LONG 
WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR TH IS 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 CONCENTRIC WITH BULB AXIS AND HAVING 
DIAMETER OF 1-7/8”.

NOTE 4: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH 
VACANT PIN POSITION No.6 AND TUBE AXIS PASSES THROUGH 
LINE JOINING CENTERS OF POLE PIECES. DIRECTION OF 
PRINCIPAL FIELD OF I ON-TRAP MAGNET SHOULD BE SUCH THAT 
NORTH POLE IS ADJACENT TO VACANT PIN POSITION No.6 AND 
SOUTH POLE TO PIN No.12.

NOTE 5: LOCATION OF DEFLECTING YOKE AND FOCUSING-COIL MUST 
BE WITHIN THIS SPACE.

NOTE 6: KEEP TH I.S SPACE CLEAR FOR ION-TRAP MAGNET.

NOTE 7: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

MAY 1, 1950 CE-7276R2TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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CURVES

The following Grid-Drive Characteristics Curves are for the 
condition with grid No.l biased to give visual extinction of 
the undeflected, focused spot. Inviewing television pictures, 
it will be found that the actual cutoff voltage corresponding 
to,bl ack in the picture is approximately 5 volts less negative 
than shown on the curves; similarly, the grid-No.1 drive to 
obtain a given anode current or light output is also about 5 
volts less.

AVERAGE GRID-DRIVE CHARACTERISTICS
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KINESCOPE 
rectangular glass type 

MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General:
Heater, for Unipotential Cathode:

Voltage........................................ 6.3 ......................... ac or de volts
Current........................................ 0.6 ± 10%.............................................. amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes.................... 6 ppf
Cathode to all other electrodes......................... 5 ppf
External conductive coating to ultor . . ./2000 max. ppf

( 750 min. ppf
Faceplate, Spherical ....................................................... Filterglass

Light transmission (Approx.) ............................................................... 66%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type

Fluorescence.....................................................................................................White
Phosphorescence................................................................................................White

Pers i stence.....................................................................................................Short
Focusing Method.............................................................................................Magnetic
Deflection Method........................................................................................ Magnetic
Deflection Angles (Approx.): 

Diagonal...............................................................................................................70°
Horizontal...............................................................................................................65°
Vertical....................................................................................................................50°

Ion-Trap Gun...........................Requires External Single-Field Magnet
Tube Dimensions:

Overall length ....................................................................... 16-5/8" ± 1/4"
Greatest width ................................................................. 12-17/32" ± 1/8"
Greatest height................................................................. 9-23/32" ± 1/8"
Diagonal ................................................................................ 13-11/16" ± 1/8"
Neck length.....................................................................................7-5/16" ± 1/8"

Screen Dimensions (Minimum): 
Greatest width.......................................................................................H-3/8"
Greatest height..................................................................................... 8-1/2"
Diagonal ....................................................................................................... 12-1/2"
Projected area................................................................................... 93 sq. in.

Weight (Approx.)..........................................................................................10 1 bs
Mounting Position.....................................................................................................Any
Cap............................................. Recessed Small Cavity (JETEC No.Jl-21)
Bulb....................................................................................................................J-109-1/2
Base..............................Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

Basing Designation for BOTTOM VIEW ................................................... 12N
Pin 1-Heater —x. Cap-UI tor
Pin 2-Grid No.l (Grid No.3,
Pin 10-Grid No. 2 ( ZZZ^\V Collector)
Pin 11-Cathode Vy y® C-External
Pin 12-Heater Conductive

Coating

TUBE DIVISION TENTATIVE DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Maximum Ratings, Des ign-Center Values’.
ULTOR VOLTAGE.....................................................................
GRIO-No.2 VOLTAGE...........................................................
GRID-No.1 VOLTAGE:

Negat ive bias value.................................................
Posit ive 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.

Equipment Design Ranges:
With any ultor voltage (Ecg) between 10000* and 14000

14000 max. vol ts
410 max. vol ts

125 max. vol ts
0 max. vol ts
2 max. vol ts

410 max. vol ts
150 max. volts
150 max. vol ts

and grid-No.2 voltage (Ec 2^ between 200 and 410 volts
volts

Grid-No.l Voltage for
Visual Extinction of 
Focused Raster ........................

Grid-No.l Video Drive 
from Raster Cutoff 

(Black Level):
White-level value 

(Peak positive)
Grid-No.2 Current.........................

Focusing-Coil Current (DC)0.

Ion-Trap Magnet Current 
(Average)**..............................

Minimum Field Strength of 
PM Ion-Trap Magnet§. . . .

Field Strength of Adjustable 
Centering Magnet ...............

-9.3% to -24% of Ec2

24% of 
to +15

9.3% to
-15

± 10%

^3 x 28

Examples of Use of Design Ranges:
With ultor voltage of 
and grid-No.2 voltage of

Grid-No.l Voltage for 
Visual Ext¡notion of 
Focused Raster ....................

Grid-No.l Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value

(Peak positive) 
Focusing-Coil Current (DC) . 
Minimum Field Strength of

PM Ion-Trap Magnet . . . .

See next page. 

2-56

vol ts

Ec2 vol ts
¿¿amp

ma

-28

ma
14000

14000
x 31 gausses

0 to 8 gausses

2000
300

14000
300

vol ts 
volts

to -72 --28 to -72 vol ts

28
99

to 72
+ 10%

28 to
107 ±

72 
10%

vol ts 
ma

29 31 gausses

TENTATIVE DATA 1
TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Maximum Circuit Values:
Grid-No.1-Circuit Resistance .............................. 1.5 max. megohms

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 10000 volts.

0 For specimen focusing coil simi1 ar to JETEC Focusing Coil No.109 posi­
tioned with air gap toward kinescope screen and center lineofair gap 
3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No.1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-lamberts measured on an In­
dian Head Test Pattern set for a 11-1/8" x 8-5/16" picture size.

** For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid No.l 
and grid No.2 and rotated to give maximum brightness.

§ For specimen PM ion-trap magnet, such as Heppner Model No.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES

at front of this Section

2-56 TENTATIVE DATA 2
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KINESCOPE

NOTE I*. THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.6 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 VACANT PIN POSITION No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE 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. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-1/2".

NOTE 4: THE DRAWING SHOWS THE MINI MUM S I ZE AND LOCATI ON OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE CON­
TACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EX­
TERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH.

CE-8877C2-56
TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE GRID-DRIVE CHARACTERISTICS
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RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION

DATA 
General:
Heater, for Unipotent¡al Cathode:

Voltage.................................... 6.3 .......................ac or de volts
Current.................................... 0.6 ± 10% ................................amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes.................. 6 ppf
Cathode to all other electrodes....................... 5 ppf
External conductive coating to ultor*. . .J2000 max. ppf 

* [ 750 min. ppf
Faceplate, Spherical . . ................................................... Filterglass

Light Transmission (Approx.)............................................................... 75%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type

Fluorescence ...................................................................................... White
Phosphorescence.......................................................................................White

Persistence........................................................................................... Short
Focusing Method.................................................................... Electrostatic
Deflection Method................................................................................Magnetic
Deflection Angles (Approx.):

Diagonal.........................................................................................................70°
Horizontal....................................................................................................65°
Vertical.........................................................................................................50°

Ion-Trap Gun .................. Requires External Single-Field Magnet
Tube Dimensions:

Overall length ........................................................... 16-25/32" ±3/8"
Greatest width ........................................................... 12-17/32" ± 1/8"
Greatest height........................................................... 9-23/32" ± 1/8"
Diagonal............................................................................13-11/16" ± 1/8"

Screen Dimensions (Minimum):
Greatest width ............................................................................. 11-1/8"
Greatest height.................................................................................. 8-5/16"
Diagonal .......................................................................................... 12-1/4"

Weight (Approx.)............................................................................. 10 lbs
Mounting Position........................................................................................... Any
Cap............................................ Recessed Small Cavity (JETEC No.Jl-21)
Bulb........................................................................................................J109-1/2
Base............................ Small-Shell Duodecal 6"-Pin (JETEC No.06-63)

BOTTOM VIEW
Pin 1-Heater @ Cap-Ultor
Pin 2-Grid No.l >7 \ (Grid No.3,
Pin 6-Grid No.4 / izzz^ \ Grid No.5,
Pin 10-Grid No.2 Collector)
Pin 11-Cathode c C-External
Pin 12-Heater Conductive

0’^ Coating

*: See next page.
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I4HP4
KINESCOPE

Maximum Ratings, Design-Center Values:
ULTOR* VOLTAGE ................................................................
GRID-No.4 VOLTAGE:

Pos i t ive value...........................................................
Negative value ...........................................................

GRID-No.2 VOLTAGE...........................................................
GRID-No.1 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.

14000 max. volts

500
500
500

125 
0
2

410
180
180

max. 
max. 
max.

max.
max. 
max.

max. 
max. 
max.

vol ts 
vol ts 
vol ts

vol ts 
vol ts 
vol ts

vol ts 
vol ts 
vol ts

Equipment Design Ranges:
For any ultor voltage (Ec^ between 12000* and 14000 volts 

and grid-No.2 voltage (ECs) between 200 and §00 volts
Grid-No.4 Voltage for Focus 

with Ultor Current of
100 /iamp..................................

Grid-No.l Voltage for Visual 
Extinction of Focused

Raster .......................................
Grid-No.4 Current.........................
Grid-No.2 Current.........................

Field St rengthof Si ngl e-Fi el d
Ion-Trap Magnet (Approx.).

-0.4% to +2.2% of Ec5

-9.3% to-24% of
-25 to+25
-15 to +15

x 32

vol ts

vol ts 
/iamp 
/iamp

gausses

Field Strength of Adjustable 
Centering Magnet ...............

Examples of Use of Design Ranges

0 to 8

vol ts

For ultor voltage of 12000 14000
and grid-No.2 voltage of 300 300

Grid-No.4 Voltage for Focus
with Ultor Current of

100 /iamp................................... -50 to +265 -55 to +3IO
Grid-No.l Voltage for Visual

Extinction of Focused
Raster ........................................ -28 to -72 -28 to -72

Field Strength of
Ion-Trap Magnet......................... 32 35

Maximum Circuit Values:
Grid-No.1—Circuit Resistance .............................. 1.5 max.

vol ts

gausses

megohms

See next page.

gausses

volts 
volts

TENTATIVE DATA 1NOV. 5, 1954
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I4HP4

KINESCOPE

The 'ultor' in a cathode-ray tube is the electrode to which is applied 
the highest de voltage for accelerat ing theelect rons in the beam prior 
to its deflection. in the 14HP4, the ultor function is performed by 
?rid No.5. Since grid No.5, grid No.3, and collector are connected 
ogether within the 14HPU, they are collectively referred to simply as 

'ultor" for convenience in presenting data and curves.
* Brilliance and definition decrease with decreasing ultor voltage. in 

general, the ultor voltage should not be less than 12000 volts.

For x-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section

NOV. 5, 1954 DivjgoN TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I4HP4 
KINESCOPE

1912

SMALL-SHELL DUODECAL 
6-PIN BASE (NOTE 3)

92CL-Ô335RI
JETEC NSB6-63

CE-8335R1ANOV. 5, 195^ TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I4HP4
KINESCOPE

CE-8335R1BNOV. 5, 1954 WK DIVSON
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI­
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AX IS)OF 
± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.IIO (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 NOTBERIGIDLY 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 2-1/2".

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 5: to clean this area, wipe only with soft, dry,
LINTLESS CLOTH.

NOV. 5, 1954 CE-8335R1C
TUK DM9ON

IADIO COIPOBATION Of AMEBICA. HABBISON, NEW JEB1EY
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AVERAGE GRID-DRIVE CHARACTERISTICS 
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AVERAGE GRID-DRIVE CHARACTERISTICS
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I5GP22
TRICOLOR KINESCOPE

THREE-GUN SHADOW-MASK TYPE ELECTROSTATIC FOCUS
ELECTROSTATIC CONVERGENCE MAGNETIC DEFLECTION

DATA
General:
Electron Guns, Three ....................................................... Blue, Green, Red
Heater, for Uni potential Cathode of Each Gun, 

Paralleled with Each of the Other Two 
Heaters within Tube:

Voltage (AC or DC).................................................. 6.3 volts
Current........................................................................... 1.8 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................................... 7.5 /z/zf

Cathode of Blue Gun + Cathode of
Green Gun + Cathode of Red Gun
to All Other Electrodes.............................. 17.5 /z/zf

Grid No.3 (Of Each Gun Tied within
Tube to No.3 Grids of Other Two
Guns) to All Other Electrodes .... 12 /z/zf

Grid No.4 (Common to the Three
Guns) to All Other Electrodes .... 7 /z/zf

_ J3000 max. /z/zf
External Conductive Coating to Ultor". . I1500 min. /^f

Faceplate, Spherical ................................................................. Clear Glass
Screen, Flat:

Plate...............................................................................  Filterglass
Light Transmission (Approx.) ....................................................... -70%

Size (Rounded Sides—See Dimensional
Outline) . . . 11-1/2" x8-5/8"

Area.........................................................................................  . 88.5 sq. in.
Phosphor (Three Separate Phosphors, collectively). . . . P22 

Fluorescence and Phosphorescence of
Separate Phosphors, respectively .... Blue, Green, Red 

Persistence of Group Phosphorescence .............................. Medium
Dot Arrangement . . . Approx. 195,000 triangular groups, 

each consist ing of bl ue dot, green dot, 
and red dot (total of 585,000 dots)

Focusing Method ....................................................... ... Electrostatic
Convergence Method . ............................................................ Electrostatic
Deflection Method ........................................................................... Magnetic
Deflection Angles (Approx.):

Horizontal.....................................................................  45°
Vertical ..... ..................................................................................... 35°

Tube Dimensions:
Maximum Overall Length ................................................................. 26-1/8"
Greatest Diameter:

At faceplate ................................................................. 14-5/8" ±5/32"
At metal flange ............................................................ 15-3/4" max.

Weight........................................................................................................  • 25 lbs

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY .
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I5GP22
TRICOLOR KINESCOPE

Mounting Position ......................................................................................... Any
Ultor» Terminal .......................................................................... Metal Flange
Bulb......................................................................................................................J126

Base....................Small-Shell Bi decal 14-Pin (JETEC No.B14-103)
BOTTOM VIEW

Pin 1: Heater
Pin 2: Cathode 

of Red Gun 
Pin 3: Grid No.l

of Red Gun 
Pin 4: Grid No.2

of Red Gun
Pin 5: No

Connect i pn 
Pin 6: Grids No.3 

. Pin 7: Cathode
of Green Gun

Pin 8: Grid No.l 
of Green Gun

Pin 9: Grid No.2 
of Green Gun

Pin 13: Grid No.4
Pin 17: Grid No.2 

of Blue Gun
Pin 18: Grid No.l 

of Blue Gun
Pin 19: Cathode of 

Blue Gun
Pin 20: Heater
Metal Flange: Ultor 

(Grid No.5, 
Grid No.6, 
Col lector)

Maximum Ratings, Design-Center Values:
ULTOR* VOLTAGE ........................................................... 20000 max. volts
ULTOR INPUT..................................................................... 15*max. watts
GRID-No.4 VOLTAGE ...................................................... 11000 max. volts
GRID-No.3 VOLTAGE...................................................... 5000 max. volts
GRID-No.2 VOLTAGE (Each Gun).............................. 500 max. volts
GRID-No.1 VOLTAGE (Each Gun):

Negative bias value............................................ 200 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

Equipment Design Ranges:
For ulto.r voltage (Ec$) of 18000 to 20000 volts

Grid-No.4 (Converging
Electrode) Voltagef .... 42.5% to 51% of EC5 volts

Grid-No.3 (Focusing
Electrode) Voltage .... 12% to 19% of Ec$ volts

• The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest de voltage for accelerating the electrons in the beam prior 
to its deflection. In the 15GP22, the ultor function is performed by 
grid no.5. Since grid No.5, grid No.6, and collector are connected to­
gether within the tube, they are collectively referred to simply as 
■ultor", for convenience in presenting data and curves.

i This value is the product of ultor voltage and average current measured 
at the ultor terminal with a de ammeter.

t See next page.

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 1
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I5GP22
TRICOLOR KINESCOPE

Grid-No.2 Voltage (Each Gun) 
when circuit design uti­
lizes grid-No.1 Voltage
(EC1) at fixed value for
raster cutoff (each gun) . . . 2 to 4.5 times Ec^ vol ts

Grid-No.1 Voltage for 
Visual Extinction of Fo­
cused Raster (Each Gun) 
when circuit design uti­
lizes grid-No.2 voltage 
(EC2) at fixed value 
(each gun) ....................................... 22!.5%to50% of ec2 vol ts

Grid-No.4 Current .............................. -5 to +5 /zamp
Maximum Grid-No.3 Current . . . 300 /zamp
Grid-No.2 Current .............................. -15 to +15 /zamp
Beam-Current Ratio to

Produce 111uminant-C White: 
Red Gun to Green Gun ..... 
Blue Gun to Green Gun ....

Maximum Raster Shift in 
Any Direction from

Screen Center0 . . .

4:1 to 1:1 
1.5:1 to 0.5:1

1-1/4 i nches

Examples of Use of Design Ranges:
For ultor voltage of 20000 VOltS

Grid-No.4 (Converging
Electrode) Voltaget . . 8500 to 10200 vol ts

Grid-No.3 (Focusing Electrode) 
Voltage . . . 2400 to 3800 vol ts

Grid-No.2 Voltage (Each Gun) 
when circuit design utilizes 
grid-No.1 voltage of -70 volts 
for raster cutoff (each gun) . 140 to 315 vol ts

Grid-No.1 Voltage for Visual 
Extinction of Focused Raster 
(Each Gun) when circuit design 
utilizes grid-No.2 voltage of 
200 volts (each gun) ............... -45 to-100 vol ts

Circuit Values:
Grid-No.1-Circuit Resistance (Each Gun). . 1.5 max. megohms
Dynamic Converging Voltage (Approx.)** . . 900 volts
Dynamic Focusing Voltage (Approx.)** . . . 225 volts

f This range does not include the de component of the dynamic converging 
voltage.

3 Centering of the raster on the screen i s accomplished by passing direct 
current of the required value through each pair of deflecting coils to 
compensate for the raster shift resulting from optimum adjustments for 
convergence, color purity, and concentricity.

** peak-to-peak value. This ac voltage having essentially parabolic wave­
form is synchronized with scanning and does not include any voltage 
developed during the blanking time.

MARCH 1. 1954 TUBE DEPARTMENT TENTATIVE DATA 2
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TRICOLOR KINESCOPE

NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE A 
CYLI NDRICAL GAUGE 2.400" ± 0.001" I.D. WHICH IS HELD 
CONCENTRIC WITH TUBE NECK AXIS WILL REST ON 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 FACEPLATE-SECTION AXIS 
AND HAVING A DIAMETER OF 3".

NOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 4: METAL FLANGE OPERATES AT HIGH VOLTAGE. ADEQUATE 
INSULATION MUST BE PROVIDED BETWEEN THE FLANGE AND ANY 

GROUNDED ELEMENT IN THE RECEIVER TO PREVENT THE POSSI­
BILITY OF ELECTRICAL LEAKAGE INCLUDING CORONA.

NOTE 5: MASK MATERIAL BEARING ON THE FACEPLATE MUST HAVE 
INSULATING QUALITIES ADEQUATE FOR ONE HALF THE APPLIED 
ULTOR VOLTAGE TO MINIMIZE SURFACE LEAKAGE BETWEEN METAL 
FLANGE AND MASK.

NOTE 6: TUBE SHOULD NOT BE SUPPORTED IN THIS AREA.

NOTE 7: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH.

MARCH 1, 1954 TUBE DEPARTMENT CE—8072R1C
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



TYPICAL DRIVE CHARACTERISTIC

E^= 6.3 VOLTS
ULTOR (GRIDS-NS5 & NH6 AND COLLECTOR) VOLTS = 20000
GRID-N2 4 VOLTS= ADJUSTED FOR CONVERGENCE
GRID-NS3 VOLTS= ADJUSTED FOR FOCUS
GRID-N£ 2 VOLTS OF EACH GUN = 200
GRID-N£ I OF EACH GUN IS BIASED TO RASTER CUTOFF 
RASTER SIZE

0 10 20 30 40 50 60 70
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF PER GUN

SEPT.3,1953 TUBE DEPARTMENT 92CM-8067
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY



I5GP22
TYPICAL LIGHT-OUTPUT CHARACTERISTIC

E^ = 6.3 VOLTS 
ULTOR VOLTS=20000 
GRID-N®4 VOLTS = ADJUSTED FOR CONVERGENCE 
GRID-N®3 VOLTS=ADJUSTED FOR FOCUS 
GRID-N®2 VOLTS OF EACH GUN=200 
GRID-N® I OF EACH GUN IS BIASED TO RASTER CUTOFF 
GRID-N® I DRIVE FROM RASTER CUTOFF OF EACH GUN IS 

ADJUSTED TO GIVE COMPOSITE ULTOR CURRENT TO 
PRODUCE ILLUMINANT-C WHITE LIGHT OUTPUT

BEAM-CURRENT RATIO TO PRODUCE ILLUMINANT-C WHITE: 
RED GUN TO GREEN GUN=3=I 
BLUE GUN TO GREEN GUN=0.85:l

RASTER SIZE= 11

0 100 200 300 400 500 * 600 700
ULTOR MICROAMPERES

TUBE DEPARTMENT 92CM-8073RI
UDIO COEPOUTION OF AMEUCA, HAUISON. NEW JEISEY

JAN. 13,1954



I6ADP7
OSCILLOGRAPH TUBE

metal-shell envelope
MAGNETIC DEFLECTIONMAGNETIC FOCUS

DATA

General :

Heater, for Unipotential Cathode:
Vol tage 
Current

6.3 
0.6

ac or de

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes ................ 
Cathode to All Other Electrodes ....................

Faceplate, Spherical............................................................
Light Transmission (Approx.). . .........................

Phosphor (For Curves, see front of this Section), , 
Fluorescence......................................................................

Persistence ......................................................................
Phosphorescence ............................................................

Persistence ......................................................................
Focusing Method .....................................................................  
Deflection Method ................................................................  
Deflection Angle (Approx.)............................................. 
Maximum Overall Length.......................................................
Greatest Diameter at Lip..................................................
Minimum Useful Screen Diameter...................................

vol ts 
amp

ppf 
ppf

UI tor* Termi nal..................................................
Mounting Position .............................................
Base................................Small-Shell Duodecal

BOTTOM VIEW
7-Pin

. . Filterglass 

......................... 66% 
......................... P7 
.................... Bl ue 
.................... Short

Green i sh—Yellow 
............................... Long 
. . . . Magnetic 
. . . . Magnetic 
.................... 53c 
......................... 22" 
. 15-7/8" + 1/8" 
.................... 14-3/8"

Metal-Shell Lip 
......................... Any 
(JETEC No.B7-51 )

Pi n 
Pi n

1 - Heater 
2-Grid No.l
6- No

Connect i on 
7-No

Connect i on

Pi n

Pi n

। 10-Grid No.2
। 11-Cathode
i 12 - Heater
Cap - UI tor

(Grid No.3, 
Col 1 ector)

6
5

Maximum Ratings, Design-Center Values:
ULTOR* VOLTAGE ..................................................
GRID-No.2 VOLTAGE:

Positive value (DC or Peak AC). . .
Negative value (DC or Peak AC). . .

GRID-No.l VOLTAGE:
Negative bias value ...................................
Positive bias valued..............................
Positive peak value...................................

PEAK GRID-No.l DRIVE FROM CUTOFF. . .

14000 max. volts

410 max. volts
180 max.. vol ts

180 max. vol ts
0 max. vol ts
2 max. vol ts

65 max. vol ts

In the 16ADP7, grid No.3 which has the ultor function, and collector 
are connected together within the tube and are conveniently referred 
to collectively as "ultor". The "ultor" in a cathode-ray tube is the 
electrode, or the electrode i n combination with one or more additional 
electrodes connected within the tube to it, to which is applied the 
highest de voltage for accelerating the electrons in the beam prior to 
i ts deflect i on.

0 At or near this rating, the effective resistance or the ultor supply, 
should be adequate to limit the ultor input power to 6 watts.

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode . 125 max. volts
Heater positive with respect to cathode . 125 max. volts

Typical Operation:

Ultor Voltage*................................................................ 12000 volts
Grid-No.2 Voltage ...................................................... 250 volts
Grid-No.1 Voltage for Visual Extinction

of Undeflected Focused Spot.................... -27 to -63 volts
Grid-No.2 Current................................................. -15 to +15 /zamp
Focusing-Coil Current (DC)00......................... 95 ± 15% ma
Spot Position........................................................... ##

Maximum Circuit Values:

Grid-No. 1-Circuit Resistance.............................. 1.5 max. megohms

Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 8000 volts.

00 For specimen focusing coil similar to JETEC Focusing coil No.109 po­
sitioned with air gap toward faceplate and center line of air gap 
3-1/U" from Reference Line (see Outline Drawing) and ultor current of 
200 microamperes.

NN The centerof the undeflected, unfocused spot will fall within a circle 
having 25-mm radius concentric with the center of the tube f<se.

FEB. 1, 1952 TENTATIVE DATA
TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

(NOTE 2)

DETAIL OF LIP 92CM - 7690

MOTE |: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-LINE GAUGE I J ETEC No. 112) 1.500" + 0.003" 
- 0.000" I.D. AND 2" LONG WILL REST ON FUNNEL.

MOTE 2: SOCKET FOR TH IS 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 CONCENTRIC W I TH METAL-SHELL AX IS AN DHAVI NG 
DIAMETER OF 3".

MOTE 3: METAL SHELL AND GLASS FACE OPERATEATHIGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST BE 
INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR VOLTAGE.

FEB. 1, 1952 CE-7690TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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KINESCOPE
METAL-CONE ENVELOPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION
Supersedes Type 16AP4

DATA
General:
Heater, for Un¡potential Cathode:

Voltage........................................ 6.3 .................... ac or de volts
Current........................................ 0.6 ............................................ amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes.................... 6 Mtzf
Cathode to All Other Electrodes......................... 5 p/xf

Face Plate (Transmission of about 65%). . . RCA "Filterglass" 
Phosphor (For Curves, see front of this Section) No.4-Sulfide Type

Fluorescence and Phosphorescence ........................................ White
Persistence of Phosphorescence............................................... Medium

Focusing Method............................................................................................ Magnetic
Deflection Method....................................................................................... Magnetic
Deflection Angle (Approx.) ........................................................... 53°
Ion-Trap Gun .................... Requires External Double-Field Magnet
Maximum Overall Length ................................................................ 22-5/16"
Greatest Diameter of Bulb............................................. 15-7/8" ±1/8"
Screen Diameter.................................................................................... 14-5/8"
Mounting Position......................................................................................... Any
Anode Terminal ..................................................................... Metal-Cone Lip
Base ................................................................ Small-Shell Duodecal 5-Pin

Basing Designation for BOTTOM VIEW ........................................ 12D^

Pin 1-Heater Pin 12-Heater

Pin 2-Grid No.l Metal-Cone Lip:

Pin 10-Grid No.2 Anode,

Pin 11-Cathode Grid No.3

Maximum Ratings, Design-Center Values:
ANODE°VOLTAGE° ................................................................ 14000 max. volts
GRID-No.2 VOLTAGE........................................................... 410 max. volts
GRID-No.1 VOLTAGE:

Negative bias value................................................. 125 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

D Anode ana grid No.3. which are connected together within tube, are re­
ferred to herein as anode. 

0 The product of anode voltage and average anode current should be 1imited 
to 6 watts.

MAY 1, 1950 TUBE DEPARTMENT DATA
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KINESCOPE

Typical Operation:
Anode Voltage* ............................. 9000 12000 vol ts
Grid-No.2 Voltage.........................
Grid-No.1 Voltage for Visual 

Ext i net i on of Undef 1 ected

300 300 vol ts

Focused Spot ......................... -33 to -77 -33 to -77 vol ts
Focusing-Coil Current (DC)*. 
Ion-Trap Magnet Current

75 90 ma

(DC, approx.)# .........................

Maximum Circuit Values:

155 200 ma

Grid-No.1 - Circuit Resistance, . 1.5 max. megohms

Minimum Circuit Values:
The power supply should be of the limited-energy type with 
inherent regulation to 1imit the continuous short-circuit cur­
rent to 5 ma. If the supply permits the instantaneous short­
circuit current to exceed 1 ampere, or is capable of storing 
more than 250 microcoulombs, the effective resistance in cir­
cuit between indicated electrode and the output capacitor 
should be as follows:
Grid-No.1-Ci rcuit Resistance.............................. 150 min. ohms
Grid-No.2 - Ci rcuit Resistance.............................. 470 min. ohms
Anode-Circuit Resistance ....................................... 16000 min. ohms
The resistors u§ed should be capable of withstanding the ap­
plied voltage.

Components:
Horizontal-Deflection-Output and High-Voltage Transformer: 

For use with pulse-operated high-voltage supply
giving 11500-13500 volts.............................  . . . RCA- 211T5

Horizontal Linearity Control............................................ RCA- 201R5
Width Control................................................................................... RCA- 201R4
Vertical-Deflection Output Transformer .................... RCA- 204T9
Deflecting Yoke.............................................................................. RCA-201D12
Ion-Trap Magnet (Permanent-Magnet Type).................... RCA- 203D3
Focusing Coi 1 9°.............................................................................. RCA- 202D2

Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 9000 volts.

* For JETEC Focusing coil no.109, or equ¡valent, positioned with air gap 
toward kinescope screen, and center line of airgap about 3 inches from 
Reference Line (see Outline Drawing). The indicated currents are for 
the condition with the combined grid-No.1 bias voltage and video-signal 
voltage adjusted to produce a highlight brightness of 30 foot-lamberts 
on a 13-1/4" x 10" picture area.

# For JETEC Ion-Trap Magnet No.108, or equivalent, 1ocated wi th main pole 
pieces longitudinally opposite internal pole pieces, and rotated to 
give maximum brightness.

00 Renewal Sales item only.

DATAMAY 1, 1950 TUBE DEPARTMENT
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KINESCOPE

323

VI18 MAX.

EXTERNAL 
INSULATING 

COATING

------- 15 ---------
SCREEN DIA. 14^
MIN. VALUE 14^

13 l3/|6

16
11 ’¿32

MAX.

R. MAX.

^8 
MIN.

ANODE 
LIP­

TERMINAL

REFERENCE 
LINE 

(NOTE 1)

METAL 
, CONE x 
(NOTE 6)

5%* 
MAX.

4MIN.\ 
(NOTE 4)

MIN. CONTACT 
AREA -7

5*MIN. 
(NOTE 3)

DETAIL OF LIP

“2 16

Ie** he*
XSMALL-SHELL DUODECAL 

5-PIN BASE (NOTE 2)

22 V 
MAX.

92CM-7449

2I V

NOTE I*. REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500” + .003" - .000" I.D. AND 2” LONG 
WILL REST ON CONE.

NOTE 2: SOCKET FOR TH IS 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 CONCENTRIC WITH CONE AXIS AND HAVING 
DIAMETER OF 3".

NOTE 3: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH 
VACANT PIN POSITION No.6 AND TUBE AXIS PASSES THROUGH 
LINE JOINING CENTERS OF POLE PIECES. DIRECTION OF 
PRINCIPAL FIELD OF ION-TRAP MAGNET SHOULD BE SUCH THAT 
NORTH POLE IS ADJACENT TO VACANT PIN POSITION No.6 
AND SOUTH POLE TO PIN No.12.

NOTE 4*. LOCATION OF DEFLECTING YOKE AND FOCUSING-COIL 
MUST BE WITHIN THIS SPACE.

CE-7449AMAY 1, 1950
TUBE DEPARTMENT

RAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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KINESCOPE

MOTE 5*. KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET.
MOTE 6: METAL CONE AND GLASS FACE OPERATEATHIGH VOLTAGE. 

ANY MATERIAL IN CONTACT WITH THE CONE OR THE FACE 
MUST HAVE INSULATING PROPERTIES ADEQUATE FOR I5500V0LTS.

CURVES
The following Grid-Drive Characteristics Curves are for the 
condition with grid No.l biased to give visual extinction of 
the undeflected, focused spot. In viewing tel evision pictures, 
it will be found that the actual cutoff voltage corresponding 
to black in the picture i s approximately 5 volts less negative 
than shown on the curves; similarly, the grid-No.1 drive to 
obtain a given anode current or light output is also about 5 
volts less.

CE-7449BMAY 1, 1950 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY
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MAGNETIC FOCUS

I6DP4-A
KINESCOPE
ROUND GLASS TYPE

MAGNETIC DEFLECTION

data
General:

Heater, for Un¡potential Cathode:
Voltage........................................ 6.3 .........................ac or de volts

। Current........................................ 0.6 ..................................................amp
Direct Interelectrode Capacitances (Approx.):

Grid No.l to All Other Electrodes............................... 6 ... ppf
Cathode to All Other Electrodes.................................... 5 ... ppf

Faceplate, Spherical ............................................................ Filterglass
Light Transmission (Approx.) ............................................................ 66%

Phosphor (For Curves, see front of this Section) . P4-Sulfide Type
Fluorescence and Phosphorescence ............................................. White
Persistence of Phosphorescence .................................................. Short

Focusing Method.................................................................................... Magnetic
Deflection Method................................................................................ Magnetic
Deflection Angle (Approx.) ................................................................. 60°
Ion-Trap Gun .................... Requires External Double-Field Magnet
Overall Length ...................................................................... 20-3/4" ± 1/4"
Greatest Diameter of Bulb............................................. 15-7/8" ± 1/8"
Minimum Screen Diameter................................................................. 14-1/2"
Mounting Position.......................................................................................... Any
Cap........................................ Recessed Small Cavity (JETEC No.J1-21)
Base ......................... Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

BOTTOM VIEW
Pin 1 - Heater X Pin 11 - Cathode

Pin 2 - Grid No.l Pin 12 - Heater

Pin 10 - Grid No.2 Cap - Anode

Maximum Ratings, Design-Center Values:
ANODE VOLTAGE...................................................................... 15000 max. volts
GRID-No. 2 VOLTAGE............................................................ 410 max. volts
GRID-No. 1 VOLTAGE:

Negative bias value................................................. 125 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 Voltage*................................................................. 12000 volts

♦Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 9000 volts.

FEB. 1, 1952 TENTATIVE DATATUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I6DP4-A
KINESCOPE

Grid-No.2 Voltage................................................. 250 volts
Grid-No.1 Voltage0 ............................................. -27 to -63 volts
Focusing-Coil Current (DC, Approx. )f . . 115 ma
I on-Trap-Magnet Current (DC, Approx.)# . 110 ma

Maxinum Circuit Values:
Grid-No.1-Circuit Resistance....................... 1.5 max. megohmd
0 For visual extinction of undeflected, focused spot.
* For specimen focusing coil similar to JETEC Focusing Coil No.109 po­

sitioned with air gap toward kinescope screen and center line of air 
gap 3-1/4 inches from Reference Line (see Outl ¡ne Drawing). The indicated 
current is for condition with combined grid-No.1 bias voltage and video­
signal voltage adjusted to produce a highlight brightness of 20 foot­
lamberts on a 14-1/2" x 10-1/4" picture area sharply focused at center 
of screen.

# For specimen ion-trap magnet similar to JETEC Ion-Trap Magnet No.108 
located in optimum position and rotated to give maximum brightness.

OPERATING NOTES
X-Ray Warning. Wien operated at anode voltages up to 16 ki lovolts, 
the I6OP4-A does not produce any harmful x-ray radiation. However, 

because the rating of the tube permits operation at voltages as high 
as 16.5 kilovolts (absolute value), shielding of the I6DP4-A for x-ray 

radiation may be needed to protect against possible injury from pro­

longed exposure at close range whenever the operat i ng conditions involve 
voltages in excess of 16 kilovolts.

NOTE |: REFERENCE LIME IS DETERMINED BY POSITION WHERE REFERENCE­
LINE GAUGE (JETEC No. 112) 1.500« ♦ 0.003’ - 0.000« I.D. ANO 2« 
LONG WILL REST ON BULB CONE.

NOTE 2! THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN POSITION
NO.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE 
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AX IS) OF 
± 10°. ANOOE TERMINAL ISON SAME SIDE AS VACANT PIN POSITION No.3.

FEB. 1, 1952 TurmA.TMiMT TENTATIVE DATA
I I I

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY



I6GP4-B
KINESCOPE

ROUND METAL-SHELL TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION

I DATA

General :
Heater, for Uni potential Cathode: 

Voltage................................... 6.3 ......................... ac or de volts
Current........................................ 0.6 ± 10%.............................................. amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes......................... 6 ppf
Cathode to all other electrodes.............................. 5 ppf

Faceplate, Spherical................................................... Frosted Filterglass
Light transmission (Approx.) ............................................................ 66%

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 
Fluorescence................................................................................................White
Phosphorescence................................................................................................White

Persistence.....................................................................................................Short
Focusing Method............................................................................................. Magnetic
Deflection Method........................................................................................ Magnetic
Deflection Angle (Approx.) ............................................................................70°
Ion-Trap Gun.......................... Requires External Single-Field Magnet
Tube Dimensions:

Maximum overall length .................................................._. . 17-11/16”
Greatest diameter.....................................................................15-7/8” ± 1/8"

Minimum Useful Screen Diameter .................................................. 14-3/8"
Weight (Approx.)............................................................................................. 11 lbs
Mounting Position................................................................................................Any
Ultor Terminal........................ Metal-Shell Lip
Base.............................. Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

Basing Designation for BOTTOM VIEW ................................................... 12D

Pin 1 - Heater
Pin 2 - Grid No.l 
Pi n 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater

Metal-Shel 1 Lip - 
Ul tor 
(Grid No.3, 
Col lector)

Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE...................................................................... 14000 max. volts
GRID-No.2 VOLTAGE............................................................ 410 max. volts
GRID-No.1 VOLTAGE: 

Negative bias value............................................. 125 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

* Indicates a change.

2-56 DATA 1TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I6GP4-B
KINESCOPE

Equipment Design Ranges:
With any ultor voltage (Ec3) b 

and grid-No.2 voltage (Ec2 )

Grid-No.l Voltage for
Visual Extinction of
Focused Raster...............................

Grid-No.l Video Drive 
from Raster Cutoff 

(Black Level ) :
White-level value 

(Peak posit ive)
Grid-No.2 Current ...........................

Focusing-Coil Current (DC)0 . .

Ion-Trap Magnet Current 
(Average)** ................................

Minimum Field Strength of 
PM Ion-Trap Magnet §.............

Field Strength of Adjustable 
Centering Magnet.......................

Examples of Use of Design Ranges:
With ultor voltage of 
and grid-No.2 voltage of

Grid-No.l Voltage for
Visual Ext inet ion of 
Focused Raster...........................

Grid-No.l Video Drive 
from Raster Cutoff 

(Black Level ) :
White-level value 

(Peak positive)
Focusing-Coil Current (DC). .
Minimum Field Strength of

PM Ion-Trap Magnet..................

tween 12000* and 14000 volts
between 200 and 410 volts

-9.3% to -24% of Ec2 vol tsi

9.3% to 24% of Ec2 volts
____ -15 to +15 /¿amp

DVÏ&x io7] io% -
VS* 28 ma

x 31 gausses

0 to 8 gausses

12000 .volts
300 volts

-28 to -72 volts

28 to 72 volts
99 ± 10% ma

29 gausses

Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 12000 volts.

0 For specimen focusing coil similar to JETEC Focusing Coil No.109 posi­
tioned withairgap toward kinescope screen and center line of air gap 
3 Inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No.1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-lamberts measured on an In­
dian Head Test Pattern set for a 10* x 13-1/4* picture size.

** For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l and grid No.2 and rotated to give maximum brightness.

§ See next page. -►Indicates a change.

2-56 DATA 1TUBE DIVISION
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I6GP4-B 
KINESCOPE

Maximum Circuit Values:
Grid-No. 1—Circuit Resistance.............................. 1.5 max. megohms

§ For specimen PM ion-trap magnet, such as Heppner Model NO.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum

I value. The maximum strength of this magnet should not exceed the speci­
fied minimum value by more than 6 gausses. This procedure will insure 
use of a PM ion-trap magnet allowing adequate adjustment to permit 
satisfactory performance without loss of highlight brightness.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section

2-56 tube division DATA 2
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SCREEN DIA. I4%"MIN.*

40 R.7^

16 *'16
16° MAX.

EXTERNAL 
INSULATING 

COATING 
^/min. CONTACT 16 AREAy

VJ

Î|6 R. MAX.

9 " <6

f zLN, » 
32

I/+ 3Z 
'2* <<16

ULTOR 
LIP-TERMINAl.

METAL 
SHELL 

(NOTE 3)
REFERENCE

6.48" LINE 
MAX. (NOTE I)

I7 >i6 
MAX.

-%'
SMALL-SHELL DUODECAL 

5-PIN BASE (NOTE 2)

92CM-7374RI

DETAIL OF LIP

NOTE l: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.I 10 (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 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 2-1/2”.

NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT HIGH 
VOLTAGE. ANY MATERIAL IN CONTACT WITH THE SHELL OR THE 
FACE MUST BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED 
ULTOR VOLTAGE.

CE-7374R12-56
TUBE DIVISION

■AINO CORPORATION OP AMERICA. HARRISON. NEW JERSEY
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ROUND GLASS TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General:
Heater, for Unipotential Cathode:

Voltage........................................ 6.3’......................... ac or de volts
i Current........................................ 0.6 .................................................. amp
Direct Interelectrode Capacitances:

Grid No.l to All Other Electrodes.................... 6 ... ppf
Cathode to All Other Electrodes......................... 5 ... ppf
External Conductive Coating to Anode. . . J2000 max. ppf 

[ 750 min. ppf
Faceplate, Spherical . . . .'...................................................Filterglass

Light Transmission (Approx.)......................................................  . 66%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type

Fluorescence and Phosphorescence ............................................. White
Persistence of Phosphorescence .................................................. Short

Focusing Method..................................................................................... Magnetic
Deflection Method ........................................................................... Magnetic
Deflection Angle (Approx.) ................................................................. 52°
Ion-Trap Gun .................... Requires External Double-Field Magnet
Overall Length ...................................................................... 22-1/4" ± 3/8"
Greatest Diameter of Bulb............................................. 15-7/8" ± 1/8"
Minimum Screen Diameter............................................................................14-1/2"
Mounting Position.....................................................................................................Any

Base ......................... Small-Shell Duodecal 5-Pin (JETEC No. B5-57)
BOTTOM V IEW

Pin 1 - Heater -----\ Pin “ Heater

Pin 2 - Grid No.l \ Cap - Anode

Pin 10 - Grid No. 2 C - External
I Pin 11 - Cathode Conduct.

Coating

Maximum Ratings, Design-Center Values:
ANODE VOLTAGE................................................................. 14000 max. volts
GRID-No.2 VOLTAGE....................................................... 410 max. volts
GRID-No.l VOLTAGE ;
i Negative bias value............................................... 125 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 Voltage................................................................ 12000 volts

FEB. 1, 1952 tum fVBADTurNT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



Grid-No.2 Voltage.................................................. 300 volts
Grid-No. 1 Voltage0........................................ -33 to -77 volts
Focusing-Coil Current (DC, Approx.)A . 110 ma
I on-Trap-Magnet Current (DC, Approx.)# . 120 ma

Maximum Circuit Values:
Grid-No.1-Circuit Resistance ....................... 1.5 max. megohmsd

0 For visual extinction of undeflected focused spot.
4 For specimen focusing coil similiar to JETEC Focusing coil No.106 po­

sitioned with air gap toward kinescope screen, and center line of air 
gap about 3-1/4* inches from Reference Line (see Outline Drawing). 
The indicated current is for the condition with the combined g rld- 
No.l bias voltage and video-signal voltage adjusted to produce a high­
light brightness of 20 foot-lamberts on a 14-1/2* x 10-1/4* picture 
area sharply focused at center of screen.

t For specimen ion-trap magnet similiar to JETEC Ion-Trap Magnet No.10« 
located in optimum position and rotated to aive maximum brightness.

OPERATING NOTES

X-Ray Warning. When operated at or below the maximum anode-voltage 
rating shown in the tabulated data, the I6LP4-A does not produce any 
harmful x-ray radiation. All types of picture tubes may be operated 
at voltages (if ratings permit) up to 16 kilovolts (absolute value) 
without personal injury on prolonged exposure at close range. Above 
16 kilovolts, special shielding precautions for x-ray radiation may 
be necessary.

NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE REFERENCE-LINE 
GAUGE (JETEC No.112) 1.500" + 0.003" - 0.000" I.D. AND 2" LONG WILL 
REST ON BULB CONE.

NOTE 2: THE PLANE THROUGH THE TUBE AX IS AND V ACANT PIN POSITI ON No.3 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE TERMINAL BY AN 
ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 0F±10°. ANODE 
TERMINAL IS ON SAME SIDE AS VACANT PIN POSITION No.3.

TENTATIVE DATAFEB. 1, 1952 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I6RP4/ I6KP4
KINESCOPE

RECTANGULAR GLASS TYPE
MAGNETIC FOCUS MAGNETIC DEFLECTION

The 16RP4/16KP4 is the same as the 16RP4-A/16KP4-A except 
that it utilizes a non-aluminized phosphor and has a light 
output as shown by the curves on the back of this sheet.

2-56 DATATUBE DIVISION
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I6RP4-A/I6KP4-A \
KINESCOPE

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General :
Heater, for llni potent i al Cathode: 

। Voltage. . ............................... 6.3 ......................... ac or de volts
Current........................................ 0.6 ± 10%.............................................. amp

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes................ 6 ppf
Cathode to all other electrodes......................... 5 ppf
External conductive coating to ultor . .

( 750 min. ppf 
Faceplate, Spherical....................................................................... Filterglass

• Light transmission (Approx.) ............................................................ 66%
Phosphor (For Curves, see front of this Section) . . P4—Sulfide Type 

Alumi ni zed
Fluorescence ............................................................................................... White
Phosphorescence................................................................................................White

Persistence..................................................................................................... Short
Focusing Method..............................................................................................Magnetic
Deflection Method.........................................................................................Magnetic
Deflection Angles (Approx.):

Diagonal.................................................................................................................... 70°
Horizontal...............................................................................................................65°
Vertical....................................................................................................................50°

Ion-Trap Gun...........................Requires External Single-Field Magnet
Tube Dimensions:

Overall length ...................................................................... 18-3/4" ± 3/8"
Greatest width ...................................................................... 14-3/4" ± 1/8"
Greatest height..........................................................................11-1/2" ± 1/8"
Diagonal.........................................................................................16-1/8" ± 1/8"
Neck length....................................................................................7-1/2" ± 3/16"

Screen Dimensions (Minimum): - 
Greatest width ................................................................................ 13-1/2"
Greatest height. .... ............................................................ 10-1/8"
Diagonal......................................................................................................14-7/8"
Projected area..................................................................................131 sq. in.

Weight (Approx.)..........................................................................................16 lbs
Mounting Position..................................................................................................... Any
Cap.................................................Recessed Small Cavity (JETEC No.J1-21)
Bulb.............................................................................................................................J129
Base..............................Small-Shell Duodecal 5-Pin (JETEC 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 - UI tor 
(Grid No.3, 
Col 1 ector) 

C - External 
Conductive 
Coating

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
2-56 TUBE DIVISION TENTATIVE DATA 1
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KINESCOPE

Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE .....................................................................
GRID-No.2 VOLTAGE ...........................................................
GRID-No.1 VOLTAGE:

Negative bias value ..................................................
Positive bias value ..................................................
Positive oeak 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 .

Equipment Design Ranges:
With any ultor voltage (Ec 3) between 12000

and grid-No. 2 voltage (Ec 2^
Grid-No.l Voltage for

Visual Extinction of 
Focused Raster.............................

Grid-No.l Video Drive 
from Raster Cutoff 

(Black Level):
White-level value 

(Peak positive)
Grid-No.2 Current

Focusing-Coil Current

16000 max. vol ts
410 max. vol ts

125 max. vol ts
0 max. vol ts
2 max. vol ts

410 max. vol ts
150 max. vol ts
150 max. vol ts

and 16000
between 200 and 410 volts

-9.3% to

(DC)0 . V"

Ion-Trap Magnet Current 
(Average)** ..............................

Minimum Field Strength of 
PM Ion-Trap Magnet§ ....

Field Strength of Adjustable 
Centeri ng Magnet...................

Examples of Use of Design Ranges:

9.3% to
_____^15

^3
16000

0

vol ts

With ultor voltage of 
and grid-No. 2 voltage of

Grid-No.l Voltage for 
Visual Extinction of 
Focused Raster...................

Grid-No.l Video Drive

12000
300

-28 to -72

from Raster

Wh i te-1 evel

Focusing-Coil
Mi n imum Field

PM Ion-Trap

Cutoff
(Black Level): 

val ue
(Peak positive) 
Current (DC). . 
Strength of 
Magnet...................

28 to 72
100 ± 20%

29

See next page.

-24% of Ec2 vol ts

24% of Ec2 vol ts
to +15 /¿amp
115^ ± 20%

ma

x 30 
r

ma

- x 33
)

gausses

to 8 gausses

14000 volts
300 volts

-28 to -72 vol ts

28 to 72 vol ts
108 ± 20% ma

31 gausses

2-56 TENTATIVE DATA 1
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KINESCOPE

Maximum Circuit Values:
Grid-No.1-Circuit Resistance .............................. 1.5 max. megohms

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 12000 volts.

0 For specimen focusing coil simi 1 ar to J ETEC Focusing Coil No. 109 posi­
tioned with air gap toward kinescope screen and center line of air gap 
3-1/2 i nches from Reference Li ne (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No.1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-lamberts measured on an In­
dian Head Test Pattern set for a 13-1/2" x 10-1/8" picture size.

* * For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid No.l 
and grid No.2 and rotated to give maximum brightness.

§ For specimen PM ion-trap magnet, such as Heppner Model N0.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, t he tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section
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I6RP4-A 
KINESCOPE

ROTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.6 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 VACANT PIN POSITION No.6.

ROTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.IIO (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC’ OF THE GAUGE WITH THE GLASS FUNNEL.

ROTE 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".

ROTE 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.

CE-8878C2-56
TUBE DIVISION

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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. DATA
General :
Heater, for Unipotenti al Cathode:

Voltage..................................................6-3 .........................ac or de volts
Current..................................................0.6 ..................................................amp

■irect Interelectrode Capacitances:
IF Grid No.l to All Other Electrodes....................  6 ppf

Cathode to All Other Electrodes......................... 5 ppf
External Conductive Coatina to Anode . . /1500 max. ppf

( 750 min. ppf
Faceplate, Soherical ................................................................ Filterglass

Light Transmission.......................................................................................... 66%
Phosphor (For Curves, see front of this Section) . . P4-Sulfide Type 
r Fluorescence and Phosphorescence ............................................. White

Persistence of Phosphorescence .................................................. Short
Focusing Method..................................................................................... Magnetic
Deflection Method............................................................................... Magnetic
Deflection Angle (Approx.) ...................................................................... 70°
Ion-Trap Gun .................... Reauires External Double-Field Magnet
Overall Length ...................................................................... 17-3/4" ± 3/8"
Greatest Diameter of Bulb............................................. 15-7/8" ± 1/8"
Minimum Screen Diameter..................................................................... 14-1/2"
Mounting Position.....................................................................................................Any
Cap........................................Recessed Small Cavity (JETEC No. JI-21;
Base .................... Small-Shell Duodecal 5-Pin (JETEC No. B5-57)

Pin 1-Heater c^x---------x.
Pin 2- Grid No. 1 --------\
Pin 10-Grid No. 2
Pin 11-Cathode nJ ' A

Maximum Ratings, Design-Center Values:
ANODE VOLTAGE.................................................................
GRID-No.2 VOLTAGE ..................................................
GRID-No.1 VOLTAGE:

Negative bias value.............................................
k Positive bias value.............................................
F Posi five 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 . . . 

k Heater positive with respect to cathode

Typical Operation
Anode Voltage.................................................................
Grid-No. 2 Vol tage...........................................................

Pin 12-Heater
Cap - Anode 

C - External 
Conduct.

Coat i ng

16000 max. volts
410 max. vol ts

125 max. volts 
0 max. volts 
2 max. volts

410 max. volts
125 max. volts
125 max. volts

12000 volts
250 volts

FEB. 1, 1952 TENTATIVE DATATUBE DEPARTMENT
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I6WP4-A

KINESCOPE

Grid-No.l Voltage for Visual Extinction
of Undeflected Focused Spot....................  

Focusing-Coil Current (DC, Approx.)° . . 
Ion-Trap Current (Approx.jt ........................

-27 to 63
100
120

vol ts
ma 
ma

Maximum Circuit Values:
Grid-No.1—Circutt Resistance 1.5 max. megohmd

0 For specimen focusing coil similar to JETEC Focusing Coil No.106 
positioned with air gap toward kinescope screen and center line of air 
gap 3-1/4 inches from Reference Line (see Outline Drawing). The indi- 
catea current is for condition with combined grid-No.1 bias voltage and 
video-signal voltage adjusted to produce a highlight brightness of 20 
foot-lamberts on a 14-1/2" x 10-1/4" picture area sharply focused at 
center of screen.

t For specimen ion-trap magnet similar to JETEC Ion-Trap Magnet No.108 
located in optimum position and rotated to give maximum brightness. :

OPERATING NOTES
X-Ray Warning. When operated at anode voltages up to 16 kilovolts, 
the I6WP4-A does not produce any harmful x-ray radiation. However, 
because the rating of the tube permits operation at anode voltages as 
high as 17.6 kilovolts (absolute value), shielding of the I6WP4-A 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 kilovolts.

CONDUCTIVE
COATING |

NOTE |: WITH TUBE NECK INSERTED THROUGH FLARED ENO OF REFERENCE-LINE 
GAUGE JETEC No. 11G (SHOWN AT FRONT OF THIS SECTION) AND WITH TUBE 
SEATED IN GAUGE, THE REFERENCE LI NE I S DETERM I NED BY THE INTERSECTION 
OF THE PLANE CC OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 2: the plane through the tube AXIS and VACANT PIN POSITION NO.3 
MAY VART FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE TERMINAL BY 
AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF ± 10°. ANODE 
TERMINAL IS ON SAME SIDE AS VACANT PIN POSITION No.3.

FEB. 1, 1952 TENTATIVE DATA
TUBE DEPARTMENT
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I7AVP4/I7ATP4 
KINESCOPE

RECTANGULAR GLASS TYPE
MAGNETIC DEFLECTIONLOW-VOLTAGE FOCUS

DATA
Generai :
Heater, for Unipotential Cathode:

Voltage........................................ 6.3 ......................... ac or do volts
| Current........................................ 0.6 ± 10%...............................................amp
direct Interelectrode Capacitances:

Grid No.l to’al 1 other electrodes..................... 6 ppf
Cathode to all other electrodes.......................... 5 ppf
External conductive coat ing to ul tor. , . , m^x’ 

.... ^200 mm. ppf 
Faceplate, Spherical ................................................................. Filterglass

Light transmission (Approx.) .................................................................. 74%
Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 

Fluorescence................................................................................................White
Phosphorescence................................................................................................White

Pers i stence..................................................................................................... Short
Focusing Method...............................................................Electrostatic
Defl ection Method.........................................................................................Magnetic
Deflection Angles (Approx.):

Diagonal....................................................................................................................90°
Horizontal...............................................................................................................85°
Vertical.................................................................................................................... 68°

Ion-Trap Gun...........................Requires External Single-Field Magnet
Tube Dimensions:

Overall length ...................................................................... 15-5/8" ± 3/8"
Greatest width ................................................................. 15-25/64" ± 1/8"
Greatest height......................................................................... 12-9/32" ± 1/8"
Diagonal . .'.................................................................................16-5/8" ± 1/8"
Neck length. '.............................................................................. 6-1/2" + 3/16"

Screen Dimensions (Minimum): 
Greatest width ................................................................................ 14-5/16"

I Greatest height....................................................................................... 11-1/8"
Diagonal ...................................................................................................... 15-9/16"
Projected area........................................................................... 149 sq. in.

Weight (Approx.)..........................................................................................15 lbs
Mounting Position..................................................................................................... Any
Cap............................................. Recessed Small Cavity (JETEC No.Jl-21)
Bulb........................................................................................................................J-133
Base............................... Small-Shell Duodecal 6-Pin (JETEC No.B6-63)

Basing Designation for BOTTOM VIEW....................................................12L

Pin 1 -
Pin 2 -
Pin 6 -
Pin 10 -
Pin 11 -
Pin 12 -

Heater 
Grid No.l 
Grid No.4 
Grid No.2 
Cathode 
Heater

Cap - Ultor 
(Grid No.3, 
Grid No.5, 
Col 1 ector) 

C - External
Conduct i ve 

Coat i ng

10-56 TENTATIVE DATAITUBE DIVISION
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I7AVP4/I7ATP4 
KINESCOPE

GRID-DRIVE* SERVICE
Unless otherwise specified, voltage values are Positive

with respect to cathode
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE .................................................................
GRID-No.4 VOLTAGE:

Posi t ive value............................................................
Negat i ve value............................................................

GRID-No.2 VOLTAGE .......................................................
GRID-No.l VOLTAGE:

Negative peak value.............................. .....
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

¡Equipment Design Ranges:
With any ultor voltage (Ec^k) between 12000H 

and grid-No. 2 voltage CEC2k} between 200 1

16000 max. vol ts

1000 max. vol ts
500 max. vol ts
500 max. vol ts

200 max. vol ts
140 max. vol ts

0 max. vol ts
2 max. vol ts

410 max. volts
180 max. vol ts
180 max. vol ts

and 16000
and 500 volts

Grid-No.4 Voltage for
Focus wi th UI tor
Current of 100 /iamp . . . .

Grid-No.l Voltage for
Visual Extinction of 
Focused Raster.........................  

Grid-No.l Video Drive from
Raster Cutoff (Black Level):
White-level value 

(Peak positive)
Grid-No.4 Current .........................
Grid-No.2 Current .........................

Ion-Trap Magnet Current 
(Average)** ..............................

-0.4% to+2.2% of

-9.3% to--24% of Ec2k

9.3% to 24% of Ec2k
-25 to +25
-15 to+15

30

vol ts

vol ts

vol ts 
/xamp 
/xamp

ma

Minimum Field Strength of 
PM Ion-Trap Magnet§ . . . <

Field Strength of Adjustable
Centering Magnet.................... .... 0 to 8

gausses

gausses

the grid-No. 1
in which thethe operating condition ... __  .

potential with respect to cathode.
v i deo signal varies

#,**,§: See next 

10-56

page.
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Examples of Use of Design Ranges:
With ultor voltage of 
and grid-No.2 voltage of

14000
300

16000
300

volts 
volts

Grid-No.4 Voltage for 
Focus wi th UI tor

k Current of 100 /¿amp . . . -55 to +3IO -65 to +35O vol ts
trid-No.l Voltage for

V i suai Ext i net i on of 
Focused Raster......................... -28 to -72 -28 to -72 vol ts

Grid-No.1 Video Drive 
from Raster Cutoff

(Black Level ) :
White-level value

(Peak oositive) 28 to 72 28 to 72 vol ts
Minimum Field Strength of 

PM Ion-Trap Magnet. . . . 31 33 gausses

Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . 1.5 max. megohms

CATHODE-DRIVE" SERVICE
Unless otherwise specified, voltage values are Positive 

with respect to grid No.i
Maximum Ratings, Design-Center Values:
ULTOR-TO-GRI D-No. 1 VOLTAGE........................................ 16000 max. volts
GR1Cf-No.4-T0-GRI[>-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 valtie.................................................. 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

I not exceeding 15 seconds .... 410 max. volts'
After equipment warm-up period .... 180 max. volts

Heater positive with respect to cathode . 180 max. volts

Cathode drive is the operating condition in which the video signal varies' 
the cathode potential with respect to grid No.l and the other electrodes.

li

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

See next page.
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I7AVP4/I7ATP4
KINESCOPE

Equipment Design Ranges:
With any ultor-to-grid-No.1 voltage (Ec5g^ between 

12000# and 16000 volts
and grid-No.2-to-grid-No.1 voltage between

220 and 640 volts

Grid-No.4-to-Grid-No.1 Voltage 
for Focus with Ultor 
Current of 100 ¿zamp ....

Cathode-to-Grid-No.1 Voltage 
for Visual Extinction 
of Focused Raster ...............

Cathode-to-Grid-No.1 Video 
Drrve from Raster Cutoff 

(Bl ack Level): 
White-level value

(Peak negative)
Grid-No.4 Current .........................
Grid-No.2 Current .........................

Ion-Trap Magnet Current 
(Average)** ..............................

Minimum Field Strength of 
PM Ion-Trap Magnet§ ....

Field Strength of Adjustable 
Centeri ng Magnet....................

0% to 2.6%

8.5%

8.5%

Examples of Use of Design Ranges:
With ultor-to-grid-No.1 

voltage of 
and grid-No.2-to-grid-No.1 

voltage of
Grid-No.4-to Grid-No.l Voltage 

for Focus with UI tor
Current of 100 /¿amp .... 1

Cathode-to-Grid-No.1 Voltage 
for Visual Extinction 
of Focused Raster ...............

Cathode-to-Grid-No.1 Video
Drive from Raster Cutoff 

(Black Level):
White-level value 

(Peak negative)
Minimum Field Strength of 

PM Ion-Trap Magnet...............

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

0

to

to

19,

19.
-25 to
-15 to

16000

16000

0 to 8

14000

300

to 365

25 to 58

25 to 58

31

**,§: See next page.

5 of Eç5gt vol ts

% of Ec2gi vol ts

% of EC g vol ts
+25 /zamp
+15 /zamp

x 30 ma

x 33 gausses

gausses

16000 volts

300 volts

0 to 415 vol ts

25 to 58 vol ts

25 to 58 vol ts

33 gausses

1.5 max. megohms

TENTATIVE DATA 210-56
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N Brilliance and definition decrease with decreasing ultor voltage or 
ul tor-to-g r i d-No. 1 voUage. Ingeneral, theultor voltage or ultor-to- 
grid-No.l voltage should not oe less than 12000 volts.

* * For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edgeofthe pole pieces located overthegap between grid No.l 
and grid No.2 and rotated to give maximum brightness.

§ For specimen PM ion-trap magnet, such as Heppner Model N0.E437, or 
equivalent, located in optimum position and rotated to give maximum 
□ rightness. Foragiven equipment application, thetolerance range for 

I the strength of the pm ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness.

Por X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES

at front of this Section
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y I7AVP4/I7ATP4

KINESCOPE

^MAXIMUM 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 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 JETEC No.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 RIG IDLY 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 MINI MUM SIZE AND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF TH IS 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 LINT­
LESS CLOTH.
NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE I ND ICATED 
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 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE.

10-56 CE-8341R1C
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17AVP4-A/17ATP4-A 
KINESCOPE

RECTANGULAR GLASS type ALUMINIZED SCREEN



tube division
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I7BP4-A
KINESCOPE

RECTANGULAR GLASS TYPE
MAGNETIC FOCUS.MAGNETIC DEFLECTION

The 17BP4-A is the same as the 17BP4-B except that it uti­
lizes a non-aluminized phosphor and has a light output as 
shown by the curves on the back of this sheet.

DATA2-56 TUBE DIVISION
«ADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY



I7BP4-A
AVERAGE GRID-DRIVE CHARACTERISTICS
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I7BP4-B
KINESCOPE

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN

MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General :
Heater, for Uni potential Cathode: 

Voltage................................... 6.3 ......................... ac or de volts
Current........................................ 0.6 ± 10%.............................................. amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes.................... 6 ppf
Cathode to all other electrodes......................... 5 ppf
External conductive coating to ultor . . .J1500 max. ppf

t 750 min. ppf
Faceplate, Spherical...........................................Filterglass

Light transmission (Approx.) ............................................................ 66%
Phosphor (For Curves, see front of this Section) . . P4—Sulfide Type 

Aluminized 
Fluorescence................................................................................................White
Phosphorescence...............................................................................................Whi te

Persistence.....................................................................................................Short
Focusing Method............................................................................................. Magnetic
Deflection Method........................................................................................ Magnetic
Deflection Angles (Approx.): 

Diagonal...............................................................................................................70°
Horizontal.............................................................................................................. 65°
Vertical....................................................................................................................50°

Ion-Trap Gun.........................Requires External Single-Field Magnet
Tube Dimensions:

Overall length ................................................................. 19-3/16" ±3/8"
Greatest width ................................................................. 15-25/64" ± 1/8"
Greatest height.......................................................................12-9/32" ± 1/8"
Diagonal..........................................................................................16-5/8" ± 1/8"
Neck length................................................................................... 7-1/2" ± 3/I6"

Screen Dimensions (Minimum):
Greatest width ..................................................................................... 14-1/4"
Greatest height...........................................................................................10-3/4"
Diagonal .................................................................................................... 15-1/4"
Projected area........................................................................... 140 sq. in.

Weight (Approx.)..........................................................................................18 1 bs
Mounting Position.....................................................................................................Any
Cap.............................................Recessed Small Cavity (JETEC No.Jl-21)
Bulb............................................................................................................................. J-133
Base............................... Small-Shell Duodecal 5—Pin (JETEC No.B5-57)

Basing Designation for BOTTOM VIEW ................................................... 12N

Pin 1-Heater Cap-Ultor
Pin 2-Grid No.l \ (Grid No.3»
Pin 10-Grid No.2 i ^ZZZ^xl Collector)
Pin 11-Cathode W C - External
Pin 12-Heater (ztsJ Conductive

O“© Coating

TENTATIVE DATA 12-56 TUBE DIVISION
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I7BP4-B
KINESCOPE

Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE............................................................... 16000 max. volts
GRID-No. 2 VOLTAGE...................................................... 410 max. volts
GRID-No.1 VOLTAGE:'

Negative bias value............................................ 125 max. volts
Positive bias value............................................ 0 max. voltsi
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:
With any ultor voltage (Ecg) between 12000* and 16000 volts

and grid-No.2 voltage (ECg)
Grid-No.1 Voltage for

Visual Extinction of

between 150 and 410 volts

Focused Raster . ’..................
Grid-No.1 Video Drive 

from Raster Cutoff
(Black Level):

White-level value 
(Peak positive)

Grid-No.2 Current.......................

Focusing-Coil Current (DC)0.

Ion-Trap Magnet Current 
(Average)**...........................

Minimum Field Strength of 
PM Ion-Trap Magnet§. . . .

Field Strength of Adjustable
Centering Magnet ..................

-9.3% to -24% of EC2

9.3% to 24% of Ec2 
-15 to +15

D/Sxio6]±i0’

16000 X 30

V 16000 X 33

0 to 8

vol ts

vol ts
/¿amp

ma

ma

gausses

gausses
Examples of Use of Design Ranges:

With ultor voltage of
and grid-No.2 voltage of

Grid-No.1 Voltage for
Visual Extinction of
Focused Raster .......................

Grid-No.1 Video Drive
from Raster Cutoff

(Black Level):
White-level value

' (Peak positive)
Focusing-Coil Current (DC) . 
Minimum Field Strength of

PM Ion-Trap Magnet . . . .

12000 I4OOO Volts
300 300 volts

-28 to -72 -28 to -72 volts

28 to 72 28 to 72 volts
92 ± 10% 99 ± 10% ma

29 31 gausses
*,°,**, §: See next page.
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I7BP4-B
KINESCOPE

Maximum Circuit Values:
Grid-No.1—Circuit Resistance .............................. 1.5 max. megohms

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 12000 volts.

0 For specimen focusing coil simi1 ar to J ETEC Focusing coil No.109 posi­
tioned with air gap toward kinescope screen and center line of air gap 
3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No.1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-lamberts measured on an In­
dian Head Test Pattern set for a m-l/u" x 10-3/u" picture size.

** For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between gri d No.l 
and grid No.2 and rotated to give maximum brightness.

§ For specimen PM ion-trap magnet, such as Heppner Model N0.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section

TENTATIVE DATA 22-56 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I7BP4-B
KINESCOPE

SCREEN 
HEIGHT 

IO \ 
MIN.

SCREEN WIDTH
14 MIN.

I52%4ika

SMALL-SHELL DUODECAL
5-PIN BASE (NOTE 3) 

JETEC NÄB5-57
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I7BP4-B
KINESCOPE

NOTE |: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.6 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 VACANT PIN POSITION No.6.
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.I I 0 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE 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. 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 LINT­
LESS CLOTH.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-8879C2-56
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AVERAGE GRID-DRIVE CHARACTERISTICS
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF
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AVERAGE GRID-DRIVE CHARACTERISTICS

0 20 40 60 80
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF
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I7CP4 
KINESCOPE

RECTANGULAR METAL-SHELL TYPE
MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA

General :

Heater, for Uni potential Cathode:
Vol tage. 
Current.

6.3
0.6

ac or

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to Al 1 Other Electrodes........................6
Cathode to All Other Electrodes.................................5

de vol ts 
amp

Face Plate (Transmission of about 65%) . . .
Phosphor (For Curves, see front of this Section) 

Fluorescence and Phosphorescence . . . . 
Persistence of Phosphorescence ..............

Focusing Method...........................................................
Deflection Method......................................................
Deflection Angles (Approx.):

Diagonal....................................................................
Horizontal...............................................................
Vertical....................................................................

/Z/if 
A^f

Frosted Filterglass 
No.4-Sul fide Type 
..................... White 
...........................Short 
.... Magnetic 
.... Magnetic

70°
66°
50°

Ion-Trap Gun .... Requires External, Single-Field Magnet
Maximum Overall Length .................................................................... 19"
Greatest Diagonal of Tube at Lip.................. 16-13/16" ± 3/16"
Greatest Width of Tube at Lip................................15-15/16" ± 1/8"
Greatest Height of Tube at Lip........................... 12-1/4" ± 1/8"
Screen Size............................................................................ 14-5/8" x 11"
Mounting Position................................................................................. Any
Anode Terminal............................................................... Metal-Shell Lip
Base ....................... Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

Basing Designation for BOTTOM VIEW 12D1

Pi n
Pi n
Pi n

1 - Heater
2 - Grid No. 1

10-Grid No.2
11 - Cathode

Pin 12-Heater
Metal-Shell Lip:

Anode

Maximum Ratings, Design-Center Values: 
ANODE VOLTAGE0 ...................................................... 
GRI D-No. 2 VOLTAGE.................................................  
GRID-No.1 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

0 The product of anode vol tage and average anode current should be 
to 6 watts.

limi ted

16000 max. vol ts
410 max. vol ts

125 max. vol ts
0 max. vol ts
2 max. vol ts

410 max. vol ts
180 max. vol ts
180 max. vol ts

JAN. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I7CP4
KINESCOPE

Typical Operation:

Anode Voltage* .............................. 12000 14000 vol ts
Grid-No.2 Voltage......................... 300 300 volts
Grid-No.l Voltage for Visual 

Extinction of Undeflected
Focused Spot............................... •-33 to-77 -33 to-77 vol ts

Focusing Coil Current (DC)4. 96 ± 6% 104 ± 6% ma
Field Strength of Single-Field 

Ion-Trap Magnet §............... 45 50 gausses
Ion-Trap Magnet Current 

(DC, approx.)#.................... 70 - ma

Maximum Circuit Values:

Grid-No.1-Circuit Resistance.................................. 1.5 max. megohms(

Minimum Circuit Values:

The power supply should be of the limited-energy type with 
inherent reguI ation to 1¡mit the continuous short-circuit cur­
rent to 5 ma. If the supply permits the instantaneous short­
circuit current to exceed 1 ampere, or is capable of storing 
more than 250 microcoulombs,.the effective resistance in cir­
cuit between indicated electrode and the output capacitor
should be as foilows:

Grid-No. 1—Ci rcuit Resistance.............................. 150 min. ohms
Grid-No.2-Ci rcuit Resistance.............................. 470 min. ohms
Anode-Circuit Resistance....................................... 18000 min. ohms

The resisters used should be capable of withstanding the ap­
plied voltage.

* Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 12000 volts.
For specimen focusing coil similiar to JETEC Focusing Coil No.109, 
positioned with air gap toward kinescope screen, and center line of 
air gap about 3 inches from Reference Line (see Outline Drawing). The 
indicated currents are for the condition with the combined grid-No.1 
bias voltage and video-signal voltage adjusted to produce a highlight 
brightness of 30 foot-lamberts on a 14-3/8" x 10-11/16" picture area 
sharply focused at center of screen.

§ Measured at center of field with General Electric Gauss Meter, Cat. 
No. 409X51.

# For specimen ion-trap magnet simi1iar to JETLC Ion-Trap Magnet No.ill, 
located in optimum position and rotated to give maximum brightness.

OPERATING NOTES

When operated at anode voltages up to 16 kilovolts, the 
I 7CP4 does not produce any harmful x-ray rad i at ion . However, 
because the rating of the tube permits operation at anode 
vo I tages as h igh as I 7.6 k i I ovo I ts ( ab so I ute va I ue ), shield­
ing of the I7CP4 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 kilovolts.

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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KINESCOPE
NOTE i: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE (JETEC No. I IO) AND WITH TUBE SEATED 
IN GAUGE, THE REFERENCE LINE IS DETERMINED BY THE INTER­
SECT ION OF THE PLANE CC ' OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 2: SOCKET FOR THI S 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 ACIRCLE CONCENTRICWI TH METAL SHELL AXIS AND HAVING 
A DIAMETER OF 2-3/4".

NOTE 3: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE 
MUST BE WITHIN THIS SPACE.

NOTE U: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION-TRAP 
MAGNET. DIRECT ION OF THEF I ELD OF THE ION-TRAP MAGNET SHOULD 
BE SUCH THAT THE NORTH POLE I S ADJACENT TO VACANT PIN POSITION 
No.8 AND THE SOUTH POLE TO PIN No.2.
NOTE 5: METAL SHELL AND GLASS FACE OPERATEATHIGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST 
HAVE INSULATING PROPERTIES ADEQUATE TO WITHSTAND THE 
APPLIED ANODE VOLTAGE PLUS I Qi.

NOTE 6: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.6 MAY VARY FROM THE MAJOR AXIS OF THE GLASS 
FACE BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF 10°.

NOTE 7: IN THIS REGION THE ANGULAR VARIATION AROUND 
PERIPHERY OF SHELL ISO0 TO 18°.

NOTE 8: SUPPORT TUBE BY LIP ONLY AT CORNERS WITHIN THIS 
SPACE.

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

JAN. 1, 1951 CE-7535C
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I7GP4 

KINESCOPE
ELECTROSTATIC FOCUS

RECTANGULAR METAL-SHELL TYPE
MAGNETIC DEFLECTION

DATA

General :

Heater, for Uni potential
Vol tage...................................
Current...................................

Cathode:
6.3 
0.6

Direct Interelectrode Capacitances: 
Grid No.l to All Other Electrodes, 
Cathode to All Other Electrodes. ,

ac or de vol ts 
.... amp

6
5

p/if 
A^f

Face Plate (With about 66% light transmission) Frosted Filterglass
Phosphor ............................................................

Fluorescence and Phosphorescence 
Persistence of Phosphorescence . 

Focusi ng Method............................................. 
Deflection Method........................................ 
Deflection Angles (Approx.):

Diagonal.......................................................
Horizontal..................................................
Vertical.......................................................

No. 4-Sul f i de Type 
.................. White 
..... Short 
. Electrostatic 
.... Magnetic

70°
66°
50°

Ion-Trap Gun .... Requires External, Single-Field Magnet
Maximum Overal1 Length ..................................................................... 19-5/16"
Greatest Diagonal of Tube at Lip . . . 
Greatest Width of Tube at Lip....................  
Greatest Height of Tube at Lip . . . . 
Screen Size................................................................ 
Mounting Position.................................................  
UI tor* Termi nal...................................................... 
Base.........................Small-Shell Duodecal

BOTTOM VIEW

. . 16-13/16" ± 3/16" 

. . . 15-15/16" ± 1/8" 

. . . 12-1/4" ± 1/8" 

. . . . 14-5/8" x 11" 

.................................. Any 

. . . Metal-Shell Lip 
6-Pin (JETEC No.B6-63)

Pin 
Pi n 
Pin 
Pi n 
Pin

1 - Heater
2-Grid No.l
6 - Grid No. 4

10-Grid No.2 
11 - Cathode■

3
Pin 12-Heater 
Metal-Shell Lip —

Grid No.3,
Grid No.5, 
Col 1ector

Maximum Ratings, Design-Center Values:
ULTOR* VOLTAGE ................................................................
GRID-No.4 VOLTAGE...........................................................
GRID-No. 2 VOLTAGE...........................................................
GRID-No.1 VOLTAGE:

Negative bias value.................................................
Posi t i ve b i as val ue..................................................
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.

•: see next page.

16000 max. vol ts
5000 max. vol ts

500 max. vol ts

125 max. vol ts
0 max. vol ts
2 max. volts

410 max. vo 1 ts
180 max. volts
180 max. volts

MAY 1, 1951 TENTATIVE DATA 1TUBE DEPARTMENT
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I7GP4
KINESCOPE

Equipment Design Ranges:

For any ultor voltage (Eu) between 12000* and 16000 volts 
and grid-No. 2 voltage (ECs) between 150 and 500 volts

Grid-No.4 Voltage for Ultor
Current of 100 /¿amp.........................19.1% to 25.9% of Eu volts

Grid-No.l Voltage for Visual
Extinction of Undeflected

Focused Spot.................................. 11% to 25.7% of EC2 volts
Grid-No.4 Current.................................. -15 to +25 /zamp
Grid-No.2 Current.................................. -15 to +15 /zamp
Field Strength of Single-Field ।—---------

Ion-Trap Magnet (Approx.). . . gausses
Field Strength of Adjustable

Centering Magnet .............................. 0 to 8 gausses

Examples of Use of Design Ranges:

For ultor voltage of. . . 12000 14000 volts
and grid-No.2 voltage of. 300 300 volts

Grid-No.4 Voltage for
UI tor Current of

100 /zamp............................. 2290 to 3100 2670 to 3620 volts
Grid-No.l Voltagef .... -33 to “77 -33 to -77 volts 
Ion-Trap Magnet

(Rated Strength) .... 35 40 gausses

Maximum Circuit Values:

Grid-No.1-Circuit Resistance .................................. 1.5 max. megohms

* In the 17GP4, grid No.5 which has the ultor function, grid No.?, and 
col lector are connected together within the tube and 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, to which 
is applied the highest de voltage for accelerating the electrons in 
the beam prior to its deflection.

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 12000 volts.

f For visual extinction of undeflected focused spot.

TENTATIVE DATA 1MAY 1, 1951
TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I7GP4

KINESCOPE

OPERATING NOTES

X-Ray Warning. When operated at ultor voltages up to 16 
kilovolts, the I 7GP4 does not produce any harmful x-ray 
radiation. However, because the rat i ng of the tube permits 
operation at voltages as high as 17.6 kilovolts (absolute 
value), shielding of the I 7GP4 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 kilovolts.

Direction of the field of the ion-trap magnet should be 
such thatthenorth po I e i s ad jacent to vacant pin position 
No.8 and the south pole to pin No.2.

MAY 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I7GP4 
KINESCOPE

NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I IO I SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED I NGAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC’ 
OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 2: SOCKET FOR TH I S BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE I 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND 
HAVING A DIAMETER OF 2-3/4”.

NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT H IGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST 
BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR 
VOLTAGE.

NOTE 4*. THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 
VARY FROM THE HORIZONTAL AXIS OF THE GLASS FACE BY AN 
ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AX I S) OF ± 10°.

NOTE 5: IN THIS REG I ON THE ANGULAR VARIATION AROUND PERI­
PHERY OF METAL SHELL IS 0° TO 18°.

NOTE 6: SUPPORT TUBE BY LIP ONLY AT CORNERS WITHIN THIS 
SPACE.

TUBE DEPARTMENT
•ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I7GP4
AVERAGE GRID-DRIVE CHARACTERISTICS

0 10 20 30 40 50 60 70
VIDEO SIGNAL VOLTS FROM CUTOFF
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I7HP4/I7RP4 \
KINESCOPE

RECTANGULAR GLASS TYPE 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION

The 17HP4/17RP4 is the same as the 17HP4-B except that it 
utilizes a non-aluminized phosphor and has a light output 
as shown by the curves on the back of this sheet.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I7HP4
AVERAGE GRID-DRIVE CHARACTERISTICS

TUBE DIVISION
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RECTANGULAR GLASS TYPE ALUMINIZED SCREEN

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION

DATA
General:
Heater, for Uni potential Cathode:

, Voltage........................................ 6.3 ......................... ac or de volts
' Current........................................ 0.6 ± 10%........................  .amp
Direct Interelectrode Capacitances:

Grid No.l to all other electrodes.................... 6 ppf
Cathode to all other electrodes......................... 5 ppf
External conductive coating to ultor . . . max. ppf 

- [ 750 min. ppf
^Faceplate, Spherical.......................................................Filterglass

Light transmission (Approx.)..................................................................66%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type

Al umi ni zed
Fluorescence.....................................................................................................White
Phosphorescence................................................................................................White

Pers i stence.....................................................................................................Short
Focusing Method................................................................... Electrostatic
Defl ection Method.........................................................................................Magnetic
Deflection Angles (Approx.): 

Diagonal...............................................................................................................70°
Horizontal...............................................................................................................65°
Vertical....................................................................................................................50°

Ion-Trap Gun.......................... Requires External Single-Field Magnet
Tube Dimensions:

Overall length....................................................................... 19-3/16" ±3/8"
Greatest width ................................................................. 15-25/64" ± 1/8"
Greatest height.......................................................................12-9/32" ± 1/8"
Diagonal..........................................................................................16-5/8" ± 1/8"
Neck length....................................................................................7-1/2" ± 3/16"

^creen Dimensions (Minimum): 
Greatest width ............................................................................... 14-1/4"
Greatest height...........................................................................................10-3/4"
Diagonal .................................................................................................... 15-1/4"
Projected area.................................................................................140 sq. in.

Weight (Approx.)..........................................................................................18 1 bs
Mounting Position.....................................................................................................Any
Cap ........................................... Recessed Small Cavity (JETEC No.JI-21)
Bulb . .....................................................................................................................J-133
Base ......................... Small-Shell Duodecal 6-Pin (JETEC No.B6-63)

Basing Designation for BOTTOM VIEW..................................................12L

Pin 1 - Heater @ Cap-UI tor
Pin 2 - Grid No.l zf/'r\ (Grid No.3,
Pin 6 - Grid No.4 / \ Grid No.5,

. Pin 10 - Grid No.2 Collector)
' Pin 11 - Cathode C-External

Pin 12 - Heater Conductive
Coat i ng

2—56 TUBE division TENTATIVE DATA 1
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I7HP4-B
KINESCOPE

GRID-DRIVE* SERVICE

Unless otherwise specified, voltage values are positive 
with respect to cathode

Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE..................................................................... 16000 max. volts
GRID-No.4 VOLTAGE:

Positive value........................................................... 1000 max. volts
Negative value........................................................... 500 max. volts

GRID-No.2 VOLTAGE........................................................... 500 max. volts
GRID-No.1 VOLTAGE:

Negative bias value................................................. 125 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 (Ec5k) between 12000# and 16000 volts 

and grid-No.2 voltage (Ec2k) between 150 and ¡00 volts
Grid-No.4 Voltage for

Focus with Ultor
Current of 100 /¿amp........................-0.4% to +2.2% of Ec$k volts

Ec2k volts

Grid-No.l Voltage for
Visual Extinction of
Focused Raster...................................... -9.3% to -24% of

Grid-No.l Video Drive 
from Raster Cutoff 

(Black Level):
White-level value

(Peak positive) 9.3% to 24% of
Grid-No.4 Current....................................... -25 to +25
Grid-No.2 Current....................................... -15 to +15

Ion-Trap Magnet Current /r .
(Average)**........................................ J—x 30

, V16000 P
Minimum Field Strength of l£c k

PM Ion-Trap Magnet§........................... \16000 x
Field Strength of Adjustable 

Centering Magnet.................... 0 to 8

Grid drive is the operating condition in which the v 
the grid-No.1 potential with respect to cathode.

Ec2k volts 
¿tamp 
/¿amp

ma

gausses

gausses

signal varies

See next page.
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I7HP4-B 
KINESCOPE

Examples of Use of Design Ranges:

Grid-No. 1-Circuit Resistance.................................... 1.5 max. megohms

With ultor voltage of 14000 16000 vo Its
and grid-No.2 voltage of

Grid-No.4 Voltage for 
Focus with Ultor

300 300 volts

Current of 100 ^.amp . . .
Grid-No.1 Voltage for 

Visual Extinction of

-55 to +300 -65 to +350 vol ts

Focused Raster.........................
Grid-No.1 Video Drive 

from Raster Cutoff
(Black Level ) :

White-level value

-28 to -72 -28 to -72 vol ts

(Peak posit ive) 
Minimum Field Strength of

28 to 72 28 to 72 vol ts

PM Ion-Trap Magnet. . . .

Maximum Circuit Values:

31 33 gausses

CATHODE-DRIVE" SERVICE
Unless otherwise specified, voltage values are positive 

with respect to grid No.l

Maximum Ratings, Design-Center Values:
ULTOR-TO-GRID-No.l VOLTAGE ................................... 16000 max. volts
GRID-No.4-T0-GRID-No.l VOLTAGE:

Positive value............................................................ 1000 max. volts
Negative value............................................................ 500 max. volts

GRID-No.2-T0-GRID-No.l VOLTAGE ......................... 625 max. volts
GRID-No.2-T0-CATH0DE VOLTAGE.............................. 500 max. volts
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive bias value........................................ 125 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

Cathode drive is the operating condition in which the video signal varies 
the cathode potential with respect to grid No.l and the other electrodes.

#, , §: See next page._____________________________________________ __________
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I7HP4-B 
KINESCOPE

Equipment Design Ranges:
With any ultor-to-grid-No.i voltage (Ec5g1) between 

12000% and 16000 volts 
and grid-No.2-to-grid-No. 1 voltage (Ec2g1) between

165 and 620 volts
Grid-No.4-to-Grid-No.1 Voltage *

for Focus with Ul tor
Current of 100 /¿amp.................... 0% to 2.6% of Ec5gi volts

Cathode-to-Grid-No.l Voltage
for Visual Extinction
of Focused Raster......................... 8.5% to 19.4% of Ec2g। volts

Cathode-to-Grid-No.l Video
Drive from Raster Cutoff I

(Black Level):
White-level value

(Peak negative)
Grid-No.4 Current..............................

8.5% to 19.4% of Ec?<
-25 to +25

3] volts 
/¿amp

Grid-No.2 Current.............................. -15 to +15 /¿amp

Ion-Trap Magnet Current 
(Average)**...................................

./HZ X 30

V 16000
ma

Minimum Field Strength of l Ec^qi
PM Ion-Trap Magnet § ................. . / 5^1 33

V 16000
gausses

Field Strength of Adjustable
Centering Magnet....................... '. 0 to 8 gausses

Examples of Use of Design Ranges:
With ultor-to-grid-No. 1

voltage of 14000 16000 vo l1 s
and grid-No.2-to-grid-No. 1

voltage of 300 300 volts
Grid-No.4-to-Grid-No.1 Voltage

for Focus with Ultor
Current of 100 /¿amp................... 0 to 365 0 to 415 vol ts

Cathode-to-Grid-No.l Voltage
for V isual Extinct ion
of Focused Raster ........................ 25 to 58 25 to 58 vol ts

Cathode-to-Grid-No.1 Video
Drive from Raster Cutoff

(Black Level):
White-level value

(Peak negative) 25 to 58 25 to 58 vol ts
Minimum Field Strength of

PM Ion-Trap Magnet........................ 31 33 gausses

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

#,**,§: See next page.
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# Brilliance and definition decrease with decreasing ultor voltage or 
ultor-to-grid-No.1 voltage. In general, the ultor voltage or the 
ultor-to-grid-No. 1 voltage should not be less than 12000 volts.

** For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l and grid No.2 and rotated to give maximum brightness.

.8 For specimen PM ion-trap magnet, such as Heppner Model No.EU??, or 
■ equivalent, located in optimum position and rotated to give maximum V brightness. For a given equipment application, the.tolerance range 

for the strength of the PM ion-trap magnet should be added to the 
minimum value. The maximum strength of this magnet should not exceed 
the specified minimum value by more than 6 gausses. This procedure 
will insure use of a PM ion-trap magnet allowing adequate adjustment 
to permit satisfactory performance without loss of highlight bright­
ness.

k For X-ray shielding considerations, see sheet
I ’ X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES

at front of thi's Section

I

I
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 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 No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC' OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR TH I S 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 TH IS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH.

2 56 TUBE DIVISION 8880C
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I7HP4-B
AVERAGE DRIVE CHARACTERISTICS

20 30 40 50 60 70 80
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF

90

TUBE DIVISION 92CL-8862



AVERAGE DRIVE CHARACTERISTICS

I7HP4-B

TUBE DIVISION
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY

92CM-89I5



KINESCOPE
RECTANGULAR GLASS TYPE

MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General:
Heater, for Unipotential Cathode:

Voltage................................ 6.3 .......................ac or de volts
Current................................ 0.6 ..............................................amp

Direct Interelectrode Capacitances:
Grid No.l to All Other Electrodes.......................6 p^f
Cathode to All Other Electrodes........................... 5 ppf
External Conductive Coating to Ultor* ^qq

Faceplate, Spherical.................................................. . . . Filterglass
Light Transmission (Approx.) ...................................................... 66%

Phosphor (For Curves, see front of this Section). P4—Sulfide Type 
Fluorescence and Phosphorescence .................................... White
Persistence of Phosphorescence .............................................. Short

Focusing Method ............................................................................. Magnetic
Deflection Method ........................................................................  Magnetic
Deflection Angles (Approx.):

Diagonal.........................................................................................................70°
Horizontal.................................................................................................... 65°
Vertical.........................................................................................................50°

Ion-Trap Gun .................. Requires External, Single-Field Magnet
Tube Dimensions:

Overall Length ........................................................... 19-3/16" ± 3/8”
Greatest Diagonal...................................................... 16-5/8" ± 1/8"
Greatest Width ........................................................... 15-3/8" ± 1/8"
Greatest Height............................................. 12-9/32" ♦ 1/8" -7/32"

Minimum Screen Dimensions:
Greatest Width ........................................................................... 14-1/4"
Greatest Height ....................................................................... 10-3/4"
Diagonal .......................................................................................... 15-1/4"

Weight (Approx.)............................................................................. 18 lbs
Mount i ng Pos i t i on........................................................................................... Any
Cap ................................ Recessed Small Cavity (JETEC No. Jl-21)
Base ....................... Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

BOTTOM VIEW

Pin 1-Heater Cap-Ultor
Pin 2-Grid No.l (Grid No.3,
Pin 10-Grid No.2 I Collector)
Pin 11-Cathode C-External
Pin 12-Heater Conductive

Coat i ng

Maximum Ratings* Design-Center. Values:
ULTOR* VOLTAGE ........................................................... 18000 max. volts

• In the 17JPU, grid No.3 which has the ultor functIon and col lector are 
connected together within the tube and 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, to which is applied the 
highest de voltage for accelerating the electrons in the beam prior 
to its deflection.

JULY 1, 1952 WK department TENTATIVE DATA
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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 .

Equipment Design Ranges:
For any ultor voltage (E ) between 12000% 

and grid-No.2 voltage IEC2) between 150

410 max. volts

125 max. volts
0 max. volts
2 max. volts

410
150
150

max. 
max. 
max.

vol ts 
vol ts 
volts

and 18000 volts 
and 410 volts.

Grid-No.1 Voltage for Visual 
Extinction of Undeflected

Focused Spot ..................
Grid-No.2 Current ..................

11% to 25.7% of Ec2
-15 to +15

volts 
/¿amp

Focusing-Coil Current (DC)00. .

Field Strength of Single-Field 
Ion-Trap Magnet (Approx.)** .

Field Strength of Adjustable 
Centering Magnet ..................

Examples of Use of Design Ranges:

0 to 8

± 10% ma

gausses

gausses

For ultor voltage of 
and grid-No.2 voltage of 

Grid-No.1 Voltage for Visual 
Extinction of Undeflected

Focused Spot..........................
Focusing-Coil Current (DC). . 
Ion-Trap Magnet

(Rated Strength).................. ...

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

14000
300

16000
300

volts 
volts.

-33 to -77
104 ±10%

-33 to -77 
110 ±10%

volts 
ma

45 50 gausses

1.5 max. megohms

# Brilliance and definition decrease with decreasing ultor voltage. In 
general, 'the ultor voltage should not be less than 12000 volts.

00 For specimen focusing coil similar to JETEC Focusing Coll No.109 
positioned with air gap toward kinescope screen, and center line of 
air gap 3 inches from Reference Line (see Outline Drawing), The in­
dicated current is for condition with combined grid-No.1 bias voltage 
and video-signal voltage adjusted to produce a highlight brightness 
of 30 fopt-lamberts on a 14-1/4" x 10-3/4" picture area sharply focused 
at center of screen.
With a specimen ion-trap magnet similar to JETEC Ion-Trap Magnet No. 
Ill located in optimum position and rotated to give maximum brightness, 
the ion-trap magnet current is 82 milliamperes de when the ultor vol­
tage is 14000 volts and grid-No.2 voltage is 300 volts.

For x-ray shielding considerations, see sheet X-RAY 
PRECAUTIONS FOR CATHODE-RAY TUBES at front of this Section
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN POS IJ 
TION No.6 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 VACANT 
PIN POSITION No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (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. 

BOTTOM CIRCUMFERENCE OF BASE SHELL 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.

CE-7745R2CJULY 1, 1952
TUBE DEPARTMENT
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I7LP4/ I7VP4 
KINESCOPE

LOW-VOLTAGE FOCUS
RECTANGULAR GLASS TYPE

MAGNETIC DEFLECTION

The 17LP4/17VP4 is the same as the 17LP4-A except that it 
utilizes a non-aluminized phosphor and has a light output 
as shown by the curves on the back of this sheet.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY
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RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION

DATA
General:
Heater, for Unipotential Cathode: 

Voltage. . .... .................... 6.3 ......................... ac or de volts
Current........................................ 0.6 ± 10%.............................................. amp

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes............... 6 /z/zf
Cathode to all other electrodes......................... 5
External conductive coating to ultor . . .J1500 max. /z/zf 

[ 750 min.
Faceplate, Cylindrical...................................................................Filterglass

Light transmission (Approx.) ............................................................... 72%
Phosphor (For Curves, seefront of this section). . P4—Sulfide Type 

Al umi ni zed 
Fluorescence................................................................................................White

Phosphorescence................................................................................................White
Persistence.....................................................................................................Short

Focusing Method.................................................................................Electrostatic
Deflection Method.........................................................................................Magnetic
Deflection Angles (Approx.): 

Diagonal............................................................................................................... 70°
Horizontal...............................................................................................................65°
Vertical....................................................................................................................50°

Ion-Trap Gun.......................... Requires External Single-Field Magnet
Tube Dimensions:

Overall length........................................................................19-3/16" +3/8"
Greatest width ................................................................. 15-25/64" + 1/8"
Greatest height........................................................................ 12-9/32" ± 1/8"
Diagonal..........................................................................................16-5/8" ± 1/8"
Neck length....................................................................................7-1/2" ± 3/I6"

Screen Dimensions (Minimum): 
Greatest width ................................................................................... 14-1/4"
Greatest height................................................................................... 10-3/4"
Diagonal .................................................................................................... 15-5/16"
Projected area.................................................................................140 sq. in.

Weight (Approx.)......................................................................................... 19 1 bs
Mounting Position.....................................................................................................Any
Cap; ........................................ Recessed Small Cavity (JETEC No.Jl-21)
Bulb..............................................................................................................................J-133
Base............................... Small-Shell Duodecal 6-Pin (JETEC N0.B6-63)

Basing Designation for BOTTOM VIEW ....................................................12L

Pin 1-Heater Cap-Ultor
Pin 2-Grid No.l _t\ (Grid No.3,
Pin 6-Grid No.4 /1 Grid No.5,
Pin 10-Grid No.2 ccv/'S~7Qo) Collector)

I Pin 11-Cathode rV C-External
Pin 12-Heater Conductive

Coat i ng

2-æ Tun. nivKiDM TENTATIVE DATA 1
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Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE.......................
GRID-No.4 VOLTAGE:

Pos i t ive value...................
Negat ive value...................

GRID-No.2 VOLTAGE: ..................
GRID-No.l VOLTAGE:

Negat ive bias value................
Posit ive bias value................
Posit ive 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.

and 16000

16000 max. vol ts
1000 max. vol ts
500 max. vol ts
500 max. vol ts
125 max. vol ts

0 max. vol ts
2 max. vol ts

410 max. vol ts
180 max. volts
180 max. vol ts

volts
Equipment Design Ranges:

With any ultor voltage (Ec^) between 12000K
and grid-No.2 voltage (Ec2) 

Grid-No.4 Voltage for
Focus with Ultor
Current of 100 /¿amp......

Grid-No.l Voltage for
V isual Ext i net i on of
Focused Raster ..........

Grid-No.l Video Drive from.
Raster Cutoff (Black Level):
White-Level value

. (Peak pos i t ive)
Grid-No.4 Current..........
Grid-No.2 Current..........
Ion-Trap Magnet Current 

(Average)**...........
Minimum Field Strength of

PM Ion-Trap Magnet §......
Field Strength of Adjustable 
Centering Magnet ......

between 150 and

-0.4% to +2.2%

-9.3% to -24%

# Brilliance and definition decrease

of Ec5 vol ts

of Ec2 vol ts

9.3% to 24% of
-25 to +25
-15 to +15
íâõx?0

0 to 8

Ec2 vol ts 
/¿amp 
/¿amp

ma

gausses

gausses
with decreasing ultor vol tage.

general, the ultor voltage should not be less than 12000 volts,
For JETEC Ion-Trap Magnet No.117, located with the
trailing edge of the pole pieces located over the gap between grid 
No.l and grid No.2 and rotated to give maximum brightness.

§ For specimen PM ion-trap magnet, such as Heppner Model N0.EU37, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. Themaximum strength of this magnet should not exceed the speci­
fied minimum value by more than 6 gausses. This procedure will insure 
use of a PM ion-trap magnet allowing adequate adjustment to permit 
satisfactory performance without loss of nignlight brightness.

TENTATIVE DATA 12-56 TUBE DIVISION
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Examples of Use of Design Ranges:
With ultor voltage of 
and grid-No.2 voltage of

14000
300

16000
300

vo I ts 
volts

Grid-No.4 Voltage for 
Focus with Ultor
Current of 100 /¿amp. . . . -55 to +3OO -65 to +3501 volts

Grid-No.1 Voltage for
V i suai Ext i net i on of 
Focused Raster ......................... -28 to-72 -28 to-72 vol ts

Grid-No.1 Video Drive 
from Raster Cutoff

(Black Level):
White-level value

(Peak positive) 28 to 72 28 to 72 vol ts
Minimum Field Strength of 

PM Ion-Trap Magnet .... 31 33 gausses

Maximum Circuit Values:
Grid-No.1-Circuit Resistance ..............................1.5 max. megohms

For X-ray shielding c ons iderat ions,, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section
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NOTE I*. THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 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 No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC’ OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR TH I S 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 TH IS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH.

TUBE DIVISION
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RECTANGULAR GLASS TYPE
MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General:
Heater, for Unipotential Cathode:

Voltage................................... 6.3..............................ac or de volts
Current.................................... 0.6...................................................... amp

Direct Interelectrode Capacitances:
Grid No.l to All Other Electrodes ... 6 ppf
Cathode to All Other Electrodes .... 5 ppf
External Conductive Coating to Ultor* . m^x* ppf 

a [ 750 min. ppf
Faceplate, Cylindrical With Toric

Inner Surfacef ...................................................................... Filterglass
Light Transmission (Approx.)............................................................ 66%

Phosphor (For Curves, see front
of this Section).......................................................P4—Sulfide Type

Fluorescence and Phosphorescence............................................. White
Persistence of Phosphorescence ............................................. Short

Focusing Method .................................................................................... Magnetic
Deflection Method ................................................................................ Magnetic
Deflection Angles (Approx.):

Diagonal........................................................................................................ 70°
Horizontal ................................................................................................... 65°
Vertical ........................................................................................................ 50°

Ion-Trap Gun .... Requires External, Single-Field Magnet 
Tube Dimensions:

Overall Length ................................................................. 19-3/16" ±3/8"
Greatest Diagonal .......................................................... 16-5/8" +1/8"
Greatest Width ............................................................... 15-3/8" ±1/8"
Greatest Height ................................................................ 12-1/4" ±1/8"

Minimum Screen Dimensions:
Greatest Width .............................................................................. 14-1/4"
Greatest Height .............................................................................. 10-3/4"
Diagonal ................................................................................................ 15-5/16"

Weight (Approx.) ................................................................................ 19 lbs
Mounting Position .......................................................................................... Any
Cap ........................................ Recessed Small Cavity (JETEC No. JI—21)
Base...............................Small-Shell Duodecal 5—Pin (JETEC No.B5-57)

pin 1-Heater Cap-Ultor (Grid No.3,
Qin 2-Grid No.l i^ZZZ^x Collector)
Pin 10-Grid No.2 I C-External
Pin 11-Cathode \J ' Conductive
Pin 12 - Heater ' n9

t The toric surface in the 17QP4 i s described by a segment of a c i rcle 
having a radius of about 60* rotated about a straight line which is 
(1) parallel to the axis of the outer cylindrical surface, (2) 
positioned in a plane passing through the axis of the cylindrical 
surface and the center element thereof, and (3) spaced approximately 
25" from the cylindrical surface.

•: See next page.
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Maximum Ratings, Design-Center Values’.
ULTOR* VOLTAGE .....................  16000 max. volts
GRID-No.2 VOLTAGE...................  410 max. volts
GRID-No.1 VOLTAGE:

Negative bias value................ 125 max. volts
Positive bias value................ 0 max. volts
Positive oeak value................ 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative nith 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 (Eu) between 12000# and. 16000 volts 
and grid-No.2 voltage (Ec2^ between 150 and 410 volts

Grid-No.1 Voltage for Visual 
Extinction of Undeflected

Focused Spot ........
Grid-No.2 Current........
Focusing-Coil Current (DC)00
Field Strength of Single­

Field Ion-Trap Magnet 
(Approx.)**. . . .

Field Strength of Adjustable 
Centering Magnet .....

11% to 25.7% of Ec
-15 to +15 '

vol ts 
/zamp

ma

0 to 8

gausses

gausses
Examples of Use of Design Ranges:

For ultor voltage of 12000 14000 volts
and grid-No.2 voltage of 300 300 volts

Grid-No.1 Voltage for Visual
Extinction of Undeflected

Focused Spot.......... -33 to-77 -33 to-77 volts
Focusing-Coil Current (DC) . 96 ±6% 104 ±6% ma
Ion-Trap Magnet

(Rated Strength) ...... 40 45 gausses
Maximum Circuit Values:

Grid-No.1—Circuit Resistance .......... 1.5 max. megohms

In the 17QP4, qrid No.3 which has the ultor function and collector are 
connected together within the tube and are conveniently referred to 
collectively as "ultor." The "ultor" in 3 cathode-ray tube is. the 
electrode, or the electrode in comoination with one or more additional 
electrodes connected within the tune to it, to which is applied the 
highest de voltage for accelerating the electrons in the beam prior to 
its deflect ion.

# Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 12000 volts.

00, : See next page.
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00 For specimen focusing coil similar to JETEC Focusing Coil No. 109 
positioned with air gap toward kinescope screen, and center line of 
air gap 3 Inches from Reference Line (see Outline Drawing). The indi­
cated current is for condition with combined grid-No.1 bias voltage 
and video-signal voltage adjusted to produce a highlight brightness of 
30 foot-lamberts on a 14-1/u" x 10-3/u" picture area sharply focused 
at center of screen.
With a specimen ion-trap magnet similar to JETEC ion-Trap Magnet No.ill 
located in optimum position and rotated to give maximum brightness, 
the ion-trap magnet current is 70 milliamperes de when the ultor vol­
tage is 12000 volts and grid-No.2 voltage of 300 volts.

For x-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section

JULY 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 2
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KINESCOPE

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND BULB TERMINAL BY ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ±30°. BULB TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE 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. BOTTOM CIRCUMFERENCE OF BASE SHELL 
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.

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-7734R1CJULY 1, 1952
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KINESCOPE
RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION

DATA
General :
Heater, for Unipotential Cathode:

Vol tage, 
Current

6.3 • .
0.6 ± 10%

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes . . 
Cathode to all other electrodes . . , 

External conductive coating to ultor

Faceplate, Cylindrical ...................................
Light transmission (Approx.) . . . .

ac or de volts
........................amp

6
5

1500 max.
750 min.

/i/xf 
ppf 
ppf 
ppf

Fil terglass
... 72%

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type

Fluorescence ..............................
Phosphorescence.........................

Pers istence..............................
Focusing Method..............................
Deflect ion Method.........................
Deflection Angles (Approx.):

Al umi ni zed 
. . .White 
. . .White 
. . .Short 
. Magnetic 
. Magnetic

Diagonal . 
Horizontal 
Vertical . 

Ion-Trap Gun
Tube Dimensions: 

Overall length ....................  
Greatest width ....................  
Greatest height....................  
Diagonal ...................................  
Neck length .........................

Screen Dimensions (Minimum):

Requires External Single-Field

19-3/16' 
15-25/64'

12-9/32' 
. 16-5/8'

. 70°

. 65°

. 50° 
Magnet

± 3/8"
± 1/8"
± 1/8"
± 1/8"

7-1/2"± 3/16'

Greatest width 
Greatest height 
Diagonal . . . 
Projected area

Weight (Approx.) 
Mounting Position 
Cap..............................
Bulb.........................
Base.........................

Bas i ng Des ignat i on

Pin 1 - Heater
Pin 2 - Grid No.l
Pin 10 - Grid No.2
Pi n 11 - Cathode
Pi n 12 - Heater

................................................................................ 14-1/4" 

................................................................................ 10-3/4" 

................................................................................ 15-5/16"

...................................................................... 140 sq. in.

..................................................................................... 19 lbs

................................................................................................Any

. . Recessed Small Cavity (JETEC No.Jl-21)

...........................................................................................J-133
Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

for BOTTOM VIEW 12N

Cap - Ultor 
(Grid No.3» 
Col lector) 

C - External
Conduct ive 

Coat ing

2-56 TUBE DIVISION TENTATIVE DATA 1
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I7QP4-A 
KINESCOPE

Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE..................................................................... 18000 max. volts
GRID-No.2 VOLTAGE........................................................... 500 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 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:
With any ultor voltage (Ec3) between 14000* and 18000 volts 

and grid-No.2 voltage (Ec2) between 150 and 500 v<
Grid-No.1 Voltage for 

V isual Ext i net ion of 
Focused Raster................................... -9.3% to -24% of Ec2

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level):
White-level value 

(Peak positive) 9.3% to 24% of Ec2
Grid-No.2 Current..............................  -15 to +15
Focusing-Coil Current (DC)° . . K / Ec3 x m ±10%

„ x L V 16000 J" 
Ion-Trap Magnet Current / pc

tAvera9e)”........................................ ^16000 X?0

Minimum Field Strength of
PM Ion-Trap Magnet§.................... yl x 33

Field Strength of Adjustable 
Centering Magnet......................... 0 to 8

Examples of Use of Design Ranges:

With ultor voltage of 14000
and grid-No.2 voltage of 300

Grid-No.1 Voltage for
Visual Ext inet ion of
Focused Raster................................... -28 to -72

Grid-No.1 Video Drive
from Raster Cutoff

(Bl ack Level):
White-level value ........................

(Peak positive) 28 to 72
Focusing-Coil Current (DC). . . 104 ± 10%
Minimum Field Strength of

PM Ion-Trap Magnet........................ 31
See next page.

oit s

vol ts

vol ts
¿¿amp

ma

ma

gausses

gausses

volts
volts

vol ts

vol ts 
ma

gausses

TENTATIVE DATA 12-56
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KINESCOPE

Maximum Circuit Values:
Grid-No.1-Circuit Resistance ........ 1.5 max. megohms

Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 14000 volts.

0 For specimen focusing coil similar to JETEC Focusing Coil No.109 posi­
tioned with air gap toward kinescope screen ¿nd center line of air gap 
3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area and 
combined grid-No.1 voltage and video-signal voltage adjusted to produce 
a highlight brightness or 30 foot-lamberts measured on an Indian Head 
Test Pattern set for a m-l/u" x 10-3/u" picture size.

** For JETEC lon-T rap Magnet No.117, or equ i val ent, 1 ocat ed w i th t he trail­
ing edge of the pole pieces located over the gap between grid No.l 
and grid No.2 and rotated to give maximum brightness.

§ For specimen PM ion-trap magnet, such as Heppner Model No.EU37,or equiv­
alent, located inoptimum position and rotated to give maximum bright­
ness. For a given equipment application, the tolerance range for the 
strength of the PM ion-trap magnet shou1d be added to the minimum value. 
The maximum strength of this magnet should not exceed the specified 
minimum value by more than 6 gausses. This procedure will insure use 
of a PM ion-trap magnet allowing adequate adjustment to permit sat­
isfactory performance without loss of highlight brightness.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES

at front of this Section

DIMENSIONAL OUTLINE 
for Type I7QP4-A is the same as that shown for Type 
I7LP4-A, except that the I7QP4-A has a Small-Shell 

Duodecal 5-Pin Base

HIGHLIGHT BRIGHTNESS vs DRIVE CURVES 
for Type I7QP4-A are the same as those shown for 

Type I7LP4-A

2-56 tube division TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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LOW-VOLTAGE FOCUS

© 

I7TP4 
KINESCOPE

RECTANGULAR METAL-SHELL TYPE

DATA
General :
Heater, for Un¡potential

Vol tage................................
Current................................

Cathode:
6.3 
0.6

MAGNETIC DEFLECTION

Direct Interelectrode Capacitances:
Grid No.l to All Other Electrodes..................  6
Cathode to All Other Electrodes....................... 5

Face Plate (With about 66% light transmission) Frosted

ac or de volts 
........................amp

p/xf 
A^f 

.1 tergi ass
Phosphor (For Curves, see front of this Section) No.4- ^ulfide Type

Fluorescence and Phosphorescence 
Persistence of Phosphorescence . 

Focusing Method......................................... 
Deflection Method....................................  
Deflection Angles (Approx.): 

Diagonal.............................................  
Horizontal .........................................
Vertical..................................................

... White

. . . Short 
El ectrostat ic 

. Magnetic

70°
66°
50°

Ion-Trap Gun .................. Requires External, Single-Field Magnet
Maximum Overall Length ........................................................... 19-5/16"
Greatest Diagonal of Tube at Lip 
Greatest Width of Tube at Lip. . 
Greatest Height of Tube at Lip . 
Screen Size.............................................  
Mounting Position................................

16-13/16" ± 3/16
15-15/16" ± 1/8'

12-1/4" ± 1/81

Ultor* Terminal..................................................
Base ....................... Small-Shell Duodecal

BOTTOM VIEW

14-5/8" x 11" 
, . . . . Any

6-Pin
Metal-Shell Lip 

(JETEC NO.B6-63)

Pi n 
Pin 
Pi n 
Pi n 
Pi n

1 - Heater
2-Grid No.l
6-Grid No.4 

10-Grid No.2
11 - Cathode

Pin 12 - Heater
Metal-Shell Lip — 

Grid No.3» 
Grid No.5, 
Col lector

Maximum Ratings, Design-Center Values'.

ULTOR* VOLTAGE ...........................................................
GRID-No.4 VOLTAGE......................................................
GRID-No.2 VOLTAGE......................................................
GRI D-No.1 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.

16000 max. vol ts
500 max. volts
500 max. vol ts

125 max. volts
0 max. vol ts
2 max. volts

410 max. volts
180 max. volts
180 max. vol ts

•: See next page
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KINESCOPE

Equipment Design Ranges:
For any ultor voltage (Eu) between 12000* and 16000 volts

and grid-No. 2 voltage (Ecq) between 150 and 500 volts
Grid-No.4 Voltage for Focus

With Ultor Current of 100 pamp 0% to 2.5% of Eu volts
Grid-No.1 Voltage for Visual 

Extinction of Undeflected
Focused Spot ................................ 11% to 25.7% of Ec2 vol ts

Grid-No.4 Current................................ -25 to +25 pamp
Grid-No.2 Current............................... -15 to +15 pamp
Field Strength of Single-Field 

Ion-Trap Magnet (Approx.)** V Eu X 33 
»12000

0 to 8

gausses
Field Strength of Adjustable 

Centering Magnet ....................... gaussed

Examples of Use of Design Ranges:
For ultor voltage of. . . 14000 16000 volts
and grid-No. 2 voltage of. 300 300 volts

Grid-No.4 Voltage for Focus
With Ultor Current of

100 uamp........................... 0 to 350 0 to 400 volts
Grid-No.1 Voltagef -33 to -77 -33 to -77 volts
Ion-Trap Magnet

(Rated Strength) .... 35 40 gausses

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . * .... 1.5 max. megohms

In the 17TP4, grid No.5 which has the ultor function, grid No.3» and 
collector are connected together within the tube and are conveniently 
referred to collectively as "ultor". The "ultor" in a cathode-ray 
tube is the electrode, or the electrode in combination with oneormore 
additional electrodes connected within the tube to it, to which is 
applied the highest de voltage for accelerating the electrons in the, 
beam prior to its deflection. 1 
Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 12000 volts.
With a specimen ion-trap magnet similar to JETEC Ion-Trap Magnet No. 
Ill located inoptimum position and rotated to give maximum brightness, 
the ion-trap magnet current is65 mi 11iamperes de when the ultor voltage 
Is 14000 volts.

f For visual extinction of undeflected focused spot.

OCTOBER 1,1951 TENTATIVE DATA 1TUBE DEPARTMENT
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KINESCOPE

OPERATING NOTES

X-Ray Warning. When operated at ultor voltages up to 16 
kilovolts, the I 7TP4 does not produce any harmful x-ray 

radiation, However, because the rat i ng of the tube permits 
operation at voltages as high as 17.6 kilovolts (absolute 
value), shielding of the I7TP4 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 kilovolts.

Direction of the field of the ion trap magnet should be 
such that the north pole is adjacent to vacant pin position 

No. 8 and the south pole to pin No. 2.

OCTOBER 1,1951 tube department TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW.JERSEY
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I7TP4 
KINESCOPE

NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.I IO (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE LINE IS DETERMINED BY THE INTERSECTI ON OF THE PLANE 

CC’ OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE R I G IDLY 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 2-3/4”.
NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT H IGH VOLTAGE. 

ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST 
BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR 

VOLTAGE.

NOTE 4: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 
VARY FROM THE HORIZONTAL AXIS OF THE GLASS FACE BY AN 

ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 10°.

NOTE 5: SUPPORT TUBE BY LIP ONLY AT CORNERS WITHIN THIS 

SPACE.

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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VIDEO SIGNAL VOLTS FROM CUTOFF
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I9AP4 
KINESCOPE

The 19AP4 is like the 19AP4-B except that it has a face 
plate made of unfrosted, clear glass. As a result, the 
light output isabout 30% greater than shown by the curves 
under Type 19AP4-B.

I9AP4-A 
KINESCOPE

The 19AP4-A is like the 19AP4-B except that it has an 
unfrosted Filterglass face plate. The light output is 
essentially the same as that of the Type 19AP4-B.

4s soon as feasible, the 19AP4-B will supersede 
the 19AP4. and 19AP4-A.

► 

>

I
TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I9AP4-B
KINESCOPE

METAL-CONE ENVELOPE
MAGNETIC FOCUS MAGNETIC DEFLECTION

Supersedes Type igAPj-A

DATA
General:
Heater, for Uni potential Cathode:

Voltage........................................ .6.3 ..................... ac or de volts
Current........................................ 0.6 ................................................. amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes.................... 7 ppf
Cathode to All Other Electrodes......................... 5 ppf

Face Plate*............................................................ Frosted RCA "Filterglass"
Phosphor (For Curves, see front of this Section) No.4—Sulfide Type

Fluorescence and Phosphorescence ........................................ White
Persistence of Phosphorescence............................................... Medium

Focusing Method............................................................................................Magnetic
Deflection Method.......................................................................................Magnetic
Deflection Angle (Approx.) ........................................................... 66°
Ion-Trap Gun .................... Requires External Single-Field Magnet
Overall Length............................ '....................................... 21-1/2" + 1/2"
Greatest Diameter of Envelope................................... 18-5/8" + 1/8"
Screen Diameter...............................................................................................17-3/8"
Mounting Position......................................................................................... Any
Anode Terminal ..................................................................... Metal-Cone Lip
Base................................................................ Small-Shell Duodecal 5-Pin

Basing Designation for BOTTOM VIEW ........................................ 12Di

Pin 1-Heater Pin 12-Heater

Pin 2-Grid No.l (/■ZZI'X | Metal-Cone Lip:

Pin 10-Grid No.2 Anode,
Pin 11-Cathode Grid No.3

Maximum Ratings, Design-Center Values:
ANODE0 VOLTAGE«................................................................ 19000 max. volts
GRI D-No. 2 VOLTAGE........................................................... 410 max. volts
GRID-No.1 VOLTAGE;

Negative bias value............................................... 125 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

□ Anode and grid no.3, wh ich are connected together within tube, are re­
ferred to herein as anode.

• The product of anode voltage and average anode current should be 1¡mited 
to 6 watts.

* Has transmission of about 65%.

SEPT. 1, 1950 TUBE DEPARTMENT TENTATIVE DATA
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KINESCOPE

Minimum Circuit Values:

Typical Operation:
Anode Voltage*  ........................... 12000 14000 vol ts
Grid-No.2 Voltage...................... 300 300 vol ts
Grid-No.l Voltage for Visual 

Extinction of Undeflected
Focused Spot............................-33 to -77 -33 to -77 volts

Focusina-Coi1 Current 
(DC, Approx.)". . . . 140 150 ma

Ion-Trap Magnet Current 
(DC, Approx.)Æ. . . . 75 80 ma

Field Strength of Single-Field, 
Ion-Trap Magnet (Approx.)f 45 50 gausses

Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . 1.5 max. megohms

The power supply should be of the limited-energy type with 
inherent regulation to 1imit the continuous short-circuit cur­
rent to 5 ma. If the supply permits the instantaneous short­
circuit current to exceed 1 ampere, or is capable of storing 
more than 250 microcoulombs, the effective resistance in cir­
cuit between indicated electrode and the output capacitor 
should be as follows: 
Grid-No.l-Ci rcuit Resistance........................... 150 min. ohms
Grid-No.2-Circuit Resistance........................... 470 min. ohms
Anode-Circuit Resistance .................................... 22000 min. ohms
The resistors used should be capable of withstanding the ap- 
pl ied vol tage.

* Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 12000 volts.

* For JETEC Focusing Coil No.106, or equi valent, positioned with air gap 
toward kinescope screen, and center line of air gap about 3 inches from 
Reference Line (see Outline Drawing). The indicated currents are for 
the condition with the combined grig-No.1 bias voltage and video-signal 
voltage adjusted to produce a highlight brightness of 18 foot-lamberts 
for 12000 volts, or 22 foot-lamberts for 14000 volts, on a 15-5/8" 
x 11-3/4" picture area.

f For JETEC Ion-Trap Magnet No. ill, or equivalent, located in optimum 
position and rotated to give maximum brightness.

f Measured at center of field with General Electric Gauss Meter, cat. 
No.409X51.

SEPT. 1, 1950 TUBE DEPARTMENT TENTATIVE DATA
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DETAIL OF LIP 92CM-7502RI

NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500” + .003” - .000” I.D. AND 2” LONG 
WILL REST ON CONE.

NOTE 2*. SOCKET FOR TH IS 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 CONCENTRIC WITH CONE AXIS AND HAVING 
DIAMETER OF 3”.

NOTE 3: LOCATION OF DEFLECTING YOKE AND FOCUSING COIL 
MUST BE WITHIN THIS SPACE.

NOTE 4: METAL CONE AND GLASS FACE OPERATEATHIGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE CONE OR THE FACE MUST 
HAVE INSULATING PROPERTIES ADEQUATE TO WITHSTAND THE 
APPLIED ANODE VOLTAGE PLUS 10%.

TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY

SEPT. 1, 1950 CE-7502R1
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I9AP4-B
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I9AP4-D
KINESCOPE

The 19AP4-D is like the 19AP4-B except that it has a face 
plate made of frosted, clear glass. As a result, the light 
output is about 30% greater than shown by the curves under 
Type 19AP4-B.

As soon as feasible, the 19AP4-B will supersede 
the 19APA-D.

TUBE DEPARTMENT
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MAGNETIC FOCUS

2QCP4
KINESCOPE

RECTANGULAR GLASS TYPE
MAGNETIC DEFLECTION

DATA

General:

Heater, for Unipotential Cathode:
Voltage........................................ 6.3 .........................ac or de volts
Current........................................ 0.6 ............................................. amp

Direct Interelectrode Capacitances:
Grid No.l to All Other Electrodes............... 6 ppf
Cathode to All Other Electrodes......................... 5 ppf

Face Plate (With about 66% light transmission) . . Filterglass
Phosphor (For Curves, see front of this Section) No.4-Sulfide Type

Fluorescence and Phosphorescence ............................................. White
Persistence of Phosphorescence .................................................. Short

Focusing Method.............................................................................................Magnetic
Def lect ion Method........................................................................................Magnetic
Deflection Angles (Approx.): 

Diagonal................................................................................................... 70°
Horizontal................................................................................................... 66°
Vertical........................................................................................................ 50°

Ion-Trap Gun .... Requires External, Single-Field Magnet
Overall Length................................................. 21-7/16" ±3/8"
Greatest Diagonal of Tube at Face......................... 20-3/32" ±3/16"
Greatest Width of Tube at Face................................18-11/16" ± 3/16"
Greatest Height of Tube at Face............................... 14-15/16" ± 3/16"
Screen Size.......................................................................... 17-1/4" x 13-1/4"
Mounting Position......................................................................................... Any
Cap................................................ Recessed Small Cavity (JETEC No.J1-21)
Base ......................... Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

BOTTOM VIEW

Pin 1-Heater p'n 11 ~ Cathode

Pin 2-Grid No.l ( Pin 12-Heater

Pin 10-Grid No. 2 Cap - Anode

Maximum Ratings, Design-Center Values’.
ANODE VOLTAGE..................................................................... 18000 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

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

MAY 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 1
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KINESCOPE

Typical Operation:
Anode Voltage* ...........................
Grid-No.2 Voltage.......................
Grid-No.1 Voltage for Visual

Extinction of Undeflected
Focused Spot .......................

Focusing-Coil Current (DC)0. 
Field Strength of Single­

Field, Ion-Trap Magnet 
(Approx.)t ......................

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

14000 16000 volts
300 300 volts

-33 to-77 -33 to-77 volts
104 ± 10% 110 ± 10% ma

50 55 gausses

....................... 1.5 max. megohms

* Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 140 0 0 volts.

° For specimen focusing coil similiar to JETEC Focusing Coil No.109, 
positioned with air gap toward kinescope screen, and center line of 
air gap about 3 inches from Reference Line (see Outline Drawing). 
The indicated currents are for the condition with the combined grid- 
No. 1 bias voltage and video-signal voltage adjusted to produce a 
highlight brightness of 30 foot-lamberts on a 17" x 12-3/4' picture 
area sharply focused at center of screen.

f Measured at center of field with General Electric Gauss Meter, cat. 
No.409X51.
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OPERATING NOTES

X-Ray Warning. When operated at or below 16000 volts, 
the 20CP4 does not produce any harmful x-ray radiation. 
In general, picture tubes may be operated at voltages (if 
ratings permit) up to 16000 volts without personal injury 
on prolonged exposure at close range. Above 16000 volts, 
special shielding precautions for x-ray radiation may be 
necessary.

Direction of the field of the ion-trap magnet should be 
such that the north pole is adjacent to vacant pin position 
No.8 and the south pole to pin No.2.
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MOTE l: THE PLANE THROUGH THE TUBE AXIS AND VACANT PI N 
POSITION No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE TERMINAL BY ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 30°. ANODE TERMINAL IS ON 
SAME SIDE AS VACANT PIN POSITION No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE LINE IS DETERM I NED 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 3”.

NOTE 4: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE 
MUST BE WITHIN THIS SPACE.

NOTE 5: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION-TRAP 
MAGNET.
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20DP4-A/20CP4-A 
KINESCOPE 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION

The 20DP4-A/20CP4-A is the same as the 20DP4-C/20CP4-D ex­
cept that it utilizes a non-alummized phosphor and has a 
1 ight output as shown by the curves on the back of this 
sheet.
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20DP4-C/20CP4-D \o
KINESCOPE

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General:
Heater, for Unipotential Cathode:

Voltage........................................ 6.3 ......................... ac or de volts
Current........................................ 0.6 + 10%.............................................. amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes......................... 6 ppf
Cathode to all other electrodes.............................. 5 ppf
External conductive coatinq to ultor .... J750 max. ppf 

[500 min. ppf
Faceplate, Spherical.......................................................................Filterglass

Light transmission (Approx.) ............................................................ 73%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type

Aluminized
Fluorescence.................................................................................................... White
Phosphorescence................................................................................................White

Persistence............................................  Short
Focusing Method............................................................................................. Magnetic
Deflection Method........................................................................................ Magnetic
Deflection Angles (Approx.):

Diagonal....................................................................................................................70°
Horizontal.............................................................................................................. 66°
Vertical....................................................................................................................50°

Tube Dimensions: 
Overall length ............................................................ 21-9/16" ± 5/16"
Greatest width ............................................................... 18-11/16" ± 1/8"
Greatest height...................................................................14-15/16" ± 1/8"
Diagonal................................................................................ 20-3/32" ± 1/8"
Neck length....................................................................................7-5/16" ± 1/8"

(Screen Dimensions (Minimum):
Greatest width ............................................................................................. 17"
Greatest height..........................................................................................12-3/4"
Diagonal ................................................................................................... 18-3/8"
Projected area................................................................................199 Sq. in.

Weight (Approx.)..........................................................................................30 lbs
Mounting Position.....................................................................................................Any

,Cap.................................................Recessed Small Cavity (JETEC No.Jl-21)
’Bulb..............................................................................................................................J-161
Base.............................. Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

Basing Designation for BOTTOM VIEW...................................................12N

Pin 1 - Heater Cap “ Ultor
Pin 2 - Grid No.l 9*7—J \ (Grid No.3,
Pin 10 - Grid No.2 I ”ZZ^\Y_ Collector)

| Pin 11 - Cathode W C - Ex^erna^
' Pin 12 - Heater Conductive

Coat i ng
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20DP4-C
KINESCOPE

Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE.......................................................... ...
GRID-No.2 VOLTAGE................................................. ...
GRID-No.1 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

Equipment Design Ranges:
With any ultor voltage (Ec3) between 14000 

and grid-No.2 voltage (Ec2) ’ ‘between

18000 max. vol ts
410 max. vol ts

125 max. vol ts
0 max. vol ts|
2 max. vol ts

410 max. vol ts
180 max. vol ts
180 max. Vol t S|

r and 18000 volts
150 and 410 volts

Grid-No.1 Voltage for
Visual Extinction of 
Focused Raster...............................

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level):
White-level «value 

(Peak positive)
Grid-No.2 Current ...........................
Focusing-Coil Current (DC)0 . . £

Ion-Trap Maqnet Current 
(Average)** ................................

Minimum Field Strength of 
PM Ion-Trap Magnet § . ....

Field Strength of Adjustable 
Centering Magnet.......................

Examples of Use of Design Ranges
With ultor voltage of 
and grid-No.2 voltage of

Grid-No.1 Voltage for
Visual Extinction of 
Focused Raster........................... -

Grid-No.1 Video Drive

-9.3%

9.3%

to

J to
-15

from Raster

White-level

Focusing-Coil 
Minimum Field

Cutoff
(Black Level): 

val ue
(Peak positive) 
Current (DC). . 
Strength of

PM Ion-Trap Magnet. . . 
See next page.

-24% of Ec2

24% of 
to +15

Ec2

vol ts

vol ts
/zamp

± ma10%

/~^7

V 16000
A / E°3 

V 16000

x 30

x 33

ma

gausses

0 to 8
I •

gausses

14000
300

16000
300

volts 
volts

-28 to -72 -28 to -7;> volts

28 to 72
103 ± 10%

28
110

to 72 
± 10%

vol ts 
ma

31 33 gausses
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20DP4-C \0
KINESCOPE X

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 14000 volts.

0 For specimen focusing coil simi1 ar to JETEC Focusing Coil No.109 posi­
tioned with air gap toward kinescope screen and center line of air gap 
3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No.1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-lamberts measured on an In­
dian Head Test Pattern set for a 17" x 12-3/4" picture size.

* * For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l and grid No.2 and rotated to give maximum brightness.

§ For specimen PM ion-trap magnet, such as Heppner Model No.E437, or 
1 equivalent, located in optimum position and rotated to give maximum 

brightness. Foragiven equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the speci­
fied minimum value by more than 6 gausses. This procedure will insure 
use of a PM ion-trap magnet allowing adequate adjustment to permit 
satisfactory performance without loss of highlight brightness.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATNODE-RAY TUBES

at front of this Section
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KINESCOPE
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20DP4-C
KINESCOPE
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20DP4-C
KINESCOPE

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR TERMINAL BY ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 30°. ULTQR-TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. IIO (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE 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. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3”.

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 TH IS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH.
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AVERAGE GRID-DRIVE CHARACTERISTICS
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20HP4-A/20MP4
KINESCOPE

LOW-VOLTAGE FOCUS
RECTANGULAR GLASS TYPE

MAGNETIC DEFLECTION

The 20HP4-A/20MP4 is the same as the 20HP4-D except that it 
utilizes a non-alumtnized phosphor and has a light output as 
shown by the curves on the back of this sheet.
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20HP4-D
KINESCOPE

RECTANGULAR GLASS TYPE
LOW-VOLTAGE FOCUS

ALUMINIZED SCREEN
MAGNETIC DEFLECTION

DATA
General :
Heater, for Unipotential Cathode: 

Voltage................................... 6.3 ......................... ac or de volts
Current........................................ 0.6 ± 10%.............................................. amp

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes.................... 6 ppf
Cathode to all other electrodes.............................. 5 ppf
External conductive coating to ultor . . . .-P^OO max. ppf

I 750 mm. ^f
Faceplate, Spherical.......................................................................Filterglass

Light transmission (Approx.) ................................................................ 73%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type

Alumi n ized
Fluorescence.....................................................................................................White
Phosphorescence................................................................................................Wh i te

Persistence.....................................................................................................Short
Focusing Method.................................................................................Electrostatic
Deflection Method.........................................................................................Magnetic
Deflection Angles (Approx.): 

Diagonal...............................................................................................................70°
Horizontal...............................................................................................................66°
Vertical....................................................................................................................50°

Ion-Trap Gun.......................... Requires External Single-Field Magnet
Tube Dimensions: 

Overall length ................................................................. 21-3/4" ± 3/8"
Greatest width ................................................................. 18-11/15" ± 1/8"
Greatest height.................................................................... 14-15/16" ± 1/8"
Diagonal................................................................................ 20-3/32" ± 1/8"
Neck length...................................................................................7-1/2" ± 3/16"

Screen Dimensions (Minimum): 
Greatest width .......................................................................................... 17"
Greatest height...........................................................................................12-3/4"
Diagonal .................................................................................................... 18-3/8"
Projected area..................................................................................199 sq. in.

Weight (Approx.)..........................................................................................30 lbs
Mounting Position.....................................................................................................Any
Cap.................................................Recessed Small Cavity (JETEC No.Jl-21)
Bulb..............................................................................................................................J-161
Base.............................. Small-Shell Duodecal 6-Pin (JETEC 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

Cap - Ultor 
(Grid No.3,
Grid No.5,
Col 1ector) 

C - External
Conduct ive 
Coat i ng
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20HP4-D
KINESCOPE

Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE..................................................................... 16000 max. volts
GRID-No.4 VOLTAGE:

Positive value........................................................... 1000 max. volts
Negative value........................................................... 500 max. volts

GRID-No.2 VOLTAGE........................................................... 500 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 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 (Ec5) between 14000# and 16000 volts 

and grid-No.2 voltage (Ec2)
Grid-No.4 Voltage for 

Focus with Ultor 
Current of 100 /zamp...............

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster .........................

Grid-No.1 Video Drive from 
Raster Cutoff (Black Level): 
White-level value 

(Peak positive) 
Grid-No.4 Current.............................. 
Grid-No.2 Current..............................

Ion-Trap Magnet Current

between 150 and 500 volts

-0.4% to +2.2% of Ec5 voits

-9.3% to -24% of Ec2 volts

9.3% to 24% of Ec2 volts
-25 to +25 /¿amp
-15 to +15 /zamp

Minimum Field Strength of
PM Ion-Trap Magnet § ....

Field Strength of Adjustable 
Centering Magnet ....................

# Brilliance and definition decrea: w _
general, the ultor voltage should not be less than“ 14000 volts.“

** For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l and grid no.2 and rotated to give maximum brightness.

§ For specimen PM ion-trap magnet, such as Heppner Model No.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of th is magnet should not exceed the speci­
fied minimum value by more than 6 gausses. This procedure will insure 
use of a PM ion-trap magnet allowing adequate adjustment to permit 
satisfactory performance without loss of highlight brightness.

0 to 8 gausses

with decreasina ultor voltaae. In
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20HP4-D
KINESCOPE

Examples of Use of Design Ranges:
With ultor voltage of 
and grid-No.2 voltage of

14000
300

16000
300

vo I ts 
volts

Grid-No.4 Voltage for 
Focus with Ultor
Current of 100 /¿amp. . . -■55 to +3OO -65 to +350 vol ts

Grid-No.l Voltage for 
Visual Extinction of 
Focused Raster ..... -28 to -72 -28 to -72 vol ts

Grid-No.l Video Drive 
from Raster Cutoff 

(Black Level):
White-level value 

(Peak positive) 28 to 72 28 to 72 vol ts
Minimum Field Strength of 

PM Ion-Trap Magnet . . . 31 33 gausses
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
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20HP4-D 
KINESCOPE

NOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 
VARY FROM THE PLANE THROUGH THE AXIS AND ULTOR TERMINAL 
BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE 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. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3".

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 LINT­
LESS CLOTH.
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AVERAGE GRID-DRIVE CHARACTERISTICS

0 10 20 30 40 50 60 70 80 90
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF
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AVERAGE GRID-DRIVE CHARACTERISTICS
20HP4-D
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2IACP4-A
KINESCOPE

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION

The 21ACP4-A is the same as the 21AMP4-A except that it has a 
maximum ultor voltage rating of 20000 voltsandhas ULTOR CUR­
RENT vs DRIVE curves as shown on the back of this sheet.
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AVERAGE DRIVE CHARACTERISTICS
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2IALP4-A 
KINESCOPE

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION

DATA
General :
Heater, for Uni potential Cathode:

Voltage.................................... 6.3 .......................ac or de volts
Current.................................... 0.6 ± 10%..........................................amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes. ... 6 /z^zf
Cathode to all other electrodes.................. 5
External conductive coating to ultor*. . J750 max. mJ

[500 min. &J
Faceplate, Spherical..............................................Filterglass

Light transmission (Approx.) .......................................................... 75%
Phosphor (For Curves, see front of this Section) . P4—Sulfide Type

Al uminized
Fluorescence ...................................................................................... White
Phosphorescence...................................................................................... White

Persistence...........................................................................................Short
Focusing Method.........................................................Electrostatic
Deflection Method................................................................................Magnetic
Deflection Angles (Approx.):

Diagonal........................................................................................................ 90°
Horizontal.................................................................................................... 85°
Vertical.........................................................................................................68°

Ion-Trap Gun .................. Requires External Single-Field Magnet
Tube Dimensions:

Overall length.............................................................................20" ± 3/8"
Greatest width ............................................................... 20-1/4" ± 1/8"
Greatest height.................................................................. 16-3/8" ± 1/8"
Diagonal................................................................................21-3/8" ± 1/8"

Screen Dimensions (Minimum): 
Greatest width ........................................................................ 19-1/8"
Greatest height........................................................................................... 15,r
Diagonal .......................................................................................... 20-1/4"
Projected area.................................................................... 255 sq. in.

Weight (Approx.)................................................................................. 24 lbs
Mounting Position...........................................................................................Any
Cap............................................ Recessed Small Cavity (JETEC No.Jl-21)
Bulb...................................................................................................... J171 (90°)
Base ....................... Small-Shell Duodecal 6-Pin (JETEC N0.B6-63)

Basing Designation BOTTOM VIEW .................................................. 12L
Pin 1 - Heater (?) Cap - Ultor
Pin 2 - Grid No.l (Grid No.3,
Pin 6 - Grid No.4 / LzzzJ\ Grid No.5,
Pin 10 - Grid No.2 Uc zzz^A-x Collector)
Pin 11 - Cathode C^A\a C “ External
Pin 12 - Heater (aSdLjx^n) Conductive

0*0 Coat i ng

•: See next page. indicates a change.
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2IALP4-A
KINESCOPE

GRID-DRIVE1 SERVICE
Unless otherwise specified, voltage values are Posi}tive

with respect to cathode

MaxiBUHI Ratings, Design-Center Values:
ULTOR* VOLTAGE ..........................................................
GRID-No.4 VOLTAGE:

18000 max. volts

Positive value ...................................................... 1000 max. vol ts
Negative value*...................................................... 500 max. volts

GRID-No.2 VOLTAGE......................................................
GRID-No.l VOLTAGE:

500 max. vol ts

Negative bias value............................................. 125 max. volts
Posit ive bias value............................................. 0 max. volts
Positive peak value.............................................

PEAK HEATER-CATHODE VOLTAGE:
2 max. volts

Heater negative with respect to cathode:
During equipment warm-up period

voltsnot exceeding 15 seconds. . . 410 max.
After equipment warm-up period .... 180 max. vol ts

Heater positive with respect to cathode. 180 max. vol ts

Equipment Design Ranges:
With any ultor voltage (Ec^k) between 14000 # and 18000 volts

and grid-No. 2 voltage (gc between 200 and 500 volts

Grid-No.4 Voltage for
Focus with Ultor
Current of 100 /¿amp. . . -0.4% to +2.2% °f Ec5k vol ts

Grid-No.l Voltage for
Visual Extinction of
Focused Raster.................. -9.3% to-24% of Ec9|< volts

Grid-No.l Video Drive from
Raster Cutoff

(Black Level):
White-level value

the grid-No.1 potential with respect to cathode.

(Peak positive) 9.3% to 24% of EC2k vol ts
Grid-No.4 Current.................. -25 to +25 /zamp
Grid-No.2 Current..................
Ion-Trap Magnet Current

-15 to +15
Æ x30

V16000
/ Ec5k 

y—— x 33 
V16000

/zamp

(Average)**...........................

Minimum Field Strength of

ma

PM Ion-Trap Magnet§. . . 

Field Strength of Adjust­

gausses;

able Centering Magnet. . 0 to 8 gausses

A Grid drive is the operating condition in wh i ch the v ideo signal varies

’,*,*,**,§: See next page. • Indicates a change.
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2IALP4-A
KINESCOPE

Examples of Use of Design Ranges:
With ultor voltage of 16000 18000 volts
and grid-No.2 voltage of

Grid-No.4 Voltage for 
Focus with UI tor

300 400 volts

Current of 100 pamp. . . .
Grid-No.1 Voltage for 

Visual Extinction of

-65 to+350 -75 to +400 vol ts

Focused Raster .........................
Grid-No.1 Video Drive 

from Raster Cutoff
( Bl ack Level ) :

White-level value

-28 to -72 -37 to -96 vol ts

(Peak positive)
Minimum Field Strength of

28 to 72 37 to 96 vol ts

PM Ion-Trap Magnet ....

Maximum Circuit Values:

33 35 gausses

Grid-No.1-Circuit Resistance . 1.5 max. megohms

CATHODE-DRIVE* SERVICE
Unless otherwise specified, voltage values are Positive 

with respect to grid No.l
Maximum Ratings, Design-Center Values:
ULTOR*-TOGRID-No.l VOLTAGE................................... 18000 max. 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.l VOLTAGE ......................... 625 max. volts
GRID-No.2-T0-CATH0DE VOLTAGE .............................. 500 max. volts
CATHODE-TO-GRID-No.1 VOLTAGE:

Positive bias value.................................................. 125 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

• The "ultor* in a cathode-^ay tube is the electrode to which is applied 
the highest de voltage foraccelerating the electrons in the beam prior 
to its deflection. In.the 21ALP4-A, the ultor function is performed
by grid No.5. Since grid No.5, grid No.3, and collector are connected 
together within the 21ALP4-A, they are collectively referred to simply 
as *ultor" for convenience in presenting data and curves.

* This value has been specified to take care of the .condition where an 
ac voltage is provided for dynamic focusing.

■ Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the 
other electrodes.

See next page. Indicates a change.
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Equipment Design Ranges:
With any ultor-to-grid-No. i voltage (Fc^g^ between 

14000^ and 18000 volts 
and grid-No. 2-to-grid-No.1 voltage (ECag1) between 

220 and 620 volts

Grid-No.4-to-Grid-No.l Voltage 
for Focus wi th Ul tor
Current of 100 /¿amp..................

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 
of Focused Raster..................

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value

(Peak negative) 
Grid-No.4 Current...........................  
Grid-No.2 Current...........................

Ion-Trap Magnet Current 
(Average)**...............................

Minimum Field Strength of PM 
Ion-Trap Magnet§ .................

Field Strength of Adjustable 
Centering Magnet ..................

Examples of Use of Design Ranges:
With ultor-to-grid-No. 1 

voltage of 
and grid-No.2-to-grid-No.1 

voltage of

Grid-No.4-to-Grid-No.l Voltage 
for Focus wi th Ul tor 
Current of 100 ^amp..............

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 
of Focused Raster..................

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value

(Peak negative) 
Minimum Field Strength of 

PM Ion-Trap Magnet .............

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

0% to 2.6% of Ec59i volts

8.5% to 19.4% of EC2gi volts

8.5% to 19.4% of Ecoai vol ts
-25 to +25 /zamp
-15 to +15 /¿amp

Al
/Ec591 

16000
^591

x 30 ma

a) x 33 gausses
V 16000

0 to 8 gausses

16000 18000 volts

50c> 400 volts

0to415 Oto 470' volts

25 to 58 34 to 78 volts

25 to 58 34 to 78 volts

33 35 gausses

. . 1.,5 max. megohms

<,**,§: See next page. -►Indicates a change.
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* Brilliance and definition decrease with decreasing ultor voltage or 
ultor-to-grid-No.1 voltage. In general, the ultor voltage or ultor- 
to-grid-No.l voltage should not be less than 14000 volts.

* * For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l and grid No.2 and rotated to give maximum brightness.

§ For specimen PM ion-trap magnet, such as Heppner Model N0.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range 
for the strength of the PM ion-trap magnet should be added to the 
minimum value. The maximum strength of this magnet should not exceed 
the specified minimum value by more than 6 gausses. This procedure 
will insure use of a PM ion-trap magnet allowing adequate adjustment 
to permit sat i sfactory performance without loss of highlight brightness.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES

at front of this Section

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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MOTE I! THE PLANE THROUGH THE TUBE AXIS AND PIN No.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 No.6.

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. 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.

MOTE 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 3".

.MOTE 4: THE DRAWING SHOWS THE MINI MUM SIZE AND LOCATION OF 
*THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 

ACTUAL AREA OF TH IS COATING WILL BE GREATER THAN THE CONTACT 
AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EXTERNAL 
CONDUCTIVE COATING MUST BE GROUNDED.

MOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH.

MOTE 6*. BULGE AT SPLICE-L I NE SEAL MAY I NCREASE THE I ND IC ATED 
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 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2IALP4-B
KINESCOPE

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION

The 21ALP4-B is the same as the 21ALP4-A except that it has a 
maximum ultor voltage rating of 20000 volts and has ULTOR CUR­
RENT vs DRIVE curves as shown on the back of this sheet.

TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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2IAMP4-A 
KINESCOPE

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General:
Heater, for Uni potential Cathode:

Voltage........................................ 6.3 ......................... ac or de volts
Current........................................ 0.6 ± 10%.............................................. amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes. ... 6 ppf
Cathode to all other electrodes.................... 5 ppf
External conductive coating to ultor*. . J750 max. ppf

[500 min. ppf
Faceplate, Spherical ................................................................. Filterglass

Light transmission (Approx.) ............................................................ 75%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

Alumi n i zed
Fluorescence ............................................................................................... White
Phosphorescence....................................  *. White

Persistence..........................................................  Short
Focusing Method.............................................................................................Magnetic
Deflection Method........................................................................................ Magnetic
Deflection Angles (Approx.):

Diagonal................................................................................................................... 90°
Horizontal.............................................................................................................. 85°
Vertical................................................................................................................... 68°

Ion-Trap Gun......................... Requires External Single-Field Magnet
Tube Dimensions:

Overall length.....................................................................................20" ± 3/8"
Greatest width ...................................................................... 20-1/4" ± 1/8"
Greatest height..........................................................................16-3/8" ± 1/8"
Diagonal........................................................................................ 21-3/8" ± 1/8"

Screen Dimensions (Minimum):
Greatest width ..................................................................................... 19-1/8"
Greatest height.....................................................................................................15"
Diagonal .................................................................................................... 20-1/4"
Projected area........................................................................... 255 sq. in.

Weight (Approx.)............................................................................................. 24 1 bs
Mounting Position.....................................................................................................Any
Cap.............................................Recessed Small Cavity (JETEC No.Jl-21)
Bulb.................................................................................................................J171 (90°)
Base............................... Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

Basing Designation for BOTTOM VIEW ............................................. 12N

Pin 1 - Heater c\ Cap - Ultor
Pin 2 - Grid No.l yW—(Grid No.3,
Pin 10 - Grid No.2 I Collector)
Pin 11 - Cathode \J C - External
Pin 12 - Heater Conductive

0’® Coat i ng

* The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest de voltage for accelerating the electrons in the beam prior 
to its deflection. in the 21AMP4-A, the ultor function i s performed by 
grid no.3. Since grid No.3 and col 1ector are connected together within 
the 21AMPU-A, they are collectively referred to simply as "ultor" for 
convenience in presenting data and curves._____________________________
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GRID-DRIVE^ SERVICE
Unless otherwise specified, voltage values are 

with respect to cathode

Maximum Ratings, Design-Center Values:

ULTOR VOLTAGE ...............................................................
GRID-No.2 VOLTAGE ......................................................
GRID-No.1 VOLTAGE:

Negative bias value .............................................
Posi tive bias val ue.............................................
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 .

Equipment Design Ranges:

Positive

18000 max. vol ts
500 max. vol ts

125 max. vol ts
0 max. vol ts
2 max. vol ts

410 max. vol ts
180 max. vol ts
180 max. vol ts

With any ultor voltage (Ec„k) between 14000* and 18000 
and grid-No.2 voltage CECsk) between 200 and 500 volts

volts

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster..................

Grid-No.1 Video Drive 
from Raster Cutoff 

(Bl ack Level): 
White-level value 

(Peak positive)
Grid-No.2 Current ..................

Focusing-Coil Current (DC)0.

Ion-Trap Magnet Current 
(Average)** .......................

Minimum Field Strength of 
PM Ion-Trap Magnet§ . . .

-9.3% to -24% of EC2k

9.3% to 24% of Ec?k 
-15 to +15

/^C3k 

16000
30

20%

vol ts

vol ts 
/zamp

ma

ma

Field Strength of Adjustable 
Centering Magnet..............

Examples of Use of Design Ranges:

16000

0 to

33 gausses

gausses

With ultor voltage of 

and grid-No.2 voltage of

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster............. ...

16000

300

18000
400

volts 
volts

-28 to-72 -37 to -96 vol ts

8

Grid drive is the operating condition in which the video signal 
the grid-No.1 potential with respect to cathode.

,°, **,§: See next page.
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Grid-No.l Video Drive
from Raster Cutoff

(Bl ack Level):
White-level val ue

(Peak positive) 28 to 72 37 to 96 vol ts
Focusi ng-Coi1 Current (DC). . 108 ± 20% 115 ± 20% ma
Minimum Field Strength of

PM Ion-Trap Magnet .... 33 35 gausses

Maximum Circuit Values:
Grid-No.1—Circuit Resistance ......................... 1.5 max. megohms

CATHODE-DRIVE" SERVICE
Unless otherwise specified, voltage values are Positive 

with respect to grid No.l
Maximum Ratings, Design-Center Values:
ULTOR-TO-GRID-No. 1 VOLTAGE................................... 18000 max. volts
GRID-No.2-T0-GRID-No.1 VOLTAGE ......................... 625 max. volts
GRID-No.2-TO-CATHODE VOLTAGE .............................. 500 max. volts
CATHODE-TO-GRI D-No.1 VOLTAGE: 

Positive bias value............................................. 125 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.i voltage (ECqg2) between 

14600* and 18000 volts 
and grid-No.2-to-grid-No.1 voltage (Ec^,/ between

220 and 620 volts
Cathode-to-Grid-No.l Voltage 

for Visual Extinction 
of Focused Raster............... 8.5% to 19.4% of Ec29i volts

Cathode-to-Grid-No.1 Video
Drive from Raster Cutoff 

(Black Level):
White-level value

(Peak negative) 8.5% to 19.4% of EC2gi volts

" Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
elect rodes.

* Brilliance and definition decrease with decreasing ultor voltage or 
ul tor-to-gr id-No. 1 voltage. Ingeneral, theultor voltage or the ultor- 
to-grid-No.1 voltage should not be less than 14000 volis.

See next page.
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Grid-No.2 Current -15 to +15 /¿amp

Focusing-Coil Current (DC)0 20% ma

Ion-Trap Magnet Current 
(Average)** ..............................

Minimum Field Strength of 
PM Ion-Trap Magnet§ ....

Field Strength of Adjustable 
Centering Magnet....................

Examples of Use of Design Ranges:
With ultor-to-grid-No.i 

voltage of 
and grid-No.2-to-grid-No. i 

voltage of
Cathode-to-Grid-No.1 Voltage 

for Visual Extinction 
of Focused Raster .................... ,

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff

Äx30 

16000

to 8

ma

gausses

gausses

White-1evel

Focusing-Coil
Minimum Field

(Bl ack Level): 
val ue

(Peak negative) 
Current (DC). . . 
Strength of

33

16000 18000 volts

300 400 volts

25 to 58 34 to 78 vol ts

25 to 58 34 to 78 vol ts
108 ± 20% 115 ± 20% ma

35 gaussesPM Ion-Trap Magnet....................

Maximum Circuit Values:
Grid-No. 1-Ci rcuit Resistance, 1.5 max. megohms

0

±

0 For specimen focusing coil simi1 ar to JETEC Focusing coil No.109 posi­
tioned withair gap toward kinescope screen and center line of air gap 
3 inchesf rom Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No.1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-lamberts measured on an In­
dian Head Test Pattern set for a 19-1/8" x 15" picture size.

** For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
, trailing edge of the pole pieces located over the gap between grid No.l 

and grid No.2 and rotated to give maximum brightness.
§ For specimen PM ion-trap magnet, such as Heppner Model NO.EU37, or 

equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness.

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section
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DIMENSIONAL OUTLINE 
for Type 2IAMP4-A is the same as that shown for Type 
2IALP4-A, except that the 2IAMP4-A has a Small-Shell 

Duodecal 5-Pin Base

CURVES 
for Type 2IAMP4-A are the same as those shown for 

Type 2IALP4-A

NOV. 1, 1955 TUBE DIVISION TENTATIVE DATA 3
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MAGNETIC FOCUS

2IAP4
KINESCOPE

RECTANGULAR METAL-SHELL TYPE

DATA

General :

Heater, for Un¡potential
Vol tage...................................
Current...................................

Cathode:
6.3 
0.6

MAGNETIC DEFLECTION

Direct Interelectrode Capacitances:
Grid No.l to All Other Electrodes. . .
Cathode to All Other Electrodes. . . .

Faceplate (With about 66% light transmission)

ac or de volts 
. . . . amp

6
5

/z/zf 
p/zf

Frosted Filterglass
Phosphor (For Curves, see front of this Section). No.4—Sulfide Type

Fluorescence and Phosphorescence 
Persistence of Phosphorescence . 

Focusing Method............................................. 
Deflect ion Method........................................ 
Deflection Angles (Approx.):

Diagonal .......................................................
Horizontal..................................................
Vertical .......................................................

. White 

. Short 
Magnet i c 
Magnetic

70°
66°
50°

Ion-Trap Gun .................... Requires External, Single-Field Magnet
Maximum Overall Length . , ....................................................... 22-5/16"
Greatest Diagonal of Tube at Lip......................... 20-3/4" ± 1/4"
Greatest Width of Tube at Lip.............................. 19-23/32" ± 1/8"
Greatest Height of Tube at Lip......................... 15-5/16" ± 1/8"
Screen Size............................................................................18-3/8" x 13-15/16"
Mounting Position.................................................................................................... Any
Ultor* Terminal...........................................................................Metal-Shell Lip
Base Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

BOTTOM VIEW ’

Pin 

Pi n 

Pi n 

Pi n

1 - Heater

2-Grid No.l 

10-Grid No.2 

11 - Cathode

Pin 12-Heater

Metal - Shel 1 Lip— 

Grid No.3, 

Col 1ector

Maximum Ratings, Design-Center Values'.
ULTOR* VOLTAGE ......................................................
GRID-No. 2 VOLTAGE..................................................
GRID-No.1 VOLTAGE:

Negative bias value........................................
Posi five bias value........................................
Posi t i ve peak value........................................

18000
500

max. 
max.

vol ts 
vol ts

125 max. volts
0 max. vol ts
2 max. vol ts

in the 21AP4, grid No.3, which has the ultor function, and collector 
are connected together within the tube and are conveniently referred 
to collectively as "ultor". rhe."ultor" in a cathode-ray tube is the 
electrode, or the electrode in combination with one or more addi tional 
electrodes connected within the tube to it, to which is applied the 
highest de voltage for accelerating the electrons in the beam prior 
to its def1ec t i on.

MAY 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 1
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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

410 max. volts
180 max. volts 

to cathode. . 180 max. volts

Typical Operation:
Ultor Voltage* ...............................
Grid-No.2 Voltage...........................
Grid-No.1 Voltage for Visual

Extinction of Undeflected
Focused Spot ...........................

Focusing-Coil Current (DC)00 . 
Field Strength of Single­

Field Ion-Trap Magnet . . . 
Ion-Trap Magnet Current

(DC, approx.)#..................
Field Strength of Adjustable 

Centering Magnet. . . .

Maximum Circuit Values:
Grid-No. 1-Ci rcui t Resistance .

14000
300

16000
300

vol ts 
vol ts

-33 to-77 
104 ±6%

-33 to-77 
110 ±6%

vol ts 
ma

45 50 gausses

90 - ma

0 to 8 0 to 8 gausses

. 1.5 max. megohms

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 14000 volts.

oo For specimen focusing coil similar to JETEC Focusing Coil No.109 
positioned with air gap toward kinescope screen and center line of 
air gap 3 inches from Reference Line (see Outline Drawing). The 
indicated current is for condition with combined grid-No. i bias volt­
age and video-signal voltage adjusted to produce a highlight bright­
ness of 30 foot-1 amberts on a 18-3/8" x 13-15/16" picture area sharply 
focused at center of screen.

% For specimen ion-trap magnet similar to JETEC Ion-Trap Magnet No.ill 
located In optimum position and rotated to give maximum brightness.

MAY 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 1
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2IAP4 
KINESCOPE
OPERATING NOTES

X-Ray Warning. When operated at ultor voltages up to 16 
kilovolts, the 21AP4 does not produce any harmful x-ray 

radiation. However, because the rat ing of the tube permits 

operation at voltages as high as 19.8 kilovolts (absolute 
value), shielding of the 2IAP4 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 kilovolts.

Direction of the field of the ion-trap magnet should be 
such that the north pole is adjacent to vacant pin position 

No.8 and the south pole to pin No.2.

MAY 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 2
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GRID N«3

5-PIN BASE (NOTE 28.4) 
JETEC NSB5-57

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

MAY 1, 1951 CE-7649A



2IAP4
KINESCOPE

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

MAY 1, 1951 CE-7649B



NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.I IO (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 2: SOCKET FOR TH IS BASE SHOULD NOT BE RIG IDLY 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 3-1/4".

NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT H IGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST 

BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR 
VOLTAGE.

NOTE 4: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 

POSITION No.6 MAY VARY FROM THE HORIZONTAL AXIS OF THE 
GLASS FACE BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE 
TUBE AXIS) OF ± 10°.

NOTE 5: SUPPORT TUBE IN LIP REGION ONLY AT CORNERS WITHIN 
THIS SPACE.

NOTE 6: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE 
MUST BE WITHIN THIS SPACE.

TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY

MAY 1, 1951 CE-7649C
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2IATP4
KINESCOPE

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION

The 21ATP4 is the same as the 21ALP4-A except for the following 
items:
Direct Interelectrode Capacitances:

External conductive coating to ultor . . J1500 max. mJ 
11200 min.

WK DIVISION
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY

NOV. 1, 1955 DATA



2IAVP4/2IAUP4
KINESCOPE

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION

DATA
General :
Heater, for Unipotential Cathode:

Voltage........................................ 6.3 ......................... ac or de volts
Current........................................ 0.6 ± 10%............................................amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes .... 6 ppf
Cathode to all other electrodes.................... 5 ppf
External conductive coating to ultor* . . ¿1500 max. ppf

[1200 min. ppf
Faceplate, Spherical......................................................................... Filterglass

Light transmission (Approx.).................................................................... 71%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type

Fluorescence.......................................................................................................White
Phosphorescence .......................................................................................... White

Persistence.................................................................................................. Short
Focusing Method ........................................................................... Electrostatic
Deflection Method......................................................................................Magnetic
Deflection Angles (Approx.):

Diagonal......................................................................................................................72°
Horizontal.................................................................................................................67°
Vertical......................................................................................................................53°

Ion-Trap Gun......................... Requires External Single-Field Magnet
Tube Dimensions:

Overall length..................................................................... 23-1/32" ±3/8"
Greatest width........................................................................... 20-1/4" ± 1/8"
Greatest height ................................................................. 16-3/8" ± 1/8"
Diagonal...........................................................................................21-3/8" ± 1/8"

Screen Dimensions (Minimum):
Greatest width.............................................................................................19-1/8"
Greatest height ...................................................................... ..... 15"
Diagonal.................................. 20-1/4"
Projected area............................................................................... 255 sq. in.

Weight (Approx.)......................................................................................... 24 1 bs
Mounting Position ............................................................................................... Any
Cap.............................................. Recessed Small Cavity (JETEC No.J1-21)
Bulb...................................................................................................................J171 (72°)
Base..............................Small-Shell Duodecal 6-Pin (JETEC No.B6-63)

Basing Designation for BOTTOM VIEW ............................................. 12L

Pin 1 - Heater Cap - Ultor
Pin 2 - Grid No.l (Grid No’^’
Pin 6 - Grid No.4 /Grid No«5,

Pin 10 - Grid No.2 J Collector)
Pin 11 - Cathode cV C - External
Pin 12 - Heater QsTjX® Conductive

Coat i ng

*: See next page.

NOV. 1, 1955 TENTATIVE DATA 1TUBE DIVISION
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2IAVP4
KINESCOPE

GRID-DRIVE^ SERVICE
Unless otherwise specified, voltage values are 

with respect to cathode

Maximum Ratings, Design-Center Values:
ULTOR* VOLTAGE ................................................................
GRIONo.4 VOLTAGE:

Positive value ...........................................................
Negative value*...........................................................

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.

Equipment Design Ranges:

Positive

18000 max. vol ts

1000 max. vol ts
500 max. vol ts
500 max. vol ts

125 max. vol ts
0 max. vol ts
2 max. vol ts

410 max. vol ts
180 max. vol ts
180 max. vol ts

age (Ecek) between 14000# and 18000
Itage (Ec2k) between 200 and

With any ultor voltage (ECgk) between 14000#
and grid-No.2 vo 500 volts

volts

Grid-No.4 Voltage for
Focus with Ultor
Current of 100 /zamp . . . .

Grid-No.l Voltage for
Visual Extinction of
Focused Raster .........................

Grid-No.l Video Drive from 
Raster Cutoff (Bl ack Level): 
White-level value

(Peak positive)

Grid-No.4 Current ..........................
Grid-No.2 Current ..........................

Ion-Trap Magnet Current 
(Average) **...............................

Minimum Field Strength of 
PM Ion-Trap MagnetS . . . .

Field Strength of Adjustable
Centeri ng Magnet.........................

-0.4% to +2.2% of

-9.3% to -24% of

Ec5k

Ec2k

9.3$ to 24% of Ec2k

-25 to +25
-15 to +15

i^x 30
Sx 33

0 to 8

vol ts

vol ts

vol ts 
/zamp 
/zamp

ma

gausses

gausses

Grid drive is the operating 
the grid-No.1 potential wit

cond ¡tion in which the video
h respect to cathode.

signal varies

*, *,^,**,§: See next page.

NOV. 1, 1955 TENTATIVE DATA 1
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2IAVP4-
KINESCOPE

Examples of Use of Design Ranges
With ultor voltage of 
and grid-No. 2 voltage of

16000
500

18000
400

volts 
volts

Grid-No.4 Voltage for 
Focus wi th UI tor
Current of 100 /¿amp . . . -65 to +350 -75 to +400 vol ts

Grid-No.1 Voltage for
Vi sual Exti notion of 
Focused Raster......................... -28 to -72 -37 to -96 vol ts

Grid-No.1 Video Drive 
from Raster Cutoff

(Black Level ) :
White-level value

(Peak positive) 28 to 72 37 to 96 vol ts
Minimum Field Strength of 

PM Ion-Trap Magnet. . . . 33 35 gausses

Maximum Circuit Values:
Grid-No. 1-Ci rcuit Resistance. 1.5 max, megohms

CATHODE-DRIVE" SERVICE
Unless otherwise specified, voltage values are 

with respect to grid No.1
Maximum Ratings, Design-Center Values:
ULT0R*-T0-GRID-No.1 VOLTAGE ..............................
GRID-No.4-TO-GRID-No.1 VOLTAGE: 

Positive value...................................................... 
Negative value* ..................................................

GRID-No.2-TO-GRID-No.l VOLTAGE.........................
GRID-No.2-T0-CATH0DE VOLTAGE..............................
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive bias value ........................................  
Negative bias value ........................................  
Negative peak value ........................................

PEAK HEATER-CATHODE VOLTAGE:
Heater negativewi th respect to cathode: 
‘During equipment warm-up period 

not exceeding 15 seconds . . . 
After equipment warm-up period. . . .

Heater posi tive wi th respect to cathode.

positive

appiied

18000 max. vol ts

1000 max. vol ts
500 max. vol ts
625 max. vol ts
500 max. vol ts

125 max. vol ts
0 max. vol ts
2 max. vol ts

410 max. vol ts
180 max. vol ts
180 max. vol ts

to which isThe "ultor" in a cathode-ray tube is the electrode ..... .. _rr.— 
the highest de voltage for accelerating the electrons in the beam prior 
to its deflection. In the 21AVP4, the ultor function is performed by
grid No.5. Since grid No.5, grid No.3, and col 1ectorare connected to­
gether within the 21AVPU, they are collectively referred to simply as 
"ultor" for convenience in presenting data and curves.
This value has been specified to take care of the condition where an ac 
voltage is provided for dynamic focusing.
Cat hode drive i s t he operat i ng condition i n wh i ch t he v i deo signal varies 
the cathode potent i al wi t h respect to g r i d No.l andtheother electrodes.

^, **,§: See next page.
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2IAVP4
KINESCOPE

Equipment Design Ranges:
With any ultor-to-grid-No. i voltage (Ec^gt) between 

14000# and 18000 
and grid-No. s-to-grid-No. 1 voltage (Ec^^ between 

220 and 620

volts

volts

Grid-No.4-to-Grid-No.1 Voltage 
for Focus with Ultor
Current of 100 /¿amp .... 0% to 2.6% of Ec q

Cathode-to-Grid-No.1 Voltage 5 1
for Visual Extinction 
of Focused Raster........................8.5% to 19.4% of Ecogi

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 

’ (Black Level):
White-level value

(Peak negative) 8.5% to 19.4% of Ecogi
Grid-No.4 Current....................... -25 to+25
Grid-No.2 Current....................... -15 to+15

vol ts

vol ts

vol ts
¿¿amp 
pamp

Ion-Trap Magnet Current 
(Average)** ...........................

Minimum Field Strength of 
PM Ion-Trap Magnet§ ....

x 30 ma
V 16000
/Eceg.

A/—2-J: x 33 gausses
V 16000

Field Strength of Adjustable 
Centering Magnet.................. 0 to 8 gausses

Examples of Use of Design Ranges:
With ultor-to-grid-No. 1 

voltage of 
and grid-No. 2-to-grid-No. 1 

voltage of

16000 18000

300 400

volts

volts

Grid-No.4-to Grid-No.1 Voltage 
for Focus with Ultor 
Current of 100 /zamp . . . .

Cathode-to-Grid-No.1 Voltage 
for Visual Extinction 
of Focused Raster ..............

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 

(Black Level):
White-level value 

(Peak negative)
Minimum Field Strength of 

PM Ion-Trap Magnet.............

0 to 415 0 to 470 volts

25 to 58 34 to 78 volts

25 to 58 34 to 78 volts

33 35 gausses

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

See next page.
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2IAVP4 X
KINESCOPE

# Brilliance and definition decrease with decreasing ultor voltage or 
ultor-to-grid-No.1 voltage, in general, the ultor voltage or ultor-to- 
grid-No.1 voltage should not be less than 1U000 volts.
For JETEC Ion-Trap Magnet no.117, or equivalent, located with tne 
trailing edge of the pole pieces located over the gap between grid 
No.l and grid No.2 and rotated to give maximum brightness.

§ For specimen PM ion-trap magnet, such as Heppner Model No.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES

at front of this Section

NOV. 1, 1955 Ture «VISION TENTATIVE DATA 3
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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2IAVP4 
KINESCOPE
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.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 No. 6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (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 RIG IDLY 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 4: THE DRAWING SHOWS THE MINI MUM SIZE AND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE CON­
TACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EX­
TERNAL 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 I ND ICATED 
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 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE.

TUBE DIVISION 
«ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

NOV. 1, 1955 CE-8604C



AVERAGE DRIVE CHARACTERISTICS
CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR-TO-GRID-N«I VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N*l TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS

RASTER SIZE = 18"x 131/2"

GRID-DRIVE SERVICE 
E^ = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID N*l BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS 

RASTER SIZE = I8"x \3l/2"

CATHODE DRIVE 
GRID DRIVE

300

200

150

800 20 40
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF

92CM-8773TUBE DIVISION
(ADIO COIFOIATION OF AMEBICA, HAMISON, NEW JEISEY

AUG. 26,1955



AVERAGE DRIVE CHARACTERISTICS
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21AVP4-A/21AUP4-A 
KINESCOPE

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION

The 21AVP4-AI21AUP4-A is the same as the 21AVP4/21AUP4 except 
for the following item:
Phosphor (For Curves, see front of this Section) . . P4—Sulfide Type

Al umi ni zed

CURVES
for Type 21AVPU-A/21AUP4-A are the same as those 

shown for Type 2IALPU-A

TUBE DIVISION
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY

DATANOV. 1, 1955
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2IAWP4 
KINESCOPE

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
MAGNETIC FOCUS________________________ MAGNETIC DEFLECTION

DATA
General:
Heater, for Unipotential Cathode:

Voltage........................................ 6.3 .................... ac or de volts
Current........................................ 0.6 ± 10%............................................amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes .... 6 ppf
Cathode to all other electrodes.................... 5 ppf
External conductive coating to ultor*  . . -[^^2 m^x’

11200 min. ppf
Faceplate, Spherical.........................................................Filterglass

Light transmission (Approx.).....................................................................71%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

Alumi ni zed 
Fluorescence, .......................................................................................... White
Phosphorescence .......................................................................................... White

Persistence.................................................................................................. Short
Focusing Method ..................................................................................... Magnetic
Deflection Method ................................................................................ Magnetic
Deflection Angles (Approx.):

Diagonal...................................................................................................................... 72°
Horizontal.................................................................................................................67°
Vertical......................................................................................................................530

Ion-Trap Gun......................... Requires External Single-Field Magnet
Tube Dimensions:

Overall length...................................................................... 23-1/32" ± 3/8"
Greatest width...........................................................................20-1/4" ± 1/8"
Greatest height ................................................................ I6-3/8" ± 1/8"
Diagonal...........................................................................................21-3/8" ± 1/8"

Screen Dimensions (Minimum):
Greatest width ................................................................................... 19-1/8"
Greatest height ............................................................................................. 15"
Diagonal............................................................................................................ 20-1/4"
Projected area................................................................................ 255 sq. in.

Weight (Approx.)..................................................................................... 24 lbs
Mounting Position ............................................................................................... Any
Cap...............................................Recessed Small Cavity (JETEC No.J1-21)
Bulb...............................................................................................................J171 (72°)
Base ......................... Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

Basing Designation for BOTTOM VIEW ............................................. 12N

Pin 1 - Heater X Cap “
Pin 2 - Grid No.l N—A (Grid No.3,
Pin 10 - Grid No.2 I Collector)
Pin 11 - Cathode \ / /Xjy C - External
Pin 12 - Heater VyT) Conductive

Coat i ng

* The "ultor" in a cathode-ray tuoe is the electrode to which is applied 
the highest de voltage for accelerat ing the electrons in the Deam prior 
to its deflection. In the 21AWP4, the ultor function is performed Oy 
?rid No.3. Since grid No.3 and col 1ectorare connected together within 

he 21AWP4, they are collectively referred to simply as "ultor" for 
convenience in presenting data and curves.

NOV. 1, 1955 TUBE DIVISION TENTATIVE DATA 1
RADIO CORPORATION OF AMERICA M,»»|$ON. NEW JERSEY
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2IAWP4 
KINESCOPE

GRID-DRIVE* SERVICE
Unless otherwise specified, voltage values are Positive 

with respect to cathode
Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE..................................................................... 18000 max. volts
GRID-No. 2 VOLTAGE........................................................... 500 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 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 (Ecqk) between 14000* and 18000 volts 

and grid-No. 2 voltage (EC2^) between 200 and 500 volts
Grid-No.1 Voltage for

Vi sual Exti notion of 
Focused Raster .........................

Grid-No.1 Video Drive 
from Raster Cutoff 

(Bl ack Level):
White-level value 

(Peak positive)
Grid-No.2 Current.........................

Focusing-Coil Current (DC)0.

Ion-Trap Magnet Current 
(Average)**..............................

Minimum Field Strength of 
PM Ion-Trap Magnet§. . . .

Field Strength of Adjustable 
Centering Magnet ...............

Examples of Use of Design Ranges:
With ultor voltage of 16000 18000 volts
and grid-No.2 voltage of 300 400 volts

Grid-No.1 Voltage for
Visual Extinction of
Focused Raster......................... -28 to-72 -37 to-96 volts

A Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode.

-9.3% to -24% of EC2k

9.3% to 24% of Ecpk
-15 to +15

^pC3k x 
16000 X

16000

0 to

20%

30

33

vol ts

vol ts 
pamp

ma

ma

gausses

gausses8

±

See next page.
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KINESCOPE

Grid-No.1 Video Drive
from Raster Cutoff

(Black Level ) :

37 to 96 
115 ± 20%

35

vol ts 
ma

gausses

White-level value
(Peak positive) 

Focusing-Coil Current (DC). . 
Minimum Field Strength of

28 to 72
108 ± 20%

33PM Ion-Trap Magnet..................

Maximum Circuit Values:
Grid-No. 1-Ci rcuit Resistance............................ 1.5 max. megohms

CATHODE-DRIVE" SERVICE
Unless otherwise specified, voltage values are Positive 

with respect to grid No. i

Maximum Ratings, Design-Center Values: 
ULTOR-TO-GRID-No. 1 VOLTAGE.................................... 18000 max. volts
GRID-No.2-T0-GRID-No.l VOLTAGE............................ 625 max. volts
GRID-No.2-T0-CATH0DE VOLTAGE................................ 500 max. volts
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive bias value......................................... 125 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 (Ec^gt^ between 

14000* and 18000 volts 
and grid-No. 2-to-grid-No. 1 voltage (ECsg1) between

220 and 620 volts

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 
of Focused Raster.............. 8.5% to 19.4% of Eq^q. volts

Cathode-to-Grid-No.l Video
Drive from Raster Cutoff 

(Bl ack Level):
White-level value

(Peak negative) 8.5% to 19.4% of Ec2gi volts

" Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
el ect rodes.

* Brilliance and definition decrease with decreasing ultor voltage or 
ul tor-to-gr id-No. 1 voltage. Ingenerai, theultor voltage or the uitor- 
to-grid-No.l voltage should not be less than 14000 volts.

See next page.
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KINESCOPE

Grid-No.2 Current

Focusing-Coil Current (DC)0 .

Ion-Trap Magnet Current 
(Average)** ...........................

Minimum Field Strength of 
PM Ion-Trap Magnet§ ....

Field Strength of Adjustable 
Centering Magnet...................

Examples of Use of Design Ranges:
With ultor-to-grid-No.1 

voltage of 
and grid-No.2-to-grid-No.1 

voltage of
Cathode-to-Grid-No.l Voltage 

for Visual Extinction 
of Focused Raster ......................

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff

^5 to +15

16^0 X 108

.1 hiSl 

y 16000

x 33

/¿amp

20% ma

ma

gausses

White-1 evel

Focusing-Coil
Minimum Field

(Bl ack Level): 
val ue

(Peak negative) 
Current (DC). . . 
Strength of

PM Ion-Trap Magnet..................

Maximum Circuit Values:
Grid-No. 1-Ci rcui t Resistance.

0 to 8 gausses

16000 18000 volts

300 400 volts

25 to 58 34 to 78 vol ts

25 to 58 34 to 78 vol ts
108 ± 20% 115 ± 20% ma

33 35 gausses

.... 1.5 max. megohms

0 For specimen focusing coil simi1 ar to J ETEC Focusing Coil No.109 posi­
tioned with air gap toward kinescope screen and center line of air gap 
3 inchesfrom Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No.1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-lamberts measured on an In­
dian Head Test Pattern set for a 19-1/8* x 15* picture size.

** For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid No.l 
and grid No.2 and rotated to give maximum brightness.

§ For specimen pm ion-trap magnet, such as Heppner Model NO.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range 
for the strength of the PM ion-trap magnet should be added to the mini­
mum value. Tne maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without.loss of highlight brightness.

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section
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DIMENSIONAL OUTLINE
for Type 2IAWP4 is the same as that shown for Type 
21AVP4/21AUP4, except that the 2IAWP4 has a Small­

Shell Duodecal 5-Pin Base

CURVES 
for Type 2IAWP4 are the same as those shown for 

Type 2IALP4-A

NOV. 1, 1955 TUBE DIVISION TENTATIVE DATA 3
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COLOR KINESCOPE
THREE-GUN SHADOW-MASK TYPE ELECTROSTATIC FOCUS
MAGNET IC CONVERGENCE MAGNETIC DEFLECTION

DATA
General :
Electron Guns, Three with Axes Tilted

Toward Tube Axis...........................................................Blue, Green, Red
Heater, for Un¡potential Cathode of

Each Gun, Paralleled with Each of
the Other Two Heaters within Tube:

Voltage........................................ 6.3 .........................ac or de volts
Current........................................ 1.8 .......................................................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 mJ

Cathode of blue gun + cathode of green
gun + cathode of red gun to all
other electrodes....................................................... 16 m^

Grid No.3 (Of each gun tied within
tube to No.3 grids of other two
guns) to all other electrodes......................... 9 /x/xf

Faceplate, Spherical.......................................................................Filterglass
Light transmission (Approx.)..................................................................77%

Screen, on Inner Surface of Faceplate:
Type ........................................ Metal-Backed, 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

bl ue dot, green dot, and red dot
Spacing between centers of adjacent dot t ri os (Approx. ) 0.029" 
Size (Min¡mum):

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..........................................................................................................70°
Vertical................................................................................................................... 55°

Tube Dimensions:
Maximum overall length ............................................................... 25-5/16"
Diameter:

At lip......................................................................................20-9/16" ± 1/8"
At flange........................................................................................ 21-1/4" max.

Weight (Approx.).............................................................................................28 1 bs
Mounting Position.....................................................................................................Any
Ul tor* Terminal..........................................................................Metal-Shell Lip
Base . . . .Small-Shell Neodiheptal 12-Pin (JETEC No.B12-13D

: See next page.
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2IAXP22
COLOR KINESCOPE

Socket .Alden Nos.214NMINSC (Radial leads), 
214NMINC (Axial leads), or equivalent

BOTTOM VIEW 14WBasing Designation for

Pin 1 - Heater Pin 9 -Grids No.3
Pin 2-Grid No.l 

of Red Gun
Pin 11-Grid No.2 

of Blue Gun
Pin 3-Grid No.2 (^7^)

of Red Gun (7/
Pin 12-Grid No.l 

of Blue Gun
Pin 4-Cathode 

of Red Gun
\ Pin 13 - Cathode

of Blue Gun
Pin

Pin

Pin

5-Cathode
of Green Gun

6-Grid No.l O'W
of Green Gun

7-Grid No.2
of Green Gun

® Pin 14 - Heater 
METAL-SHELL LIP: 

Ultor 
(Grid No.4, 
Grid No.5, 
Col lector)

Maximum Ratings, Design-Center Values'.
ULT0Re-T0-CATH0DE (Of each qun) VOLTAGE. . 25000 max. vol ts
ULTOR CURRENT, (Averaae, each gun) . . . . 500*'max. /zamp
GRID-No.3-T0-CATH0DE (Of each gun) VOLTAGE 6000 max. vol ts
GRID-No.2-TO-CATHODE VOLTAGE (Each gun). . 800 max. vol ts
GRID-No.1-T0-CATH0DE VOLTAGE (Each gun) :

Negative bias value.............................. 400 max. vol ts
Positive bias value.............................. 0 max. vol ts
Posit i ve peak value.............................. 2 max. vol ts

PEAK HEATER-CATHODE VOLTAGE (Each gun):
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.

Equipment Design Ranges:

410
180
180

max. 
max. 
max.

vol ts 
vol ts 
vol ts

For ultor voltage (Ecjkeach gun) °f 25000 volts
Grid-No.3 (Focusing 

electrode)-to-Cathode 
(Of each gun) Voltage.

Gr i d-No.2-to-Cathode 
Voltage (Each gun) 
when c i rcu i t des i gn 
ut i1izes grid-No.1- 
to-cathode voltage 
(Eclk) at fixed* 
value for raster 
cutoff ..............................

15.2% to 21.2% of Ec A L 
c4Keach gun

See Cutoff Design

volts

Chart

A value of average ultor current per gun higher than 500 microamperes 
will increase picture brightness but may impair resolution and shorten 
cathode life.

" See next page. 
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2IAXP22
COLOR KINESCOPE

Grid-No.1-to-Cathode Volt­
age (Each gun) for Visual 
Extinction of Focused 
Raster when circuit de­
sign utilizes grid-No.2- 
to-cathode voltage 
(EC2k) at fixed value ........................

Variation in Raster

See Cutoff Design Chart

Cutoff Between Guns 
in Any Tube............................. ± 21% of average of

and lowest cutoff
Grid-No.3 Current for ultor 

current of 800 /¿amp...............................-45 to +75

Grid-No.2 Current (Each gun) ... -5 to +5

Percentage of Total Ultor Current
Suppl ied by Each Gun:

To produce Illuminant-C White
(I.C.I. Coord i nates
x = 0.310, y = 0.316): 

Red gun...................................... 47 to 67
Bl ue gun............................................. 11 to 24
Green gun........................................ 20 to 33

To produce White of 8500°K +
27M.P.C.D. (I.0.I. Coordin­
ates x = 0.287, y = 0.316): 

Red gun...................................... 42 to 60
Bl ue gun............................................. 12 to 27
Green gun........................................ 23 to 38

Maximum Raster Shift in Any
Direction from Screen Center0. . 1

h i ghest 
values

¿¿amp

pamp

per cent 
per cent 
per cent

per cent 
per cent 
per cent

i nch

Maximum Compensation to be Pro­
vided by the Fol 1 owing Components:

Purifying coil or magnet .... Raster sh i ft of 1" inanydi- 
rection from screen center'

Converging component (Each gun): 

For static convergence-

After adjustment has been 
made for optimum color 
purity and dynamic 
convergence ......................... Sh i ft of spot by ± 5/8"

• The "ultor" in a cathode-ray tube is the electrode to which ¡s applied 
the highest de voltage for accelerating the electrons in the beam prior 
to its deflection. In the 21AXP22, the ultor function is performed by 
grid No.4. Since grid No.4, grid No.5, and collector are connected to­
gether within the 21AXP22, they are collectively referred to simply as 
■ultor" for convenience in presenting data and curves.

0 Centering of the raster on the screen is accomplished by passing direct 
current of the required value through each pair of def1ecting co 11s to 
compensate for raster shift resulting from adjustments for optimum con­
vergence and color purity.
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21AXP22
COLOR KINESCOPE

For dynamic convergence)—

Effected by mmf of approxi­
mately parabolic waveshape 
synchronized with scanning

Horizontal:
Red spot and green spot ....................
Blue spot......................................................

Vertical:
Red spot and green spot ....................
Blue spot ......................................................

... Shift of 1/4"

. . . Shift of 1/2"

. . . Shift of 3/8"

. . . Shift of 1/8"

Blue-positioning magnet (Blue gun):

After adjustment has been
made for color purity
and dynamic convergence .................... . . . Shi ft of blue

spot by ±1/2"

Examples of Use of Design Ranges:
For ultor voltage of 25000 volts

Grid-No.3 (Focusing electrode)- 
to-Cathode (Of each gun)
Voltage ................................................................

Grid-No.2-to-Cathode Voltage
(Each gun) when circuit design 
utilizes grid-No.1-to-cathode 
voltage of -70 volts for 
raster cutoff .................................................

Grid-No.1-to-Cathode Voltage
(Each gun) for Visual Extinction 
of Focused Raster when circuit 
design utilizes grid-No.2-to- 
cathode voltage of 200 volts. . . .

Limiting Circuit Values:
High-Voltage Circuits:
In order to minimize the possibility

3800

130

-45

to

to

to

5300 vol ts

370

-100

vol ts

vol ts

of damage to the tube
caused byamomentary internal arc, it is recommended that the 
ultor power supply and the grid-No.3 power supply be of the 
limited-energy type with inherent regulation to limit the

addition, to prevent cathode 
in tube life, the effective 
power supply output capacitor 
resistance between grid-No.3 
and the grid-No.3 electrode

damage with resultant decrease 
resistance between the ultor 

and the ultor, and the effective 
power supply output capacitor 

should not be less than 50000
ohms. These resistances should be capable of withstanding 
the maximum instantaneous currents and voltages in their

t indicated values apply when RCA test yoke is used with the 21AXP22.
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Respective circuits. It is to be noted that the effectiveness 

of the resistance between the ultor power supply output 
capacitor and the ultor may be impaired if capacitance in ex­
cess of 750 /z/zf is introduced between the kinescope and ground 
by the mounting arrangement of the kinescope.

In equipment utilizing a well-regulated ultor power supply, 
the grid-No.g-circuit resistance should be limited to 7.5 
megohms.

Low-Voltage Circuits:
Grid-No.I —Circuit Resistance (Each gun). . 1.5 max. megohms

When the cathode of each gun is not connected directly to its 
associated heater, the grid-No.2-to-heater circuit, the grid- 
No. I -t o-heate r circuit, and the cathode-to-heater circuit, 
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 milli­
amperes 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.I-to-heater 
circuit should 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 milli­
amperes total. Such current limitation will prevent heater 
burnout in case of a momentary internal arc within the tube.

X-RAY WARNING

X.-r&y radiation is produced by the 2IAXP22 when it is 
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 1/4-inch thickness of safety 
glass (lime) 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 theTV receiver 
। cabinet, it should never be operated without providing 

adequate X-ray shielding 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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2IAXP22

COLOR KINESCOPE

LOCATION OF BEAM- LOCATION OF BLUE­
CONVERGING POLE PIECES POSITIONING POLE PIECES

BASE 
BOTTOM VIEW

^"min, 
CONTACT

DETAIL OF LIP

DETAIL OF FLANGE BOSSES

.-8399R3

TUBE DIVISION
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NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE A 
CYLINDRICAL GAUGE 2.465" ± O.OOI" I.D. CONCENTRIC WITH 
NECK AXIS, WILL REST ON ENVELOPE FUNNEL.

NOTE 2: 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 METAL-SHELL AXIS AND I 
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 MAXIMUM APPLIED 
ULTOR VOLTAGE.

<1

I

I

I
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TYPICAL LIGHT-OUTPUT CHARACTERISTIC
2IAXP22

E£=6.3 VOLTS
ULTOR-TO-CATHODE (OF EACH GUN) VOLTS = 25000
GRID-N23-T0-CATH0DE (OF EACH GUN) VOLTS =ADJUSTED FOR 

FOCUS
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR 

CURRENT TO PRODUCE ILLUMINANT-C WHITE LIGHT OUTPUT 
PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH

GUN TO PRODUCE ILLUMINANT-C WHITE: 
RED GUN: 57°7o 
BLUE GUN: 17 °7o 
GREEN GUN: 26*7o 

RASTER SIZE = 19 x 14 ’/2"

0 200 400 600 800 1000 1200 1400 1600
ULTOR MICROAMPERES

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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RECTANGULAR GLASS TYPE

2ICXP4
PICTURE TUBE

ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE

With heater having controlled warm-up time
DATA

General:
Heater, for Unipotential Cathode:

Voltage........................................ 6.3 ......................... ac or de volts
Current........................................ 0.6 ± 10%.............................................. amp
Warm-up time (Average) . 11 .......................................................sec

For definition of heater warm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
Receiving Tube Section.

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes................................... 6 ppf
Cathode to all other electrodes........................................ 5 ppf
External conductive coating to ultor . . . ./2500 max. ppf 

y [2000 mm. ppf
Faceplate, Spherical.......................................................Filterglass

Light transmission (Approx.) ............................................................ 74%
Phosphor (For Curves, see front of this Section) . P4—Sulfide Type

Alumi n ized
Fluorescence.................................................................................................... White
Phosphorescence............................................................................................... White

Persi stence.....................................................................................................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" ±3/8"
Greatest width ...................................................................... 20-1/4" ± 1/8"
Greatest height......................................................................... 16-3/8" ± 1/8"
Diagonal........................................................................................21-3/8" ± 1/8"
hteck length...................................................................................5-1/2" ± 3/16"
Radius of curvature of faceplate (External surface). . 33"

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 1 bs
Operating Position................................................................................................Any
Cap................................................ Recessed Small Cavity (JEDEC No.Jl-21)
Bulb..................................................................................................................J171D2/E1
Base....................................Small-Shell Duodecal 6-Pin, Arrangement 1

(JEDEC Group 4, No.B6-63), or
Short Small-Shell Duodecal 6-Pin

(JEDEC Group 4, No.B6-203)
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2ICXP4
PICTURE TUBE

Basing Designation for BOTTOM VIEW 12L

Pin 
Pin 
Pin 
Pin 
Pin 
Pin

1 - Heater
2-Grid No.l
6 - Grid No.4 

10-Grid No.2
11 - Cathode
12 - Heater

Cap - Ultor 
(Grid No.3, 
Grid No.5, 
Col lector) 

C - External
Conduct ive 
Coat i ng

CATHODE-DRIVE" SERVICE

Unless otherwise specified, voltage 
with respect to grid

Maximum Ratings, Design-Center Values:
ULTOR-TO-GRID-No.1 VOLTAGE .........................

values 
No.l

are positive

GRID-No.4-T0-GRID-No.l VOLTAGE: 
Posit ive value..................................
Negat ive value.......................................

GRID-No.2-T0-GRID-No.l VOLTAGE . .
CATHODE-TO-GRID-No.l VOLTAGE:

Positive-peak value..............................
Positive-bias value..............................
Negative-bias value..............................
Negative-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
J2000*

max. 
min.

vol ts 
volts

1000 max. volts
500 max. vol ts

64 max. vol ts

200 max. vol ts
140 max. vol ts

0 max. vol ts
2 max. volts

410 max. vol ts
180 max. vol ts

180 max. vol ts

Equipment Design Ranges:

With any ultor-to-grid-No. 1 voltage (ECtgi) between
12000 and 20000 volts and grid-No.2-to-grid-No . 1 

voltage (Ec2gj) between 40 and 64 volts
G r i d-No.4-to-Gri d-No.1

Voltage for focus» ....................
Cathode-to-Grid-No.l Voltage 

(Ekg^) for visual extinction 
of focused raster* ...............

0 to 350 vol ts

Cathode-to-Grid-No.l Video
Drive from Raster Cutoff (Black Level):

See Raster-Cutoff-Range Chart

White-level value 
(Peak negat ive).

*,*,$,*: See next page.

Same value as determined for 
Ekg1 except video drive is a 

negative voltage

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



Grid-No.4 Current....................................................... -25 to +25 /xa
Grid-No.2 Current....................................................... -15 to +15 /xa
Field Strength of Adjust­

able Centeri ng Magnet*.................................... 0 to 8 gausses

Examples of Use of Design Ranges:

With ultor-to-grid- 
No. i voltage of 18000 volts

and grid-No.2-to-grid-
N0.1 voltage of 50 volts

Grid-No.4-to-Grid-No.l Voltage 
for focus................................................................ 0 to 350 volts

Cathode-to-Grid-No.1 Voltage
for visual extinction 
of focused raster.................................................. 32 to 47 volts

Cathode-to-Grid-No.1 Video
Drive from Raster Cutoff (Black Level): 
White-level value.................................................. -32 to -47 volts

Maximum Circuit Values:

Grid-No.1—Circuit Resistance ......................... 1.5 max. megohms

Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
elect rodes.
This value is a working design-center minimum. The equivalent abso­lute minimum ultor-to-grid-No.1 voltage is 11,000 volts, below which 
the serviceability of the 21CXP4 will be impaired. The equipment de­
signer 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 absolute minimum 
ultor-to-grid-No.1 voltage is never less than 11,000 volts.
The grid-No.4-to-grid-No.1 voltage required for focus of any individual 
tube is independent of ultor current and will remain essentially con­
stant for values of u1tor-to-grid-No.1 voltage or grid-No.2-to-grid- 
No. 1 voltage within design ranges shown for these items.
The cathode-to-grid-No.1 voltage (Ekgj) will increase by approximately 
2 per cent for every 1000-volt increase in ultor-to-grid-No.1 voltage 
and will decrease by approximately 2 per cent for every 1000-volt de­
crease in ultor-to-grid-No.1 voltage.
Oista-nce from Reference Line for suitable PM centering magnet should 
not exceed 2-1/2. Excluding extraneous fields, the center of the un­
deflected focused spot will fall within a circle having a 3/8-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2-inch deflec­
tion of the spot from the center of the tube face.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATNODE-RAY TUBES 

at front of this Section
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NOTE I: 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-116 (SHOWN AT FRONT OF TH IS 
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 TH I S BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREE­
LY. 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 THREE OF FOUR CONTACT AREAS OF THE EXTERNAL CONDUCTIVE 
COATING. IN ADDITION TO THE 2” x 2" MIN. CONTACT AREA 
SHOWN, A 6-1/2" x I" MIN. CONTACT AREA IS PROVIDED IN THE 
VICINITY OF THE SPLICE LINE ON EACH LONG SIDE OF THE BULB 
AND ON AT LEAST ONE SHORT SIDE OF THE BULB AS SHOWN. THE 
ACTUAL AREA OF EXTERNAL CONDUCTIVE COATING WHICH CONNECTS 
ALL THE CONTACT AREAS WILL BE GREATER THAN THE CONTACT 
AREAS SO AS TO PROVI DE THE REQU I RED CAPACITANCE. EXTERNAL 
CONDUCTIVE COATING MUST BE GROUNDED.

HOTE 5: TO CLEAN TH I S AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH.

MOTE 6: 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 1/16” BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE.

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2ICXP4

GRID-N«2-T0-GRID-NH| VOLTS
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CATHODE-DRIVE CHARACTERISTICS
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2IDAP4 \v
PICTURE TUBE X

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

Intended for use in equipment having 
series heater-string arrangement

DATA
General:
Heater, for Un¡potential Cathode:
Voltage........... 6.3 ........ ac or de volts
Current........... 0.6 ................ amp
Warrrv-up time (Average). 11 ................ sec

For definition of heater warm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
Receiving Tube Section.

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes ... 6 ppf
Cathode to all other electrodes .... 5 ppf
External conductive coating to ultor. . . i^500 m?x" 

[2000 mm. /^f
Faceplate, Spherical.................. Filterglass

Light transmission (Approx.)...................... 74%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type

Al umi n i zed
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...................... 14-11/16" ± 5/16"
Greatest width..................... 20-1/4" + 1/8"
Greatest height .....................  16-3/8" ± 1/8"
Diagonal.............................. 21-3/8" ± 1/8"
Neck length.......................... 5-7/16" ± 1/8"

Screen Dimensions (Minimum):
Greatest width...........................  19-1/16"
Greatest height .........................  15-1/16"
Diagonal.................................. 20-1/4"
Projected area..........................  262 sq. in.

Weight (Approx. )............................... 20 1 bs
Operating Position................................ Any
Cap............... Recessed Small Cavity (JEDEC No.Jl-21)
Bulb.......................................J171G1/K1
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2IDAP4

PICTURE TUBE

Base........................................................................Small-Button Eightar 7-Pin,
Arrangement 2, (JETEC No.B7-183)

Basing Designation for BOTTOM VIEW.....................................................8HR

Pi n 
Pin

1 - Heater
2-Grid No.l

(4) n _c Cap - UI tor 
(Grid No.3,

Pi n 3-Grid No.2 Grid No.5,
Pi n 4 - Grid No.4 1 _ZZZ^ Col lector)
Pi n 6-Grid No.l (¿X /\ C - External
Pi n 7 - Cathode Conduct ive
Pi n 8- Heater Coat ing

r Values:
f18000 max. volts 
[12000* min. volts

1000 max. volts
500 max. volts
500 max. volts

200 max. volts
140 max. volts 

0 max. volts 
2 max. volts

410 max. volts
180 max. volts
180 max. volts

GRID-DRIVE* SERVICE
Unless otherwise specified, voltage values are Positive 

with respect to cathode

Maximum and Minimum Ratings, Design-Cente

ULTOR VOLTAGE ...............................................................

GRID-No.4 (FOCUSING) VOLTAGE:
Pos i t i ve value...........................................................
Negative value...........................................................

GRID-No.2 VOLTAGE ......................................................
GRID-No.1 VOLTAGE:

Negative-peak value ............................................
Negative-bias value ............................................
Posi t ive-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.

Equipment Design Ranges:
With any ultor voltage (EC5k) between 120 

and grid-No. 2 voltage (EC2k) between 200 and 500 volts
Grid-No.4 Voltage for focus§. . 0 to 400 volts

Grid-No.1 Voltage (Ec।k) 
for v isual ext i no­
tion 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

Ec।k except video drive is a 
pos i t i ve voltage

,*,§: See next page.__________________________________________________________
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KINESCOPE

MAGNETIC FOCUS
RECTANGULAR GLASS TYPE

MAGNETIC DEFLECTION

DATA
General :
Heater, for Unpotential Cathode:

Voltage.........................................6.3............................... de or de volts
Current..............................................0.6 ± 10%............................................amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes .... 6 ppf
Cathode to all other electrodes.................... 5 ppf
External conductive coating to ultor* . . -pSO max. ppf

1500 min. ppf
Facepl ate, Cyl i nd ri cal................................................Filterglass

Light transmission (Approx.) ................................................................ 71%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type

Fluorescence.......................................................................................................White
Phosphorescence .......................................................................................... White

Persistence.................................................................................................. Short
Focusing Method...........................................................................................Magnetic
Deflection Method......................................................................................Magnetic
Deflection Angles (Approx.): 

Diagonal.................................................................................................................70°
Horizontal................................................................................................................. 65°
Vertical......................................................................................................................50°

Ion-Trap Gun......................... Requires External Single-Field Magnet
Tube Dimensions:

Overall length.......................................................................................23" ±3/8"
Greatest width............................................................................20-1/4" ± 1/8"
Greatest height ................................................................. 15-9/16" ± 1/8"
Diagonal.........................................................................................21-7/32" ± 1/8"

Screen Dimensions (Minimum): 
Greatest width.........................................................................................19-1/8"
Greatest height ..................................................................................... 13-7/8"
Diagonal..........................................................................................................20-1/16"
Projected area................................................................................ 238 sq. in.

Weight (Approx.)..........................................................................................29 lbs
Mounting Position ............................................................................................... Any
Cap.............................................. Recessed Small Cavity (JETEC No.J1-21)
Bulb.................................................................................................................................J170
Base.............................. Small-Shell Duodecal 5-Pin (JETEC 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 - Ultor
(Grid No.3» 
Col 1 ector) 

C - External
Conduct i ve 

Coat i ng

The •ultor* in a cathode-ray tube is the electrode to which is applied 
the highest de voltage for accelerating the electrons in the beam prior 
to its deflection. In the 21EPU-A, the ultor function is performed by 
?rid No.3. Since grid No. 3 and col 1 ector are connected together within 

he 21EP4-A, they are collectively referred to simply as "ultor* for 
convenience in presenting data and curves.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE.............................................................. 18000 max. volts
GRID-No.2 VOLTAGE...................................................... 500 max.
GRID-No.1 VOLTAGE:

vol ts

Negative bias value............................................. 125 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 warm-up period .... 180 max. vol ts
Heater positive with respect to cathode. 180 max. volts

¡Equipment Design Kanges:
For any ultor voltage (Ecg) between 14000# and 18000 volts 

and grid-No.2 voltage (Ecz) between 200 and 500 volts
Grid-No.l Voltage for

Visual Extinction of 
Focused Raster................................-9.3% to -24% of Ec2

Grid-No.2 Current........................... -15 to+15
r rr— n

vol ts 
/zamp

Focusing-Coil Current (DC)00 . \a/—x 110 ± 20% 
LV 16000 J

Ion-Trap Magnet Current / r
(Average)**....................................a--------- x 30

W 16000
Minimum Field Strength of r^~

PM Ion-Trap Magnet§.................. a I—-3_ x 33
W 16000

Field Strength of Adjustable
Centering Magnet....................... 0 to 8

Examples of Use of Design Ranges:
For ultor voltage of 14000 16000
and grid-No.2 voltage of 300 300

Grid-No.l Voltage for
Visual Extinction of
Focused Raster........................... -28 to-72 -28 to-72

Focusing-Coil Current (DC) . . 103 ± 20% 110 ± 20%
Minimum Field Strength of

PM Ion-Trap Magnet.................. 31 33

Maximum Circuit Values:
Grid-No.1—Cïrcuit Resistance ........................... 1.5 max.

ma

ma

gausses 

gausses

volts 
volts

vol ts 
ma

gausses 

megohms

# Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 14000 volts.

** For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid No.l 
and grid No.2 and rotated to give maximum brightness.

OO,§: See next page. * Indicates a change.
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00 For specimen focusing coil s¡mi 1 ar to J ETEC Focusing coil No.109 posi­
tioned with air gap toward kinescope screen and center line of air gap 
3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No.1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-lamberts measured on an In­
dian Head Test Pattern set for a 19-1/8* x 13-7/8' picture size.

§ For specimen PM ion-trap magnet, such as Heppner Model No.E437t or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range 
for the strength of the PM ion-trap magnet should be added to the mini­
mum value. The maximum strength of thi-s magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness.

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section

AVERAGE GRID-DRIVE CHARACTERISTICS 
for Type 2IEP4-A are the sane as those shown for 

Type 2IAVP4/2IAUP4

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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KINESCOPE

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.6 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 VACANT PIN POSITION No.6.

NOTE 2: with tube neck inserted through flared end of 
REFERENCE-LINE GAUGE JETEC No. I 10 (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 3: SOCKET FOR TH IS BASE SHOULD NOT BE RIGIDLY MOUNTED: 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREE­
LY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN 
A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER 
OF 3”.
NOTE 4: THE DRAWING SHOWS THE MINI MUM SIZE AND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE CON­
TACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EX­
TERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH.
NOTE 6: BULGE AT SPLI CE-LI NE SEAL MAY INCREASE THE INDICATED 
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 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
MAGNETIC FOCUS MAGNETIC DEFLECTION

The 21EP4-B is the same as the 21EP4-A except for the follow­
ing item:
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type

Al umi ni zed

HIGHLIGHT BRIGHTNESS vs DRIVE CURVES 
for Type 2IEP4-B are the same as those shown for 

Type 2IALP4-A

NOV. 1, 1955 DATATUK DfVSON
RADIO CORPORATION Of AMERICA, HAM I RON, NEW JERSEY
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RECTANGULAR GLASS TYPE
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION

The 21FP4-A is the same as the 21FP4-C except that it utilizes 
a non-aluminized phosphor and has a 1 ight output as shown by 
the curves on the back of this sheet.

TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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2IFP4-C
KINESCOPE

RECTANGULAR GLASS TYPE
LOW-VOLTAGE FOCUS

ALUMINIZED SCREEN
MAGNETIC DEFLECTION

DATA
General :
Heater, for Unipotential Cathode: 

Voltage................................... 6-3 ......................... ac or de volts
Current........................................ 0.6 ± 10%.............................................. amp

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes.................... 6 ppf
Cathode to all other electrodes.............................. 5 ppf
External conductive coating to ultor .... J 750 max. ppf

(500 min. ppf
Faceplate, Cylindrical..................................................................Filterglass

Light transmission (Approx.) ............................................................ 71%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type

Alumi n i zed
Fluorescence.....................................................................................................White
Phosphorescence.............................................................................................. Wh i te

Pers istence.....................................................................................................Short
Focusing Method.............................................................. Electrostatic
Deflection Method........................................................................................ Magnetic
Deflect ion Angles (Approx.): 

Diagonal...............................................................................................................70°
Horizontal..........................................................................................................65°
Vertical................................................................................................................... 50°

Ion-Trap Gun.......................... Requires External Single-Field Magnet
Tube Dimensions: 

Overall length............................................................................... 23" ± 3/8"
Greatest width ................................................................. 20-1/4" ± 1/8"
Greatest height.......................................................................15-9/16" ± 1/8"
Diagonal ................................................................................ 21-7/32" ± 1/8"
Neck length..............................................................................7-15/32" ± 3/16"

Screen Dimensions (Minimum): 
Greatest width ................................................................................ 19-1/8"
Greatest height...........................................................................................13-7/8"
Diagonal ............................................................................................... 20-1/16"
Projected area................................................................................ 238 sq.in.

Weight (Approx.)..........................................................................................29 lbs
Mounting Position.....................................................................................................Any
Cap............................................. Recessed Small Cavity (JETEC No.Jl-21)
Bulb............................................................................................................................. J-170
Base............................... Small-Shell Duodecal 6-Pin (JETEC No.B6-63)

Basing Designation for BOTTOM VIEW..................................................12L

Pin 1 - Heater Cap - Ultor
Pin 2 -Grid No.l Z7X (Grid No.3,
Pin 6 - Grid No.4 LzzzJ \ Grid No.5,
Pin 10 - Grid No.2 Collector)
Pin 11 - Cathode C C “ External
Pin 12 - Heater Conductive

0H® Coat i ng

2-56 TUBE DIVISION TENTATIVE DATA 1
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Maximum Ratings, Design-Center Values: 
ULTOR VOLTAGE..................................................................../
GRID-No.4 VOLTAGE: 

Pos i t ive value......................................................  
Negative value ......................................................

GRID-No.2 VOLTAGE...........................................................  
GRID-No.1 VOLTAGE:

Negative bias value..................................................
Positive bias value.................................................
Posit ive 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.

18000 max. vol ts

1000 max. vol ts
500 max. vol ts
500 max. vol ts

125 max. vol ts
0 max. vol ts
2 max. vol ts

410 max. vol ts
180 max. vol ts
180 max. vol ts

Equipment Design Ranges:
With any ultor voltage (Ec5) between 14000# and. 18000

and grid-No.2 voltage (Ec2)
Grid-No.4 Voltage for

Focus with 111 tor
Current of 100 ¿¿amp....................

Grid-No.1 Voltage for * 
Visual Extinction of
Focused Raster ..............................

Grid-No.1 Video Drive from
Raster Cutoff (Black Level):
White-level value

(Peak positive)
Grid-No.4 Current..............................
Grid-No.2 Current..............................

Ion-Trap Magnet Current 
(Average)**...................................

Minimum Field Strength of 
PM Ion-Trap Magnet § ....

Field Strength of Adjustable 
Centering Magnet ....................

# Brilliance and definition decrease
general

between 200 and 300 volts

-0.4% to +2.2% of Ec5

-9.3% to -24% of Ec2

9.3% to 24% of Ec2
-25 to +25 
-15 to +15

Ec5 
16000

16000

x 30

x 33

0 to 8

_ ----- .. .....—--------------with decreasing ultor
the ultor voltage should not be less than 14000 '

volts

vol ts

vol ts

vol ts 
¿¿amp 
¿¿amp

ma

gausses

gausses

vol tage,

For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l ana grid No.2 and rotated to give maximum brightness.

§ For specimen PM ion-trap magnet, such as Heppner Model No.E437? or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. Themaximum strength of thismagnet should not exceed the speci­
fied minimum value by more than 6 gausses. This procedure will insure 
use of a PM ion-trap magnet allowing adequate adjustment to permit 
satisfactory performance without loss of highlight brightness.

2-56 TENTATIVE DATA 1
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Examples of Use of Design Ranges:

With ultor voltage of 14000 16000 volts
and grid-No.2 voltage of

Grid-No.4 Voltage for 
Focus with Ultor

300 300 volts

Current of 100 /¿amp . . .
Grid-No.l Voltage for

V i suai Ext i net i on of

-55 to +3OO -65 to +350 volts

Focused Raster.........................
Grid-No.l Video Drive 

from Raster Cutoff
(Black Level ) :

White-level value

-28 to -72 -28 to -72 vol ts

(Peak positive) 
Minimum Field Strength of

28 to 72 28 to 72 vol ts

PM Ion-Trap Magnet. . . .

Maximum Circuit Values:

31 33 gausses

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

TENTATIVE DATA 22-56 TUBE DIVISION
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AX I SAND ULTOR TERMINAL 

BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.I 10 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED I NGAUGE, 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 FLEX I BLE LEADS AND BE ALLOWED TO MOVE FREELY. 

BOTTOM CIRCUMFERENCE OF BASE SHELL WI LL FALL WITH IN ACIRCLE 
CONCENTRIC WITH BULB AX.I S AND HAVING A DIAMETER OF 3".

NOTE 4: THE DRAWING SHOWS THE MINI MUM SIZE AND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF TH IS 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 LINT­
LESS CLOTH.

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE I ND ICATED 
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 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY
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RECTANGULAR METAL-SHELL TYPE
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION

DATA
General:
Heater, for Un¡potential Cathode:

Voltage..................................... 6.3 .......................ac or de volts
Current..................................... 0.6 ..............................................amp

Direct Interelectrode Capacitances:
Grid No.l to All Other Electrodes.......................6
Cathode to All Other Electrodes........................... 5 ¿t/zf

Faceplate, Spherical ......................................... Frosted Filterglass
Light Transmission (Approx.) .......................................................... 66%

Phosphor (For Curves, see front of this Sect ion) . . P4—Sulfide Type
Fluorescence ...................................................................................... White
Phosphorescence.......................................................................................White

Persistence........................................................................................... Short
Focusing Method.........................................................Electrostatic
Deflection Method................................................................................ Magnetic
Deflection Angles (Approx.): 

Diagonal..................................................... ,............................................ 70°
Horizontal.................................................................................................... 66°
Vertical......................................................................................................... 50°

Ion-Trap Gun .... Requires External, Single-Field Magnet 
Tube Dimensions:

Maximum Overall Length ......................................... .... 22-5/8"
Greatest Diagonal...................................................... 20-3/4" ± 1/4"
Greatest Width ...................................................... 19-23/32" ± 1/8"
Greatest Height...................................................... 15-5/16" ± 1/8"

Screen Dimensions: 
Greatest Width ......................................................................... 18-3/8"
Greatest Height.................................................................................. 14"
Diagonal........................................................................................... 19-3/8"

Weight (Approx.).....................................................................................18 lbs
Counting Position............................................................................................Any
JI tor* Terminal.....................................................................Metal-Shel l Lip
Base ....................... Small-Shell Duodecal 6-Pin (JETEC N0.B6-63)

BOTTOM VIEW

Pin 1-Heater
Pin 2-Grid No.l
Pin 6-Grid No.4
Pin 10-Grid No.2
Pin 11-Cathode

Pin 12-Heater
Metal-Shell Lip­

Grid No. 3, 
Grid No.5, 
Col 1ector

Maximum Ratings, Design-Center Values!

ULTOR* VOLTAGE 16000 max. volts

* In the 21MPU, grid No.5 which has the ultor function, grid No.3, and 
collector are connected together within the tube and 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 ad­
ditional electrodes connected within the tube to it, to wh ich i s applied 
the highest de voltage foraccelerating the electrons in the beam prior 
to its deflection.

TENTATIVE DATAMAY 1, 1952 WK DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY
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GRID-No.4 VOLTAGE:
Positive value...................................................... 1000 max. volts
Negat ive val ue*...................................................... 500 max. volts

GRID-No.2 VOLTAGE...................................................... 500 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 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 (Eu) between 14000# and 16000 volts 

and grid-No.2 voltage (Ec2) between 150 and 500 volts

Grid-No.4 Voltage for Focus 
wi th Ul tor Current of

100 /¿amp.................................... -0.4% to +2.2% of Eu volts
Grid-No.l Voltage for Visual

Extinction of Undeflected
Focused Spot........................... 11% to 25.7% of EC2 volts

Grid-No.4 Current................................... -25 to +25 /zamp
Grid-No.2 Current................................... -15 to +15 /¿amp
Field Strength of Single-Field rr—

Ion-Trap Magnet (Approx.). . Vrrrfcs x 45 gausses 
Field Strength of Adjustable »14U0U

Centering Magnet ....................... 0 to 8 gausses

Examples of Use of Design Ranges:
For ultor voltage of ... . 14000 16000 volts
and grid-No. 2 voltage of. . 300 300 voltU

Grid-No.4 Voltage for Focus 
wi th Ul tor Current of

100 /zamp.................................... -55 to +300 -65 to +350 volts
Grid-No. 1 Vol tagef.......................-3310-77 -33 10-77 volts
Ion-Trap Magnet

(Rated Strength) ....................... 45 50 gausseg

Maximum Circuit Values:
Grid-No.1—Circuit Resistance ........................... 1.5 max. megohms
* This value has been specified to take care of the condition where an 

ac voltage is provided for dynamic focusing.
f Brilliance and definition decrease with decreasing ultor voltage. In 

general, the ultor voltage should not be less than 14000 volts. .
t For visual extinction of undeflected focused spot. fl

For x-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section
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SCREEN WIDTH 18
MIN. VALUE 18
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NOTE l: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I IO (SHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE 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 RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLQWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 

WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND 
HAVING A DIAMETER OF 3-1/4".

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 MAXIMUM APPLIED 
ULTOR VOLTAGE.

NOTE 4: THE PLANE THROUGH THE TUBE AXIS AND PIN NO. 6 MAY 
VARY FROM THE HORIZONTAL AXIS OF THE GLASS FACE BY AN 
ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 10°.

NOTE 5! SUPPORT TUBE IN LIP REGION ONLY AT CORNERS WITHIN 
THIS SPACE.

TUBE DEPARTMENT 
(ADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY

MAY 1, 1952
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VIDEO SIGNAL VOLTS FROM CUTOFF

NOV. 29, 1951 92CM-77I4TUBE DEPARTMENT
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MAGNETIC FOCUS

2IWP4, 2IWP4-A 
PICTURE TUBES 
RECTANGULAR GLASS TYPES

MAGNETIC DEFLECTION

DATA
General :
Heater, for Unipotential Cathode:

Voltage. . .
Current., . .

6.3 . .
0.6 ± 10%

Capacitance between External Conductive

. . ac or de volts 

.................................... amp

Coating and Ultor.

Faceplate, Spherical 
Phosphor (For Curves, 

see front of this 
Sect ion)....................

750 max.
500 min.

Type 21VP4
P4—Sul fide Type

Deflection Angles (Approx.): 
Diagonal ...................................  
Horizontal ..............................  
Vertical ...................................

Electron Gun ...................................

. . . .Filterglass

Type 21VP4-A
P4—Sul fide Type 

Al umi n i zed

Tube Dimensions: 
Overall length 
Greatest width 
Greatest height 
Diagonal . . . 
Neck length. .

.......................................................70° 

.......................................................66° 

.......................................................50° 

. . .Ion-Trap Type Requiring 
External Single-Field'Magnet

22-7/16 
18-11/16 
14-15/16'
20-5/8" 

. 7-1/2"

± 3/8"
± 1/8"
± 1/8"

± 3/I6"
± 3/I6"

Radius of curvature of faceplate (External surface). . 40"
Screen Dimensions (Minimum): 

Greatest width ....................  
Greatest height....................  

Diagonal ...................................
Projected area . . 

Operating Position . 
Cap........................................ 
Base . . Small-Shell

Basing Designation

224

17-3/8" 
I3-5/8" 
19-1/2" 
sq. in.

. . Any
. Recessed Small Cavity (JEDEC No.Jl-21) 
Duodecal 5-Pin (JEDEC Group 4, No.B5-57)
for BOTTOM VIEW . 12N

Pi n 
Pin 
Pin 
Pin 
Pin

1 - Heater
2 -Grid No. 1 

10-Grid No.2 
11 - Cathode 
12 - Heater

Cap - Ultor 
(Grid No.3, 
Col 1 ector) 

C - External
Conduct i ve 
Coat i ng

Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE............................................................
GRI D-No.2 VOLTAGE..................................................
GRID-No.l VOLTAGE:

Negative-bias value........................................
Positive-bias value........................................
Positive-peak value........................................

18000 max. vol ts
500 max. vol ts

125 max. volts
0 max. vol ts
2 max. vol ts

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA
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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

Maximum Circuit Values:
Grid-No.1—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

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY



LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

DATA
General :
Heater, for Uni potential Cathode:

Voltage........................................ 6.3 ......................... ac or de volts
Current........................................ 0.6 ± 10% ........................................ amp

Capacitance between External Conductive r r
Coating and Ultor..................................................(2500 max.

[2000 min. ppf
Faceplate, Spherical................................................. Filterglass
Phosphor (For Curves, see front of this Section) . P4—Sulfide Type

Al umi n i zed
Deflection Angles (Approx.): 

Diagonal.........................'................................................................................... 70°
Horizontal.............................................................................................................. 66°
Vertical................................................................................................................... 50°

Electron Gun............................................................. Ion-Trap Type Requiring
External Single-Field Magnet

Tube Dimensions: 
Overall length ............................................................... 22-7/16" ± 3/8"
Greatest width .................................................................. 18-11/16" ± 1/8"
Greatest height.....................................................................14-15/16" ± 1/8"
Diagonal......................................................................................20-5/8" ± 3/16"
Neck length................................................................................... 7-1/2" ± 3/16"
Radius of curvature of faceplate (External surface). . 40"

Screen Dimensions (Minimum): 
Greatest width. ................................................................................. 17-3/8"
Greatest height...........................................................................................13-5/8"
Diagonal ................................................................................................... 19-1/2"
Projected area.......................................................................... 224 sq. in.

Operating Position................................................................................................Any
Cap................................................ Recessed Small Cavity (JEDEC No.J1-21)
Base . . Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-63)

Basing Designation for BOTTOM VIEW.......................12L

Pin 1-Heater 0 Cap-Ultor
Pin 2-Grid No.l (Grid No.3,
Pin 6-Grid No.4 / VzzzJ \ Grid No.5,
Pin 10-Grid No. 2 Collector)
Pin 11-Cathode C-External
Pin 12-Heater (¿/st—Conductive

W Coat i ng

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

ELECTRON TUBE DIVISION 
»ADIO CO«FO«ATION OF AMEIICA, HAMISON. NEW JE»SEY

4-59 TENTATIVE DATA
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2IXP4-A
PICTURE TUBE

GRID-No.l VOLTAGE: 
Negative-bias value....................................... 125 max. volts
Positive-bias value............................................ 0 max. volts
Positive-peak value............................................ 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negativewith respect to cathode:

During equipment warm-up period 
not exceeding 15 seconds............... 410 max. volts

After equipment warm-up period . . . 180 max. volts
Heater positivewith respect to cathode. 180 max. volts

Maximum Circuit Values:
Grid-No.1—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

4 59 ELECTRON TUBE DIVISION TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2IYP4 
KINESCOPE

RECTANGULAR GLASS TYPE
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION

DATA 
General :
Heater, for Uni potential Cathode: 

Voltage....................................6.3...............................ac or de volts
Current........................................0.6................................................................ amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes . . 6
Cathode to all other electrodes ... 5
External conductive coating to ultor0 m^x* 

a (500 min.
Faceplate, Spherical ................................................................. Filterglass

Light Transmission (Approx.).................................................................... 75%
Phosphor (For curves, see front of this Section) . . P4—Sulfide Type

Fluorescence .............................................................................................. White
Phosphorescence ......................................................................................... White

Persistence............................................  Short
Focusing Method ........................................................................... Electrostatic
Deflection Method ................................................................................ Magnetic
Deflection Angles (Approx.): 

Diagonal.................................................................................................................70°
Horizontal ............................................................................................................65°
Vertical .................................................................................................................50°

Ion-Trap Gun .................... Requires External Single-Field Magnet
Tube Dimensions: 

Overall length ........................................................... 23-1/32"±3/8"
Greatest width ................................................................. 20-1/4" ±1/8"
Greatest height ................................................................. 15-9/16"± 1/8"
Diagonal ................................................................................. 21-7/32"±1/8"

Screen Dimensions (Minimum): 
Greatest width ................................................................................ 19-1/8"
Greatest height .............................................................................. 14-3/16"
Diagonal ..................................................................................................... 20-1/8"
Projected area........................................................................... 245 sq. in.

Weight (Approx.) .................................................................................... 24 lbs
Mounting Position .............................................................................................. Any
Cap ........................................ Recessed Small Cavity (JETEC No.Jl-21)
Bulb....................................................................................................................... J170
Base ......................... Small-Shell Duodecal 6-Pin (JETEC No.B6-63)

BOTTOM V IEW

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 - Ultor 
(Grid No.3, 
Grid No.5, 
Col 1 ector) 

C - External
Conductive 
Coat i ng

The "ultor" in a cathode-ray tube is the electrode to which is applied- 
the.highest de voltage for accelerating the electrons in the beam power 
to its deflection. in the 21YP4, the ultor function is performed by 
grid no.5. Since grid no.5, grid no.3 and collector are connected to­
gether within the 21YP4, they are collectively referred to simply as 
■ultor" for convenience in presenting data and curves.

AUG. 16, 1954 tube DIVISION TENTATIVE DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2IYP4
KINESCOPE

GRID-DRIVE* SERVICE
Unless otherwise specified, voltage values are Positive 

with respect to cathode

Maximum Ratings, Design-Center Values:
ULTOR VOLTAGE..................................................................... 18000 max. volts
GRID-No.4 VOLTAGE:

Positive value........................................................... 1000 max. volts
Negative value*........................................................... 500 max. volts

GRID-No.2 VOLTAGE........................................................... 500 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 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 (Ec*k) between 14000* and 18000 volts 

and grid-No. 2 voltage (aC2k) between 200 and 500 volts
Grid-No.4 Voltage for

Focus with Ultor
Current of 100 /zamp .... -0.4% to +2.2% of EC5k volts

Grid-No.l Voltage for
Visual Extinction of
Focused Raster ......................... -9.3% to-24% of EC2k vol ts

Grid-No.l Video Drive 
from Raster Cutoff 

(Black Level):
White—level value 

(Peak positive) . 9.3% to 24% of EC2k ol ts
Grid-No.4 Current ......................... -25 to +25 /zamp
Grid-No.2 Current ......................... -15 to +15 /zamp
Field Strength of Single-Field 

Ion-Trap Magnet (Approx.) .
Ac5k 4q 

y 14000X gausses

Field Strength of Adjustable 
Centering Magnet ............... 0 to 8 gausses

Grid drive is tne operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode.

, : See next page.

AUG. 16, 1954 tuk division TENTATIVE DATA 1
RADIO CORPORATION OP AMERICA, HARRISON, NEW JEMEY



2IYP4
KINESCOPE

Examples of Use of Design Ranges:
With ultor voltage of 16000 18000 volts

and grid-No. 2 voltage of
Grid-No.4 Voltage for 

Focus with Ultor 
Current of 100 /¿amp . . -65

300

to +350 -70

300

to +395

volts

vol ts
Grid-No.1 Voltage for 

Visual Extinction of 
Focused Raster . . . . -28 tç -72 -28 to -72 vol ts

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level ) :
White-level value 

(Peak positive) . . . 28 to 72 28 to 72 vol ts
Field Strength of 

Ion-Trap Magnet ....

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

43 45

. 1.5 max.

gausses

megohms

CATHODE-DRIVE" SERVICE
Unless otherwise specified, voltage values are positive 

with respect to grid No.l

Maximum Ratings, Design-Center Values:

ULT0R-T0--GRID-No. 1 VOLTAGE..............................
GRID-No.4-TO-GRID-No.l VOLTAGE: 

Positive value .................................................  
Negative value* .................................................

GRID-No.2-T0-GRID-No.l VOLTAGE ....................
GRID-N0.2-TO-CATHODE VOLTAGE .........................
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive bias value .......................................  
Negative bias value .......................................  
Negative 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

varies

18000 max. vol ts

1000 'max. volts
500 max. volts
625 max. vol ts
500 max. volts

125 max. volts
0 max. volts
2 max. vol ts

410 max. vol ts
180 max. vol ts
180 max. volts

_______  .. „ . - ._________a .....   the video signal — 
the cathode potential with respect to grid No.iandthe other electrodes.
Cathode drive is the operating condition in which

This value has been specified to take care of the condition where an ac 
voltage is provided for dynamic focusing.

» See next page.
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KINESCOPE

Equipment Design Ranges:
With any ultor-to-grid-No. 1 voltage (ECgg2) between 14000*and 18000 volts 

and grid-No.s-to-grid-No.i voltage (EC2g2) between 220 and 620 volts

Grid-No.4-to-Grid-No.l Voltage 
for Focus with Ultor
Current of 100 MamP....................... 0% to +2.6% of Ec5gl volts

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 
of Focused Raster....................... 8.5% to 19.4% of EC2qi volts

Cathode-to-Grid-No.l Video
Drive from Raster Cutoff

(Black Level):
White-level value

(Peak negative).................. 8.5% to 19.4% of EC2gi volts
Grid-No.4 Current........................... -25 to +25 /¿amp
Grid-No.2 Current ........................... -15 to +15 /¿amp
Field Strength of Single-Field 

Ion-Trap Magnet (Approx.) .
V14000 x 40 gausses

Field Strength of Adjustable 
Centering Magnet ......... 0 to 8 gausses

Examples of Use of Design Ranges:
With ultor-to-grid-No.1 voltage of 16000 18000 volts
and grid-No.2-to-grid-No.i voltage of 300 300 volts

Grid-No.4-to-Grid-No.l Voltage 
for Focus with Ultor Current 
of 100 /zamp............................... 0 to 415 0 to 470 vol ts

Cathode-to-Grid-No.l Voltage 
for Visual Extinction of 
Focused Raster ...................... 25 to 58 25 to 58 vol ts

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value

(Peak negative) .................. 25 to 58 25 to 58 volts
Field Strength of 

Ion-Trap Magnet ...................... 43 45 gausses

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . 1.5 max. megohms

Bri11iance and def initIon decrease wi th decreasing ultor voltage or ultor- 
to-grld-No.l voltage. In general, the ultor voltage or the ultor-to-grld- 
No.l voltage should not be less than 14000 volts.

For x-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section.

AUG. 16, 1954 TENTATIVE DATA 2
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AVERAGE DRIVE CHARACTERISTICS
2IYP4

CATHODE-DRIVE SERVICE - 
E^= 6.3 VOLTS :
ULTOR-TO-GRID-N® I VOLTS= - 

16000 ’ 
CATHODE BIASED POSITIVE WITH: 

RESPECT TO GRID N« I TO GIVE 
FOCUSED RASTER CUTOFF

RASTER FOCUSED AT AVERAGE i 
BRIGHTNESS

RASTER SIZE = IB"x 13:

GRID-DRIVE SERVICE 
E^= 6.3 VOLTS i
ULTOR VOLTS =16000 
GRID N®l BIASED NEGATIVE WITH' 
RESPECT TO CATHODE TO GIVE. 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED AT AVERAGE 
brightness: 

RASTER SIZE I8"x 13^ :

— CATHODE DRIVE 
— GRID DRIVE

300

0 20 40 60 80
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF

AUG. 5, 1954 TUBE DIVISION
■AMO COtPOkATION Of AMOICA, HAMISON, NEW JOSEY
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2IYP4
KINESCOPE
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2IYP4
KINESCOPE

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 
VARY FROM THE PLANE THROUGH THE AXIS AND BULB TERMINAL 
BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 30°. BULB TERMINAL IS ON SAME SIDE AS PIN No.6.

NOTE 2: WITH TUBE NECK.INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.I 10 (SHOWN AT FRONT OF 

THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­

ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOTBE 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 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.
NOTE 5: TO CLEAN THIS AREA. WIPE ONLY WITH SOFT DRY LINT­

LESS CLOTH.

NOTE 6: SEAL BULGE MAY PROTRUDE NOT MORE THAN 1/8" BEYOND 
MAXIMUM INDICATED VALUE FOR ENVELOPE WIDTH, DIAGONAL, OR 

HEIGHT.

CE-8237CAUG. 16, 1954 WK DMSION
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY



AVERAGE DRIVE CHARACTERISTICS
2IYP4

AUG. 9, 1954 TUBE CXVISON
UNO COVOCATION Of AtMNCA. HAMMON, MW JftSfY

92CM-8224RI



21YP4-A
KINESCOPE

The 21YP4-A is like the 21YP4 except that it has a metal- 
backed screen and greater light output as shown by the curves 
on the back of this page.

DATAAUG. 16. 1954 mi ckvmoh
RADIO CORPORATION Of AMERICA. HAMMON NEW JEMEV
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AVERAGE DRIVE CHARACTERISTICS
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RECTANGULAR GLASS TYPE
MAGNETIC FOCUS MAGNETIC DEFLECTION

©
2IZP4-A 

KINESCOPE

DATA
General:
Heater, for Uni potential Cathode:

Voltage..................................... 6.3.............................ac or de volts
I Current..................................... 0.6............................................................. amp
Direct Interelectrode Capacitances:

Grid No.l to all other electrodes .... 6 ppf
Cathode to all other electrodes.................... 5 ppf

External conductive coating to ultor* . • ^x.
3 [500 min. ppf

Faceplate, Spherical ................................................................. Filterglass
Light Transmission (Approx.).................................................................... 75%

Phosphor ( For curves, see front of this Section), . P4—Sulfide Type 
Fluorescence ......................................................................................... White
Phosphorescence .......................................................................................... White

Persistence..................................................................................................Short
Focusing Method ..................................................................................... Magnetic
Deflection Method ................................................................................ Magnetic
Deflection Angles (Approx.):

Diagonal .................................................................................................................70°
Horizontal ............................................................................................................65°
Vertical .................................................................................................................50°

Ion-Trap Gun .................... Requires External Single-Field Magnet
Tube Dimensions:

Overall length ................................................................. 23-1/32" ±3/8"
Greatest width ................................................................. 20-1/4"± 1/8"
Greatest height ................................................................. 15-9/16" ±1/8"
Diagonal.......................................................................................... 21-7/32" ±1/8"

Screen Dimensions (Minimum):
Greatest width ...................................................................................... 19-1/8"
Greatest height ................................................................................. 14-3/16"

I Diagonal ................................................................................................... 20-1/8"
Projected area........................................,.................................. 245 sq in

Weight (Approx.).....................................'...........................................24 lbs
Mounting Position .............................................................................................. Any
Cap ........................................ Recessed Small Cavity (JETEC No.Jl-21)
Bulb.......................................................................................................................J170
Base ......................... Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

k BOTTOM V IEW
Pin 1-Heater Jp—Cap-Ultor
Pin 2-Grid No.l C«Z7 A (Grid No-3,
Pin 10-Grid No.2 /^ZZZzZ \ Collector)
Pin 11-Cathode I J© C-External
Pin 12-Heater Conductive

Coat i ng

V The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest de voltage for accelerating the electrons in the beam prior 
to its deflection. In the 21ZP4-A, the ultor function is performed by 
?rid no.3. Since grid No.3 and collector are connected together within 
he 21ZP4-A, they are collectively referred to simply as "ultor" for 

convenience in presenting data and curves.

AUG. 16, 1954 TUK division TENTATIVE DATA 1
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2IZP4-A
KINESCOPE

GRID-DRIVE* SERVICE
Unless otherwise specified, voltage values are 

with respect to cathode
Maximum Ratings, Design-Center Values:

Positive

18000 max. volts
500 max. vol ts'

125 max. volts
0 max. vol ts
2 max. vol ts

410 max. vol ts
180 max. vol ts
180 max. vol ts

* and 18000 volts

ULTOR VOLTAGE........................................... .........................
GRID-No.2 VOLTAGE ...........................................................
GRID-No.1 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 .

Equipment Design Ranges:
With any ultor voltage (ECQk) between 14000 

and grid-No. 2 voltage (EC2k) between 200 and 500 volts
Grid-No.l Voltage for

Visual Extinction of 
Focused Raster ...............

Grid-No.l Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Grid-No.2 Current .........................

-9.3% to -24% of Ec2k

9.3% to 24% of Ec2k
-15 to+15

Focusing-Coil Current (DC)0 .

Field Strength of Single-Field 
Ion-Trap Magnet (Approx*.) .

Field Strength of Adjustable 
Centering Magnet ...............

Examples of Use of Design Ranges:
With ultor voltage of
and grid-No.2 voltage of

Grid-No.l Voltage for
Visual Extinction of 

Focused Raster ....................

ZEc3k

14000

0 to

16000
300

-28 to -72

10%

volts

vol ts 
/zamp

ma

8

: 42 gausses

gausses

18000 volts^
300 vol ts

-28 to-12 volts

Grid drive is the operating condition in which the video signal 
the grid-No.1 potential with respect to cathode.

, . See next page.
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Grid-No,1 Video Drive
from Raster

Wh i te-1evel

Focusi ng-Coi1
Field Strength of

2IZP4-A
KINESCOPE

Cutoff
(Black Level): 

val ue
(Peak positive) 
Current (DC). .

28 to 72 
110 ± 10%

28 to 72 volts
118 ±10% ma

Ion-Trap Magnet ....................

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

45 48 gausses

1.5 max. megohms

CATHODE-DRIVE" service
Unless otherwise specified, voltage values are 

with respect to grid No. 1
Maximum Ratings, Design-Center Values:
ULTOR-TO-GRID-No.1 VOLTAGE ...................................
GRID-No.2-TO-GRID-No.l VOLTAGE .........................
GRID-No.2-TO-CATHODE VOLTAGE ..............................
CATHODE-TO-GRID-No.l VOLTAGE:

Positive bias value ..................................................
Negative bias value ..................................................
Negative 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 .

18000 max. vol ts
625 max. vol ts
500 max. vol ts

125 max. vol ts
0 max. vol ts
2 max. vol ts

410 max. vol ts
180 max. vol ts
180 max. vol ts

J between
,* and 18000 volts

Equipment Design Ranges:
With any ultor-to-grid-No.i voltage (Ec^g2

14000
and grid-No. 2-to-grid-No. 1 voltage (EC2gi) between 

220 and 620 volts
Cathode-to-Grid-No.l Voltage 

for Visual Extinction
of Focused Raster . . . .

Cathode-to-Grid-No.l Video
Drive from Raster Cutoff

(Black Level):
White-level value

(Peak negative)

8.5%

8.5%

to 19.4% of Ec2gl vol ts

to.19.4% of Ec2gl vol ts

Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
electrodes.
Brilliance and definition decrease with decreasing ultor voltage or 
ultor-to-grid-No.1 voltage. In general, the ultor voltage or the uitor- 
to-grid-No.l voltage should not be less than 14000 volts.

See next page.
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2IZP4-A
KINESCOPE

Grid-No.2 Current -15 to +15 /¿amp

Focusing-Coil Current (DC)0. .

Field Strength of Single-Field
Ion-Trap Magnet (Approx.). .

Field Strength of Adjustable 
Centering Magnet ..................

± 10%

x 42

0 to 8

gausses

gausses

Examples of Use of Design Ranges:
With ultorr-to-grid-No. 1 

voltage of 
and grid-No.2-to-grid-No. 1 

voltage of

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 

of Focused Raster .........
Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 
(Black Level): 

White-level value
(Peak negative) 

Focusing-Coil Current (DC) . . . 
Field Strength of

Ion-Trap Magnet ......................

16000 18000 voits

300 300 volts

25 to 58 25 to 58 volts

25 to 58 25 to 58 volts
110110% 118 ±10% ma

45 48 gausses

Maximum Circuit Values:
Grid-No.1-Circuit Resistance 1.5 max. megohm

0 For specimen focusing coil similar to JETEC Focusing Coil no.109 posi­
tioned with air gap toward kinescope screen and center line of air gap 
3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with combined c_!Jgrid-No.1 bias voltage and video 

iighlight brightness of 30 foot-signal voltage adjusted to produce a h\. . „... ______  _ ____
lamberts on a 19-1/8' x 14-3/16" picture area sharply focused at center
of screen.

For x-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section.

Ultor current vs Drive Curves 
are the same as shown for Type 21YP4

AUG. 16, 1954 TUBE DIVISION TENTATIVE DATA 2
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2IZP4-A
KINESCOPE

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND BULB TERMINAL BY ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 30°. BULB TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE 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. 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 BE GROUNDED.

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT­
LESS CLOTH.

NOTE 6: SEAL BULGE MAY PROTRUDE NOT MORE THAN 1/8" BEYOND 
MAXIMUM INDICATED VALUE FOR ENVELOPE WIDTH, DIAGONAL, OR 
HEIGHT.

CE-8132R1CAUG. 16, 1954 TUBE division
tADIO CORPOfATION OP AMCRICA. HARRISON. NIW JtRMY



2.IZP4-B
KINESCOPE

The 21ZP4-B is like the 21ZP4-A except that it has a metal- 
backed screen and greater light output as shown by the curves 
on the back of this page.

AUG. 16, 1954 TUBE DIVISION
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AVERAGE DRIVE CHARACTERISTICS

2IZP4-B

CATHODE-DRIVE SERVICE
E^= 6.3 VOLTS 
ULTOR-TO-GRID-N® I VOLTS = 

16000
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N# I TO GIVE 
FOCUSED RASTER CUTOFF

RASTER FOCUSED AT AVERAGE 
BRIGHTNESS

RASTER SIZE= 18 "x 13

GRID-DRIVE SERVICE
E^=6.3 VOLTS
ULTOR VOLTS =16000
GRID N«l BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF

RASTER FOCUSED AT AVERAGE 
BRIGHTNESS

RASTER SIZE I8"x 13I//

10 30 4 0 50 60 70 80
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF

92CM-8225RIAUG. 9, 1954 TUBE DIVISION
■AMO COVOtATION OF AMHICA, HAMISON, NEW JEItSEY



RECTANGULAR GLASS TYPE

24AUP4
PICTURE TUBE

ALUMINIZED SCREEN
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

With heater having controlled warm-up time

DATA
General :
Heater, for Unipotential Cathode:

Voltage........................................ 6.3 ......................... ac or de volts
Current........................................ 0.6 ±5%.............................................. amp
Warm-up time (Average) . 11 ....................................................... sec

For definition of heater warm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
Receiving Tube Section.

Direct- Interelectrode Capacitances:
Grid No.l to all other electrodes..................................... 6 ppf
Cathode to all other electrodes.......................................... 5 ppf
External conductive coating to ultor . . . J2500 max. ppf

y [1700 mm. ppf
Faceplate, Spherical...................................................... Filterglass

Light transmission (Approx.) ............................................................ 74%
Phosphor (For Curves, see front of this Section). . P4—Sulfide Type

Alumi nized
Fluorescence.....................................................................................................White
Phosphorescence................................................................................................White

Pers i stence.....................................................................................................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 ...................................................................... 18-1/8" ±3/8"
Greatest width ................................................................. 22-11/16" ± 1/8"
Greatest height.......................................................................18-7/16" ± 1/8"
Diagonal....................................................................................................24" ± 1/8"
Neck length...................................................................................4-1/2" ± 3/16"
Radius of curvature of faceplate (External surface). . 40"

Screen Dimensions (Minimum):
Greatest width ..................................................................................... 21-7/16"
Greatest height...........................................................................................16-7/8"
Diagonal .............................................................................................. 22-13/16"
Projected area........................................................................... 332 sq. in.

Weight (Approx.) ................................................................................ 32-1/2 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.B6-203), or
Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, N0.B6-63)

4-59 TENTATIVE DATA 1ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



24AUP4
PICTURE TUBE

Basing Designation

Pin 1-Heater
Pin 2 - Grid No.l
Pin 6 -Grid No.4
Pin 10-Grid No.2
Pin 11 - Cathode
Pin 12 - Heater

for BOTTOM VIEW ...................................12L

Cap - Ul tor
(Grid No.3, 
Grid No.5, 
Col 1 ector) 

C - External
Conduct i ve 
Coat i ng

GRID-DR I VE* SERVICE

1000 max. vol ts
500 max. vol ts
500 max. vol ts

200 max. vol ts
140 max. vol ts

0 max. volts
2 max. volts

410 max. volts
180 max. volts
180 max. volts

and 20000 volts

Unless otherwise specified, voltage values are positive 
with respect to cathode

Maximum Ratings, Design-Center Values:

ULTOR VOLTAGE................................................................

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value .................................................  
Negat ive value.................................................

GRID-No.2 VOLTAGE......................................................
GRI O-No.1 VOLTAGE:

Negative-peak value............................................
Negative-bias value............................................
Positive-bias value............................................
Positive-peak value............................................

PEAK HEATER-CATHODE VOLTAGE:
Heater negat ive with respect to cathode:

During equipment warm-up period 
not exceeding 15 seconds ...............

After equipment warm-up period . . .
Heater pos it ive wi th respect to cathode.

Equipment Design Ranges: '
With any ultor voltage (Ec5k) between i:

and grid-No.2 voltage (EC2k) between 200 and 500 volts
Grid-No.4 Voltage for 

focus§..................................................................... -75 to +400 volts
Grid-No.l Voltage (Ec<k) 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

20000 max. volts
12000* min. vol ts

(Peak positive)......................................Same value as determined for
EC|k except video drive is a 

posi tive voltage
Grid-No.4 Current...................................................... -25 to +25 ^ia

*,*,§: See next page.
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24AUP4
PICTURE TUBE

Grid-No.2 Current........................................
Field Strength of Adjustable

-15 to +15

Centering Magnetf...................................

Examples of Use of Design Ranges:

0 to 8 gausses

With ultor voltage of 18000 volts
and grid-No.2 voltage of 300 volts

Grid-No.4 Voltage for focus . . . 
Grid-No.1 Voltage for visual

-75 to +400 vol ts

extinction of focused raster. . 
Grid-No.1 Video Drive from

-35 to -72 vol ts

Raster Cutoff (Black Level):
White-level value .............................. 35 to 72 vol ts

Maximum Circuit Values;
Grid-No.1-Circuit Resistance. . . . ... 1.5 max. megohms

CATHODE-DRIVE* SERVICE
Unless otherwise specified, voltage values are 

with respect to grid No.l
Positive

Maximum Ratings, Design-Center Values:
ULTOR-TO-GRID-No.1 VOLTAGE.........................

3RID-No.4-T0-GRID-No.l VOLTAGE:
Positive value...................................
Negative value...................................

GR1D-No.2-T0-GRID-No.l VOLTAGE.
ORID-No.2-TO-CATHODE VOLTAGE. .
CATHODE-TO-GRID-No.1 VOLTAGE:

'20000 
12000*

1000
500
640
500

max.

max. 
max. 
max. 
max.

vol ts

vol ts 
vol ts 
volts 
volts

Posi t ive-peak 
Pos it i ve-b i as 
Negat ive-b¡as 
Negat ive-peak

val ue 
val ue 
val ue 
val ue

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.

Equipment Design Ranges:

200
140

0
2

410
180
180

max. 
max. 
max. 
max.

max. 
max. 
max.

vol ts 
vol ts 
vol ts 
vol ts

vol ts 
vol ts 
vol ts

With any ultor-to-grid-No. 1 voltage (Ec5gp between 
and 20000 volts and grid-No.2-to-grid-No.1 voltage (EC2g1)

between 225 and 640 volts
Grid-No.4-to-Grid-No.1 Voltage 

for focus§.................................................
Cathode-to-Grid-No.l Voltage 

(Ekgi) for visual extinction 
of focused raster........................See

.*5?,*: See

12000

-75 to +400 volts

Raster-Cutoff-Range Chart 
for Cathode-Drive Service

4-59
next page.
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Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black Level): 
White-level value
(Peak negative) ..................................

Grid-No.4 Current ..................................
Grid-No.2 Current ...................................
Field Strength of Adjustable

Centeri ng Magnet*..............................

.Same value as determined for 
Ekgi except video drive is a 

negat i ve voltage 
. -25 to +25 pa

- -15 to +15 pa

. 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.i voltage of 300 volts
Grid-No.4-to-Grid-No.1 

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 ):
White-level value ............................... -33 to -60 volts

Maximum Circuit Values:
Grid-No.1-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.

* This value is a working design-center minimum. The equivalent abso­lute minimum ultor-or ultor-to-grid-No.1 voltage is 11,000 volts, be­
low which the serviceability of the 24AUP4 will be impaired. The 
equipment designer 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 abso­
lute minimum ultor-or ultor-to-grid-No. 1 voltage is never less than 

. 11,000 volts.
« The grid-No.4 voltage or grid-No.4-to-grid-No.1 voltage required for 

focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor-to- 
grid-No.1 voltage) or grid-No.2 voltage (or grid-No.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 2-1/4". Excluding extraneous fields, the center of the un­
deflected focused spot will fall within a circle having a 1/2-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth’s magnetic field can cause as much as 1/2-inch deflec­
tion of the spot from the center of the tube face.
Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and other elec­
t rodes.

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section
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100 200 300 400 500
GRID-N«2 VOLTS

92CS-99I9

CATHODE-DRIVE SERVICE
E^ = «>-3 VOLTS
ULTOR-TO-GRID-N® I VOLTS = 12000 TO 20000
GRID-N«4-TO-GRID-N«I VOLTS ADJUSTED FOR FOCUS,

IBBPTaKWBRS'fcK'XaftSBftttaHMKaS«'.......
laws:

IBBB*:i«««B

100 200 300 400 500
GRID-N«2~T0-GRID-N«! VOLTS

ELECTRON TUBE DIVISION 92CS-99I8
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PICTURE TUBE

MOLD-MATCH LINE

SPLICE LINE

d_i 
3/4 MihL

24AUP4

T
SEE NOTE 6

MAXIMUM 
SUPPORT

WIDTH OF TUBE 
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 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 J EDEC 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 TH I S 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".

4NOTE EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED,

NOTE
LESS cloth

TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-5

NOTE 6: 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 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE.

ELECTRON TUBE DIVISION 
«ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-9917C4-59



CATHODE-DRIVE SERVICE 
Er = 6.3 VOLTS 
ULTOR-TO-GRID-N»I VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N*l TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS.

RASTER SIZE = 2l"x \6"

GRID-DRIVE SERVICE 
Er = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID N* I BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 2l"x 16"

— CATHODE DRIVE 
— GRID DRIVE

300

20 60 80
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF

ELECTRON TUBE DIVISION
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY

92CM-9352



AVERAGE DRIVE CHARACTERISTICS
24AUP4

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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24CP4-A
KINESCOPE

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN
MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General:
Heater, for Un¡potential Cathode:

Voltage.........................................6.3..................................... ac or de volts
Current..............................................0.6 ± 10%............................................amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes .... 6 ppf
Cathode to all other electrodes.................... 5 ppf
External conductive coating to ultor* . . m^x* 

y [500 min. ppf
Faceplate, Spherical......................................................................... Filterglass

Light transmission (Approx.).....................................................................71%
Phosphor (For Curves, see front of this section). . P4—Sulfide Type 

Al umi nized
Fluorescence...................................................................................................... White
Phosphorescence .......................................................................................... White

Persistence..................................................................................................Short
Focusing Method...........................................................................................Magnetic
Deflection Method......................................................................................Magnetic
Deflection Angles (Approx.):

Diagonal......................................................................................................................90°
Horizontal.................................................................................................................85°
Vertical.............................................................................................................................68° *

Ion-Trap Gun .................... Requires External Single-Field Magnet
Tube Dimensions:

Overall length.............................................................................21-1/8" ± 3/8"
Greatest width.......................................................................22-11/16" ± 1/8"
Greatest height ................................................................. 18-7/16" ± 1/8"
Diagonal......................................................................................................24" ± 1/8"

Screen Dimensions (Minimum):
Greatest width...........................................................................................21-1/4"
Greatest height ................................................................................... 16-3/4"
Diagonal............................................................................................................22-5/8"
Projected area.................................................................................. 319 sq. in.

Weight (Approx.)......................................................................................... 35 I bs
Mounting Position ............................................................................................... Any
Cap.............................................. Recessed Small Cavity (JETEC No.J1-21)
Bulb............................................................................................................................J192
Base..................................Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

Basing Designation for BOTTOM VIEW..................................................... 12N
Pin 1 - Heater s. Cap - Ultor
Pin 2 - Grid No.l ps/___rr\ (Grid No.3,
Pin 10 - Grid No.2 ( Collector)
Pin 11 - Cathode \J C - External
Pin 12 - Heater (aKi L/Ti) Conductive

0"® Coat i ng
• The "ultor" in a cathode-ray tube is the electrode to which is applied 

the highest de voltage for accelerating the electrons in the beam prior 
to its deflection. In the 24CP4-A, the ultor function is performed by 
?rid Nd.3. Since grid No.3 and cdl1ector are connected together within 

he 24CP4-A, they are collectively referred to simply as "ultor" for 
convenience in presenting data and curves­

 Indicates a change.
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24CP4-A 
KINESCOPE

GRID-DRIVE* SERVICE
Unless otherwise specified, voltage value 

with respect to cathode
Maximum Ratings, Design-Center Values:
ULTOR 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 .

Equipment Design Ranges:
With any ultor voltage (Ecqk) between 16000* ana 201 

and grid-No.2 voltage (EC2k) between 200 and 500 volts

’s are Positive

20000 max. vol ts
500 max. vol ts

125 max. vol ts
0 max. vol ts
2 max. vol ts

410 max. vol ts
180 max. vol ts
180 max. vol ts

* and 20000 volts

Grid-No.1 Voltage for
Visual Extinction of 
Focused Raster.............................

Grid-No.1 Video Drive 
from Raster Cutoff 

(Black Level):
White-level value 

(Peak positive)
Grid-No.2 Current .........................

Focusing-Coil Current (DC)0 .

Ion-Trap Magnet Current 
(Average)** ..............................

Minimum Field Strength of 
PM Ion-Trap Magnet§ . . . .

Field Strength of Adjustable
Centering Magnet ....................

-9.3% to -24% of Ec2k

9.3% to 24% of
-15 to +15

16000

16000 X

0 to 8

vol ts

30

33

Examples of Use of Design Ranges:
With ultor voltage of 
and grid-No. 2 voltage of

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster....................

16000

300

-28 to-72

Grid drive is the operating condition in which

E^k

± 20%

18000
400

-37 to-96

vol ts
/¿amp

ma

ma

gausses

gausses

vo I ts 
volts

vol ts

— _r_. --------—...................  the video signal
the grid-No. 1 potent i-al with respect to cathode.

»°» **,§: See next page. I nd icates a change.
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24CP4-A
KINESCOPE

Grid-No.1 Video Drive
from Raster Cutoff

(Black Level): 
White-level value

28
108

to 72 
± 20%

33

37 to 96
115 ± 20%

35

vol ts 
ma

gausses

Focus ing-Co i1 
Mi nimum Fi eld

PM Ion-Trap

(Peak positive) 
Current (DC). . 
Strength of 
Magnet....................

Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . 1.5 max. megohms

CATHODE-DR 1 VE1B SERVICE
Unless otherwise specified, voltage values are positive 

with respect to grid No. i
Maximum Ratings, Design-Center Values:
ULTOR-TO-GRID-No.1 VOLTAGE........................................ 20000 max. volts
GRIONo.2-TO-GRICLNo.l VOLTAGE.............................. 625 max. volts
GRI D-No. 2-TO-CATHODE VOLTAGE................................... 500 max. volts
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive bias value............................................. 125 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.i voltage (Ec^Si^ between 

16000* and 20000 volts 
and grid-No.2-to-grid-No. 1 voltage ^c2g1) between

220 and 620 volts
Cathode-to-Grid-No.l Voltage 

for Vi sual Extinction 
of Focused Raster...............8.5% to 19.4% of Ec?g1 volts

Cathode-to-Grid-No.l Video
Drive from Raster Cutoff 

(Black Level ) :
White-level value

(Peak negative) 8.5% to 19.4% of E^g^ volts

■ Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
el ect rodes.

* Brilliance and definition decrease with decreasing ultor voltage or 
ul tor-to-gr i d-No. 1 voltage. Ingenerai, the ultor voltage orthe ultor- 
to-grid-No. 1 voltage should not be less than 16000 volts.

see next page. •*- Indicates a change.
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KINESCOPE

Grid-No.2 Current........................... ___ -15 to +15 /xamp

Focusing-Coil Current (DC)0. . x lOSj ± 20% ma

ion-irap Maqnei current 
(Average)’*...............................

Minimum Field Strength of
y 16000

x 30 ma

PM Ion-Trap Magnet§..................

Field Strength of Adjustable

a/Ec391
V 16000 X 33 gausses

Centering Magnet .......................

Examples of Use of Design Ranges:
With ult or-to-grid-No. 1

0 to 8 gausses

voltage of 
and grid-No. 2-to-grid-No.1

16000 18000 volts

voltage of

Cathode-to-Grid-No.1 Voltage 
for Visual Extinction

300 400 volts

of Focused Raster...........................
Cathode-to-Grid-No.1 Video 

Drive from Raster Cutoff 
(Black Level):

White-level value

25 to 58 34 to 78 vol ts

(Peak negative) 25 to 58 34 to 78 volts
Focusing-Coil Current (DC) . . . 
Minimum Field Strength of

108 ±20% 115 ± 20% ma

PM Ion-Trap Magnet ....................... 33 35 gausses

MaxinuiR Circuit Values:
Grid-No. 1-Ci rcui t Resistance . . . 1.5 max. megohms

0 For specimen focusing coil similar to JETEC Focusing Coil No.109 posi­
tioned with air oap toward kinescope screen and center line of air gap 
3 inches from Reference Line (Set Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No.1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-lamberts measured on an In­
dian Head Test Pattern set for'a 21" x 16" picture size.

** For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid No.l 
and grid No.2 and rotated to give maximum brightness.

§ For specimen PM ion-trap magnet, such as Heppner Model NO.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES

at front of this Section

-► indicates a change.
NOV. 1, 1955 DATA 2WK DM9ON
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AVERAGE DRIVE CHARACTERISTICS

CATHODE-DRIVE SERVICE 
Er =6.3 VOLTS 
ULTOR-TO-GRID-N«I VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N«l TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS 

RASTER SIZE =2l"x

GRID-DRIVE SERVICE 
Er = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID N® I BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS 

RASTER SIZE=2l"x \f>"

60 80
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF

20 40

JUNE 17, 1955 TUBE DIVISION
«AMO CORPORATION Of AMERICA. HARRISON. NEW JERSEY
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24CP4-A
KINESCOPE

MOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.6 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 VACANT PIN POSITION No.6.

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. 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.

MOTE 3: SOCKET FOR TH IS BASE SHOULD NOT BE RIG IDLY 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”.

MOTE 4: THE DRAWING SHOWS THE MlNI MUM SIZE AND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE CON­
TACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EX­

TERNAL CONDUCTIVE COATING MUST BE GROUNDED.

MOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT­

LESS CLOTH.

MOTE •: 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 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE.

NOV. 1, 1955 CE-8233RIC
WK DIVISION

■ADIO COEFOtATION OF AMEtICA, HAMtSON, NEW JEtSEY
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24DP4-A
KINESCOPE

RECTANGULAR GLASS TYPE
LOW-VOLTAGE FOCUS

ALUMINIZED SCREEN
MAGNETIC DEFLECTION

DATA
General :
Heater, for Uni potential Cathode:

Voltage......................................... 6.3 ....................... ac or de volts
Current..........................................0.6 ± 10%..........................................amp

Direct Interelectrode Capacitances:
Grid No.l to all other electrodes.................. 6 ppf
Cathode to all other electrodes....................... 5 ppf
External conductive coating to ultor*. . . 1750 max. ppf

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°

Ion-Trap Gun ................... Requires External Single-Field Magnet
Tube Dimensions:

Overall length ........................................................... 21-1/8" ± 3/8"
Greatest width ...................................................... 22-11/16" ± 1/8"
Greatest height................................................................ 18-7/16" ± 1/8"
Diagonal..........................................................................................24" ± 1/8"

Screen Dimensions (Minimum): 
Greatest width ......................................................................... 21-1/4"
Greatest height.................................................................................16-3/4"
Diagonal ..............................................................  22-5/8"
Projected area.........................................................................319 sq. in.

Weight (Approx.).................................................................................... 35 1 bs
Mounting Position...........................................................................................Any
Cap............................................Recessed Small Cavity (JETEC No.Jl-21)
Bulb...................................................................................................................J192
Base ....................... Small-Shell Duodecal 6-Pin (JETEC No.B6-63)

Basing Designation for BOTTOM VIEW............................................. 12L
Pin 1 - Heater (?) Cap - Ultor
Pin 2 - Grid No.l (Grid No. 3,
Pin 6 - Grid No.4 f IlzzzJ \ Grid No.5,
Pin 10 - Grid No.2 Lc Collector)
Pin 11 - Cathode c C - External
Pin 12 - Heater (trAJOw) Conductive

O'® Coating

•: See next page.
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24DP4-A
KINESCOPE

GRID-DRIVE* SERVICE
Unless otherwise specified, voltage values are positive 

with respect to cathode

Maximum Ratings, Design-Center Values:
ULTOR* VOLTAGE ......................................................
GRID-No.4 VOLTAGE:

20000 max. volts

Positive value ................................................. 1000 max. vol ts
Negative value*............................................. 500 max. vol ts

GRID-No.2 VOLTAGE.................................................
GRID-No.l VOLTAGE:

500 max. vol ts

Negative bias value........................................ 125 max. vol ts
Positive bias value........................................ 0 max. vol ts
Positive peak value........................................

PEAK HEATER-CATHODE VOLTAGE:
2 max. vol ts

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. vol ts

Heater positive with respect to cathode. 180 max. vol ts

Equipment Design Ranges:
With any ultor voltage (Ec^k) between 16000* and 20000 

and grid-No. 2 voltage (^cak) between 200 and 500 volts
volts

Grid-No.4 Voltage for 
Focus with Ultor
Current of 100 /xamp..................

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster .......................

Grid-No.1 Video Drive from
Raster Cutoff (Black Level): 
White-level value

(Peak positive)
Grid-No.4 Current...........................
Grid-No.2 Current...........................
Ion-Trap Magnet Current 

(Average)**...............................

Minimum Field Strength of 
PM Ion-Trap Magnet§.............

Field Strength of Adjustable 
Centering Magnet ..................

-0.4% to +2.2% of EC5k

-9.3% to -24% of EC2k

9.3% to 24% Of Ec?k 
-25 to +25
-15 to

' Ec$k 
16000 X

' Ec^k 
16000 X

+15

30

33

0 to 8

volts

volts

vol ts 
/xamp 
/xamp

ma

gausses

gausses

Grid drive is 
the grid-No.1

the operat i ng 
potential will

condit ion in which the video
h respect to cathode.

signal varies

*,*,^,**»§: See next page.
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Examples of Use of Design Ranges:
With ultor voltage of 16000 18000 vol ts

and grid-No.2 voltage of 300
Grid-No.4 Voltage for

Focus wi th Ultor

400 volts

Current of 100 /¿amp. . . -65 to +350
Grid-No.1 Voltage for

Visual Extinction of

-75 to +400 vol ts

Focused Raster.................... -28 to-72
Grid-No.1 Video Drive 

from Raster Cutoff 
(Black Level):

White-level value

-37 to -96 vol ts

(Peak positive) 28 to 72
Minimum Field Strength of

37 to 96 vol ts

PM Ion-Trap Magnet ... 33

Maximum Circuit Values:
35 gausses

Grid-No.1-Circuit Resistance ..............................

CATHODE-DRIVE" SERVICE

1.5 max. megohms

Unless otherwise specified, voltage values are positive 
with respect to grid No.l

Maximum Ratings, Design-Center Values: 
ULTOR*-TO-GRIO-No.l VOLTAGE................................... 20000 max. volts
GRID-No.4-TO-GRID-No. 1 VOLTAGE: 

Positive value...................................................... 1000 max. volts
Negative value*............................................................ 500 max. volts

GRID-No.2-T0-GRID-No.l VOLTAGE......................... 625 max. volts
GRID-No.2-TO-CATHODE VOLTAGE.............................. 500 max. volts
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive bias value............................................. 125 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

• The 'ultor" in a cathode-ray tube is the electrode to which is applied 
the highest de vol tage for accelerating the electrons inthe beam prior 
to its deflection, in the 2UDP4-A, the ultor function is performed by 
grid No.5. Since grid No.5, grid No.3, and col 1ector are connected to­
gether within the 24DP4-A, they are collectively referred to simply as 
■ultor" for convenience in presenting data and curves.
This value has been specified to take care of the condition where an ac 
voltage is provided for dynamic focusing.

* Cathode drive is the operat i ng condition in which the video s ignal varies 
the cathode potent ial wi th respect to gr id No.l and the other electrodes.

*,**,§: See next page.
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Equipment Design Ranges:
With any ultor-to-grid-No.i voltage (Erg^) between 

16000# and 20000 
and grid-No.2-to-grid-No.1 voltage (Ec2g2) between 

220 and 620

volts

volts
Grid-No.4-to-Grid-No.1 Voltage 

for Focus with Ultor 
Current of 100 /zamp.............

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 
of Focused Raster..................

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value

(Peak negative)
Grid-No.4 Current...........................
Grid-No.2 Current...........................
Ion-Trap Magnet Current 

(Average)**................................

0% to 2.6% of Ec^g^

8.5% to 19.4% of Ec2gi

8.5% to 19.4% of EC2gi 
-25 to +25 
-15 to +15

Minimum Field Strength of 
PM Ion-Trap Magnet§.............

Field Strength of Adjustable 
Centering Magnet ..................

Examples of Use of Design Ranges:

x 30 
16000

—x 33 
16000

0 to 8

vol ts

volts

vol ts 
/zamp 
/zamp

ma

gausses

gausses

With ultor-to-grid-No.1
voltage of 16000 18000 volts

and grid-No. 2-to-grid-No. 1
voltage of

Grid-No.4-to Grid-No.l Voltage 
for Focus with Ultor

300 400 volts

Current of 100 /zamp..................
Cathode-to-Grid-No.l Voltage 

for Visual Extinction

0 to 415 Oto 470 volts

of Focused Raster.......................
Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 
(Black Level):

White-level value

25 to 58 34 to 78 volts

(Peak negative) 
Minimum Field Strength of

25 to 58 34 to 78 vol ts

PM Ion-Trap Magnet ..................

Maximum Circuit Values:
33 35 gausses

Grid-No.1-Circuit Resistance . . . .

*,**,§: See next page.

1.5 max. megohms
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* Brilliance and definition decrease with decreasing ultor voltage or 
ultor-to-grid-No. 1 voltage. In general, the ultor voltage or ultor-to- 
grid-No.1 voltage should not be less than 16000 volts.

** For JETEC Ion-Trap Magnet No.117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l ano grid No.2 and rotated to give maximum brightness.

§ For specimen PM ion-trap magnet, such as Heppner Model N0.EU37, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range 
for the strength of the PM ion-trap magnet should be added to the 
minimum value. The maximum strength of this magnet should not exceed 
the specified minimum value by more than 6 gausses. This procedure 
will insure use of a PM ion-trap magnet allowing adequate adjustment 
to permit satisfactory performance without loss of high!ight brightness.

For X-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES

at front of this Section

DIMENSIONAL OUTLINE
for Type 24DP4-A is the same as that shown for Type 
24CP4-A, except that the 24DP4-A has a Small-Shell 

Duodecal 6-Pin Base

CURVES 
for Type 24DP4-A are the same as those shown for 

Type 24CP4-A

NOV. 1, 1955 tube DIVISION TENTATIVE DATA 3
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



24YP4
KINESCOPE

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION

The 24YP4 is the same as the 24DP4-A except for the following 
items:
Direct Interelectrode Capacitances:

External conductive coating to ultor. . . m^x’
M (1200 min. ppf

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATANOV. 1, 1955



27MP4
KINESCOPE

k RECTANGULAR METAL-SHELL TYPE METAL-BACKED SCREEN
' MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General:
Heater, for Uni potential Cathode:

Voltage....................................6.3..................................ac or de volts
Current.................................... 0.6.................................................. amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes.......................6 ppf
Cathode to All Other Electrodes........................... 5 ppf

Faceplate, Spherical .................................... Frosted Filterglass
Light Transmission (Approx.).................................................. 66%

Phosphor (For curves, see front of this Section) . . P4—Sulfide Type 
Fluorescence ............................................................................. White
Phosphorescence ......................................................................... White

Persistence................................................................................. Short
Focusing Method ............................................................................. Magnetic
Deflection Method ..................................................................... Magnetic
Deflection Angles (Approx.):

Diagonal .............................................................................................. 90°
Horizontal .......................................................................................... 85°
Vertical .............................................................................................. 69°

Ion-Trap Gun .... Requires External, Single-Field Magnet 
Tube Dimensions:

Maximum Overall Length .......................................................... 22-3/16"
Greatest Diagonal ...................................................... 26-7/8"±1/4"
Greatest Width .......................................................... 25-1/4" ±3/16"
Greatest Height ...................................................... 19-15/16" ±3/16"

Screen Dimensions (Minimum):
Greatest Width ........................................................................ 23-7/16"
Greatest Height ........................................................................ 18-1/8"
Diagonal ..... ............................................................... 25-1/16"

Weight (Approx.) ........................................................................ 30 lbs
Mounting Position ................................................................................. Any
Ultor* Terminal ........................................................... Metal-Shell Lip
Base .................. Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

BOTTOM VIEW

Pin 1-Heater \ Metal-Shell
Pin 2-Grid No.l //zzzzL \ Lip—
Pin 10-Grid No.2 Ultor
Pin 11-Cathode AC A (Grid No.3»
Pin 12-Heater Collector)

GRID-DRIVE* SERVICE
Unless otherwise specified, voltage values are Positive 

with respect to cathode

Maximum Ratings, Design-Center Values:
ULTOR* VOLTAGE ...................................................... 18000 max. volts

*,*: See next page.
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500 max. volts

125 max. vol ts
0 max. volts
2 max. volts

410 max. volts
180 max. volts
180 max. volts

and 18000 volts

GRID-No.2 VOLTAGE ......................................................
GRID-No.1 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 .

Equipment Design Ranges:
With'any ultor voltage (EC3k) between 16000

and grid-No.2 voltage (Eczkl between 200 and 500 volts
Grid-No.l Voltage for

Visual Extinction of 
Focused Raster ..............

Grid-No.l Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Grid-No.2 Current.......................

12.3% to 24.3% of Ec2k

12.3% to 24.3% of EC2k 
-15 to +15

Focusing-Coil Current (DC)00.

Field Strength of Single-Field
Ion-Trap Magnet (Approx.) .

Field Strength of Adjustable 
Centering Magnet ..............

Examples of Use of Design Ranges

16000 x 50

0 to

volts

volts 
/zamp

10% ma

gausses

gausses

With ultor voltage (EC3k) of 

and grid-No. voltage (EC2k) °f 

Grid-No.l Voltage for
Visual Extinction of 

Focused Raster .............
Grid-No.l Video Drive 

from Raster Cutoff
(Black Level):

White-level value
(Peak positive) 

Focusing-Coil Current (DC). . 
Ion-Trap Magnet

(Rated Strength)

16000

300

16000

400

volts 

volts

-37 to-73

37 to 73
110 ± 10%

50

-49 to-97

49 to 97
110 ± 10%

50

volts

volts 
ma

gausses

8

±

Grid drive is the opérâting condition in which the video signal varies 
the grid-No.l potential with respect to cathode.

See next page.
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KINESCOPE

Maximum Circuit Values:
Grid-No.1-Circuit Resistance ........................... 1.5 max. megohms

CATHODE-DRIVE" SERVICE
Unless otherwise specified, voltage values are positive 

with respect to grid No.l

Maximum Ratings, Design-Center Values: 
ULTOR*-TO-GRID-No.l VOLTAGE ........................... 18000 max. volts
GRID-No.2-TO-GRID-No.l VOLTAGE....................... 625 max. volts
GRID-No. 2-TO-CATHODE VOLTAGE........................... 500 max. volts
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive bias value.................................... 125 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. i voltage (EcggjJ between 

16000* and 18000 volts
and grid-No.2-to-grid-No.1 voltage (EC2gi^ between

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 

of Focused Raster ....
Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 
(Black Level):

White-level value 
(Peak negative) 

Grid-No.2 Current .......................

220 ana 020 volts
11% to 19.7% Of Ec2gi volts

11% to 19.7% of LC2gi volts
-15 to +15 /¿amp

Ac3gl 
y 16000 x 110 1 10$

is the electrode to which is applied

Focusing-Coil Current (DC)00 .

• The "ultor* in a cathode-ray tube 
the highest de voltage for accelerating the electrons in the beam prior 
to its deflection. In the 27MP4, the ultor function is performed by
grid No.3. Since grid N0.3 and collector are connected together withir 
the 27MP4t they are collectively referred to simply as *ultor" for con­
venience in presenting data and curves.

" Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
electrodes.
Brilliance and definition decrease with decreasing ultor voltaae or 
ultor-to-grid-No.1 voltage, in general, the ultor voltage or the ultor- 
to-grid-No.l voltage should not be less than 16000 volts.

00; See next page.
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Field Strength of Single-Field 

Ion-Trap Magnet (Approx.) . .
A AC?.9Á x 50 
A/ 16000 gausses

Field Strength of Adjustable 
Centering Magnet .................. 0 to 8 gausses

Examples of Use of Design Ranges:
With ultor-to-grid-No. 1 

voltage (Ecg^) of i6oou 16000 volts

and grid-No.2-to-grid-No. i 
voltage (ECSg1) of 300 400 volts

Cathode-to-Grid-No.l Voltage 
for Visual Extinction

of Focused Raster .................. 33 to 59 44 to 79 volts
Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 
(Black Level): 

White-level value
(Peak negative) -33 to-59 -44 to-79 vol ts

Focusing-Coil Current (DC) . . 110 ± 10% 110 ± 10% ma
Ion-Trap Magnet (Rated Strength) 50 50 gausses

Maximum Circuit Values:
Grid-No.1-Circuit Resistance 1.5 max. megohms

oo For specimen focusing coi! similar to JETEC Focusing Coil No.109 
positioned with air gap toward kinescope screen and center line of air 
gap 3 inches from Reference Line (see Dimensional Outline). The In­
dicated current is for condition with combined bias voltage and video 
signal voltage adjusted to produce a highlight brightness of 30 foot­
lamberts on a 23-7/16*x18-1/8' picture area sharply focused at center 
of screen.

For x-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section.

AUG.l, 1953 TUBE DEPARTMENT
TENTATIVE DATA 2

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY
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27MP4 
KINESCOPE

Shape of Neck-Funnel Section with Indication of Recom­

mended Approximate Inside Contour of Yoke Based on 

Dimensions of Reference-Line Gauge (JETEC No.116) 

Shown at Front of this Section.

AUG. 1, 1953 TUBE DEPARTMENT CE-7908
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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27MP4 
KINESCOPE

92CL - 7924RI

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-7924BAUG. 1, 1953



@ 

27MP4 

KINESCOPE

NOTE I: APPROXIMATE BOUNDARY OF SPHERICAL SURFACE HAVING 
40" RADIUS. OUTSIDE THIS BOUNDARY, THE CURVATURE OF THE 

SURFACE IS BLENDED INTO THE RIM. (SEE NOTE 2).

NOTE 2: FACEPLATE SHAPE AT PERIMETER OF SCREEN CONFORMS 
TO SURFACE OF SPHERE HAVING 50" RADIUS.

NOTE 3: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.I 16 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER­
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE 

PLANE CC’ OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 4! SOCKET FOR TH IS 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 3-1/4".

NOTE S: METAL SHELL AND GLASS FACE OPERATEATHIGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST 
BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR 

VOLTAGE.

NOTE •: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.6 MAY VARY FROM THE HORIZONTAL AXIS OF THE 
GLASS FACE BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE 
TUBE AXIS) OF ± 10°.

NOTE 7: SUPPORT TUBE IN LIP REGION ONLY AT, CORNERS WITH­
IN THIS SPACE.

AUG. 1, 1953
TUBE MPARTMENT

»AOIO CORPORATION OF AMRRICA, HARRISON, NfW JEIMY
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/ 27MP4
AVERAGE DRIVE; CHARACTERISTICS

0 20 40 60 60 100
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF

MAR.26,1953 92CM-7900TUBE DEPARTMENT
RADIO CORPORATION Of AMERICA. HARRISON, NCW JERSEY



AVERAGE DRIVE CHARACTERISTICS
CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE

EF= 6.3 VOLTS Ef = 6.3VOLTS
ULTOR-TO-GRID-N®! VOLTS=16000 ULTOR VOLTS =16000 
GRID-N®2-TO-GRID-N®I VOLTS GRID-N®2-TO-CATHODE VOLTS 

=300 = 300
CATHODE BIASED POSITIVE WITH GRID N«l BIASED NEGATIVE WITH

RESPECT TO GRID N®l TO GIVE RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF FOCUSED RASTER CUTOFF 

RASTER FOCUSED AT AVERAGE RASTER FOCUSED AT AVERAGE 
BRIGHTNESS BRIGHTNESS

RASTER SIZE* 23^/ x 16 RASTER SIZE:23?,r x 18 kf 

L- b HHb I Illi I lli I I I I mum
--------------TRANSFER CHARACTERISTICS ' 
--------------TRANSFER CHARACTERISTICS FOR

LARGE-AREA CONTRAST RATIO OF 100 -1

| 2 34508 10 2 34588 |Q0
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

MAR. 30,1953 92CM-7902



902-A

HIGH-VACUUM CATHODE-RAY TUBE
Supersedes Type Q02

General :

Heater,, for Unipotential Cathode:
Voltage........................................ 6.3 ± 10% .... ac or d.c volts
Current........................................ 0.6 ..................................................amp.

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes. . . . 7.5 .... poif
DJi to All Other Electrodes................................... 8.5 .... wif
DJ4 to All Other Electrodes................................... 6.0 .... uuf

Phosphor (For Curves, see front of this Section) . . . No.l 
Fluorescence ......................................................................................... Green
Persistence................................................................................... . . . Medium

Focusing Method. ... ...................................................... Electrostatic
Def lect ion Method...........................................................................Electrostatic
Overall Length ..................................................................... 7-7/16" ± 3/16"
Greatest Diameter of Bulb...........................................................2" ± 1/16"
Minimum Useful Screen Diameter ...................................................... 1-3/4"
Mounting Position....................................................................................................Any
Base .......................................................................... Medium Shell Octal 8-Pin

Basing Designation for BOTTOM VIEW ............................................. 8CD
Pin 1-Grid No.2, Pin 3- Anode No.l

Anode No. 2, (A) Q Pin 4-Deflecting
Deflecting Electr.DJi
E lectrode DJ2, P>n ^-Grid No.l
Deflecting Pin 6-Deflecting
Electrode DJ3> E1ectr.DJ4

Pin 2-Heater, ' Pin 7-Heater
Cathode KEY Pin 8-No Connec­

t ion

DJ1 and DJ2 are nearer the screen 
DJ 3 and DJ 4 are nearer the base

With DJ । positive with respect to DJ2, the spot is de­
flected toward pin 3. With DJ 3 positive with respect to 
DJ4, the spot is deflected toward pin I.

The angle between the trace produced by DJ 3 and DJ 4 and 
its intersection with the plane through the tube axis and 
pin I does not exceed 10°.

The angle between the trace produced by DJ 3 and DJ 4 and 
the trace produced by DJ । and DJ 2 is 90° ± 40.

Maximum Ratings, Absolute Values'.

ANODE-No.2 & GRID No.2 VOLTAGE............................ 660 max. volts
ANODE-No. 1 VOLTAGE...................................................... 330 max. volts
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: .

Negative Value........................................................... 125 max. volts
Positive Value........................................................... 0 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2 AND
DEFLECTING ELECTRODE DJ! OR DJ4 385 max. volts

RCA VICTOR DIVISION DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



HIGH-VACUUM CATHODE-RAY TUBE

902-A

(continued from preceding page)

Typical Operation:

Anode No.2 & Grid No.2 Voltage* • • 400 600 . . volts
Anode No.l Voltage for Focus

at 75% of Grid-No.l Volt­
age for Cutoff • . . 100 150 .... volts

Grid-No.l Volt, for Visual Cutoff#. -40 -60 .... volts
Max. Anode-No.1 Current

Range* Between -50 and +10 ^amp.
Deflection Sensitivity:

DJi and DJ2...................................... 0.273 0.183 . . . mm/v de
DÜ3 and DJ4......................................  0.326 0.217 . . . mm/v de

Deflection Factor:**
DJi and DJ2....................................... 93 139 . . . v dc/in.
DJ3 and DJ4...................................... 78 117 . . . v dc/in.

A Brilliance and definition decrease with decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 400 volts.

• Individual tubes may require between +201 and -35% of the values shown 
with grid-No.l voltages between zero and cutoff.

f Visual extinction of stationary focused spot. Supply should be adjust­
able to ± 50% of these values.
See curve for average values.
Individual tubes may vary from these values by ± 20%.

Spot Position:

The undeflected focused spot will fall within a 10-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ । and DJ2- Suit­
able test conditions are: anode-No.2 voltage, 600 volts; 
anode-No. I voltage, adjusted for focus; def I ect i ng-e I ect rode 
resistors, I megohm each for DJ । and DJ4, connected to anode 
No.2; the tube shielded from all extraneous fields. To avoid 
damage to the tube, grid-No.l voItage'shouId be near cutoff 
before application of anode voltages.

Maximum Circuit Values:

Grid-No.1-Circuit Resistance ............................... 1.5 max. megohms
Impedance of Any Def 1ecting-Electrode

Circuit at Heater-Supply Frequency 1.0 max. megohm
Resistance in Any Deflecting-

Electrode Circuit** 5.0 max. megohmsl

*A It is recommended that both deflecting-electrode-circuit resistances 
be approximately equal.

T5ÄTÄ1JULY 1, 1945 RCA VICTOR DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY *



902-A

HIGH-VACUUM CATHODE-RAY TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

Cl: 0.1 pf RU; i-Megohm potentiometer
C2: 1.0 pf R5: 0.3 Megohm
C3 C4 C5 C6: 0.05-pf Blocking R6: 0.5-Megohm Potentiometer

Capacitors* R7 R8: Dual 2-Megohm potentiometer
RI R2: 1.0 Megohm R9 R10: 2 Megohms
R3: 1-3 Megohms

*When cathode is grounded, capacitors should have high voltage rating; 
when anode No.2 is grounded, they may have low voltage rating. For 
de amplifier service, deflecting electrodes should be connected dir­
ect to amplifier output. in, this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier. In order t-o minimize spot defocusing, it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode No.2 
and the deflecting electrodes.

The license extended to the purchaser of tubes appears in the License Notice 
accompanying them. |nformation contained herein is furnished without assuming 

any obiigat ions.

DATA 2JULY 1, 1945 RCA VICTOR DIVISION
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY '



902-A
HIGH-VACUUM CATHODE-RAY TUBE

(t 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
■ RADIO CORPORATION OP AMERICA. HARRISON. NEW JERSEY

DATA 2



902-A 
AVERAGE CHARACTERISTICS

RCA VICTOR DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

APR. 13,1945 92CM-4895RI



90Ô-A
OSCILLOGRAPH TUBE

Supersedes Type go8

General :

Heater, for Unipotential Cathode:
Voltage........................................ 2.5 ± 10% . . . . ac or de volts
Current........................................ 2.1 ............................................. amp.

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes. . . . 9.0 . . ppf
DJi to All Other Electrodes..................... 8.5 . . upf
DJ3 to All Other Electrodes..................... 6.5 . . mxf

Phosphor (For Curves, see front of this Section) . . . No.5
Fluorescence .............................................................................................. Blue
Persistence.........................................................................................Very Short

Focusing Method....................................................................  . Electrostatic
Deflection Method...........................................................................Electrostatic
Overall Length .......................................................................... 11-1/2" ± 3/8"
Greatest Diameter of Bulb...................................................... 3" + 1/16"
Minimum Useful Screen Diameter ................................................. 2-3/4"
Mounting Position......................................................................................... Any
Base....................................................................................................... Medium 7-Pin

Basing Designation for BOTTOM VIEW ........................................ 7CE
Pin 1-Heater Pin 6 - Gr i d No.2,
Pin 2-Grid No.l Anode No.2,
Pin 3-Deflecting Deflecting

Electrode DJ3 /E1ectr.DJ2»
Pin 4-Anode No.l dr—Deflecting
Pin 5-Deflecting E1ectr.DJ4

Electrode DJi (jj (j) Pin 7-Heater,
Cathode

DJi and DJ2 are nearer the screen 
DJ? and DJ. are nearer the base o 4

With DJ2 positive with respect to DJ ।, the spot is de­
flected toward pin I. With DJ 4 positive with respect to 
DJ 3, the spot is deflected toward pin 6.

The angle between the trace produced by DJ 3 and DJ4 and 
its intersection with the plane through the tube axis and 
pin 6 does not exceed 10°.

The angle between the trace produced by DJ 3 and DJ4 and 
the trace produced by DJ । and DJ 2 is 90° ± 3°.

Maximum Ratings, Design-Center Values:

ANODE-No.2 & GRID No.2 VOLTAGE....................... 1500 max. volts
ANODE-No. 1 VOLTAGE................................................. 1000 max. volts
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE:

Negative Value...................................................... 125 max. volts
Positive Value...................................................... 0 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2 AND
DEFLECTING ELECTRODE DJt OR DJ3 500 max. volts

JUNE 20, 1946 DATA 1TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY ■



908-A

OSCILLOGRAPH TUBE
(continued from preceding page)

Typical Operation:
Anode No.2 & Grid No.2 Voltage* . . 1000 1500 . . . volts
Anode No.l Voltage for Focus

at 75% of Grid-No.1 Volt­
age for Cutoff* . . 287 430 . . . volts

Grid-No.1 Volt., for Visual Cutoff*. -33 -50 . . . volts
Max. Anode-No.1 Current Range*. Between -50 and +10' pamp. 
Deflection Sensitivity:

DJi and DJ2........................................... 0.334 0.223 . . mm/v de
DJ3 and DJ4........................................... 0.348 0.233 . . mm/v de

Deflection Factor:**
DJi and DJ2........................................... 76 114 . . v de/in.
DJ3 and DJ4........................................... 73 109 . . v dc/in.

Brilliance and definition decrease with decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 1000 volts.
Individual tubes may require between +29f and -44» of the values shown 
with grid-No.1 voltages between zero and cutoff.

f Visual extinction of stationary focused spot. Supply should be adjust­
able to ± 501 of these values. .

* See curve for average values.
Individual tubes may vary from these values by 1 20».

Spot Position:
The undeflected focused spot will fall within a 15-mm square 

centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ । and DJ2. Suit­
able test conditions are: anode-No.2 voltage, 1500 volts; 

anode-No. I voltage, adjusted for focus; def feet i ng-el ect rode 
resistors, I megohm each for DJ । and DJ3, connected to anode 

No.2; the tube shielded from all extraneous fields. To avoid 
damage to the tube, grid-No.I voltage should be near cutoff 

before application 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
Resistance in Any Deflecting-

El ectrode Circuit** 5.0 max. megohms

It is recommended that both deflecting-electrode-circujt resistances 
be approximately equal.

DATA 1JUNE 20, 1946 TUBE DIVISION
RADIO CORPORATION OP AMERICA, HARRIRON, NEW JERSEY



908-A

OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

Cl: 0.1 pf
C2: 1.0 pf
C3 C4 C5 C6: 0.05-pf Blocking

Capac itors*
Ri R2: 1.5 Megohms
R3: 4 Megohms

R4: 2-Megohm Potentiometer
R5: 1.0 Megohm
R6: 0.5-Megohm Potentiometer
R7 R8: Dual 3-Megohm Potentiometer
R9 RIO: 2-Megohms

When cathode is grounded, capacitors should have high voltage rating; 
when anode no. 2 is grounded, they may have low voltage rating. For 
de amplifier service, deflecting electrodes should be connected dir­
ect to amplifier output. In this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode No.2 
and the deflecting electrodes.

The license extended to the purchaser of tubes appears in the License Notice 
accompanying them, informat ion contained herein is furnished without assuming 

any obligations.

JUNE 20, 1946 TUBE DIVISION DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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HIGH-VACUUM CATHODE-RAY TUBE

©
912

HIGH-INTENSITY ELECTROST ATI C-DEFLECT ION TYPE

WITH 5" MEDIUM-PERSISTENCE SCREEN FOR OSCILLOGRAPHIC

Heater Coated Uni potent ial Cathode
Voltage 2.5 a-c or d-c volts
Current 2.1 amp.

Fluorescent Screen: 
Material 
Rattern Color

Direct Interelectrode Capacitances: 
Grid to all other electrodes 
DJ । to DJ2 
DJj to DJ4

Overall Length
Maximum Diameter
Bulb
Caps:

Anode No.2
Deflecting Electrodes (Four)

Base

Phosphor No.l 
Greenish

14 max. ppf
3 maxr. ppf

1.5 max. ppf
16-1/2" ± 3/8"

5-1/4" + 1/16" - 3/32"
J-42

Medium Metal
Small Metal

Medium 5-Pin Micanol
BOTTOM VIEW

Pi n 1 - Heater 
Pin 2-Grid No.2
Pi n 3 - Anode No. 1
Pin 4 -Grid No. 1
Pin 5-Heater, 

Cathode
Single Medium Cap - 

Anode No.2
Cap 1 [Deflecting 
Over f ] Electrode 
Pin 3 J [ DJi

Cap 
Over 
Pi ns
1 &5 
Cap 
Over
Pin 2,
Cap ì 
Over J- 
Pi n 4J

DeflectÍ ng 
El ect rode 

DJ2

rDefl ect i ng 
El ect rode

dj3
Defl ect i ng 

El ect rode 
DJ4

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS
Maximum Ratings Are Based on a Line-Voltage Design Center of 117 Volts
High-Voltage Electrode (Anode #2) Voltage 15000 max. volts 
Focusing Electrode (Anode #1) Voltage 4500 max. volts
Accelerating Electrode (Grid #2) Voltage 250 max. volts
Control Electrode (Grid *1) Voltage Never positive
Grid Voltage for Current Cut-off 1 -125 approx.volts
Peak Voltage Between Anode i2 and

any deflecting electrode 7000 max. volts
Typical Operation: *

Heater Voltage 2.5 2.5 2.5 volts
Anode #2 Voltage 5000 10000 15000 volts
Anode <1 Voltage 1000 2 000 3000 approx.volts
Grid <2 Voltage 250 250 250 volts
Grid il Voltage Adjusted to give suitable luminous spot 
Deflection Sensitivity:

Düi to DJ2 0.083 0.041 0.028 mm/volt d.c.
DJ3 to DJ4 0.102 0.051 0.034 mm/volt d.c.

With maximum voltages on Anode fl and Grid 42. 
vindicates a change.

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATAJUNE 20, 1947



912
TYPICAL OSCILLOGRAPH CIRCUIT USING THE 912 

WITH VOLTAGE-DOUBLING POWER SUPPLY

c I, C2 = 0.5 pf, 10000 V.
C3= 1.0 pf, 5000 V.
C4 - I« Pf» 200 V.
RI =2.5 MEGOHMS, 75-WAT T
RZ =0.2 megohm, 10-WATT

R3=0.55 MEGOHM, 20-WATT a. = ANODE N«2
r4= 50000 ohms, 2-Watt a> = anode n*i
Rj= 35000 OHMS, 2-WATT C = GRID NS 2
Re.R7«Rs>*9-2 TO 5 MEGOHMS d=GRlDNH 
R10= 100 OHMS, «00-WATT

NOTE: AS THE TOTAL VOLTAGE ACROSS THE BLEEDER IS REDUCED BT MEANS OF R,e. THE ELECTRODE 
VOLTAGES ARE REDUCED IN CORRECT PROPORTION. EXCEPT- FOR GRID N0.2 VOLTAGE; THIS MAT 
HAVE TO BE READJUSTED BY THE USE OF DIFFERENT VALUES FOR R, ANO »«, THEIR TOTAL 
RESISTANCE BEING KEPT THE SAME. CONDENSERS C, AND C. CAN BE OMITTED IF GRID-VOLT­
AGE SWITCHING (FOR HIGH-SPEED PHOTOGRAPHY) 1$ NOT CONTEMPLATED. FILAMENT WINDINGS 
NOS. 1 and 2 SHOULD BE INSULATED FOR 20000 VOLTS.

Th« license extended to the purchaser of tubes appears In the License 
Notice accompanying them. Information contained heroin Is furnished 
without assuming any obligations.

92C-4621R1

FLUORESCENT-SCREEN CHARACTERISTICS

CURVES SHOWING THE AVERAGE CHARACTERISTICS, 
SPECTRAL ENERGY CHARACTERISTIC, ANO PERSIST­
ENCE CHARACTERISTIC OF PHOSPHOR No.l ARE 
SHOWN AT THE BEGINNING OF THIS SECTION.

Indicates a change.

TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY

DATAAUG. 15, 1946



912 
HIGH-VACUUM CATHODE-RAY TUBE

1. OF BULB W I LL NOT DEVIATE 
MORE THAN 2° IN ANY DIREC­
TION FROM THE PERPEND ICULAR 
ERECTED AT THE CENTER OF

LONG-SHELL 
MEDIUM 

5-PIN BASE

BOTTOM VIEW OF TUBE

92CM-4619R3

0Jt AND DJ2 ARE NEARER THE SCREEN; Dj^ AND DJU ARE NEARER THE 
BASE. ANGLE BETWEEN D^-D^ TRACE AND DJ^ - DJU TRACE IS 90° ± 6°.

AUG. 15, 1946 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-4619R3
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HIGH-VACUUM CATHODE-RAY TUBE
Heater Coated Un¡potential Cathode

Voltage 6.3 a-c or d-c volts
Current 0.6 amp.

Focus Electrostatic
Deflection Electrostatic

Electrodes DJ^ and DJ2 (upper): nearest to screen
Electrodes DJ^ and DJ4 (lower): nearest to base
DJ^ is on the same side of tube as pins No.2 and No.4
DJo is on the same side of tube as pins No.2 and No.8

Phosphor No.l
Fluorescence Green
Persistence Medium
Direct Interelectrode Capacitances:

Control Electrode (Grid) to All Other Electrodes 8 ppf
Deflecting Electrode DJ । to Deflecting Electrode DJ2 2.5 ppf
Deflecting Electrode DJj to Deflecting Electrode CU4 2.5 ppf

Maximum Overal1 Length 4-3/4"
Maximum Diameter 1-5/8"

Base
Metal Shell, MT-10

Small Wafer Octal 8-Pin

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS
Maximum Ratings Are Based on a Line-Voltage Design Center of 117 Volts

High-Voltage Electrode (Anode No.2) Volt. 500 max. volts 
Focusing Electrode (Anode No.l) Volt. 200 max. volts 
Control Electrode (Grid) Volt. Never positive
Peak Voltage Between Anode No.2 and

Any Deflecting Electrode 250 max. volts
Grid Circuit Resistance 1.5 max. megohms
Impedance of Any Deflecting-Electrode

Circuit at Heater-Suppl y Frequency 1.0 max. megohm
Typical Operation:

Anode No.2 Voltage 250 500 volts
Anode No.l Voltage0 50 100 approx, volts
Grid Voltage0 Adjusted to g i ve su i tab I e I umi nous spot
Deflection Sensitivity:

Electrodes DJ% & DJo 0.15 0.07 mm/volt d.c.
Electrodes DJ^ & DJ4 0.21 0.10 mm/volt d.c.

NOTE I: Brilliance and definition decrease with decreasing 
anode voltages. In genera! the anode No.2 voltage 
should not be less than 250 volts.

NOTE 2: The d-c potential of each deflecting electrode is 
maintained essentially equivalent to that of anode No.2 
by connecting resistors having values not greater than 
10 megohms between each deflecting electrode and anode 
No.2. This arrangement by suitable choice of resistor 
values minimizes pattern distortion and pattern drift 
resulting from unbalanced potentials on the deflecting 
electrodes. The smaller the resistor values, the less 
the distortion for a given beam current.

°, °: See next page. 
Indicates a change.

DATAJan. 30, 1942
RCA RADIOTRON DIVISION
RCA manufacturing company, wc



HIGH-VACUUM CATHODE-RAY TUBE
{continued from preceding pagei

Supply should be adjustable to ± 301 of the value shown.
Approximately 801 of Anode No.l voltage is required for current cut­
off when, in some applications. It Is necessary to use the maximum 
permissible grid-circuit resistance.

Characteristic Curves of phosphor No.l are shown at the be­
ginning of this section.

TYPICAL OSCILLOGRAPH CIRCUIT

500V.

C|

D-C SUPPLY 
VOLTS FROM 

RECTIFIER

— IIOV.

ANODE NR 2

¡Ri

ANODE

VOLTAGE 
INPUT TO 

DEFLECTING 
ELECTRODES 

DJ, & DJ2

CATHODE

92C-4675RI

HEATER SUPPLY 
GRID___________________

VOLTAGE 
INPUT TO 

DEFLECTING 
ELECTRODES

DU} & D44

C. - FILTER CONDENSER
C2’ C3* CN = SEE *0TE 3
Rj-k R2+ R? + Rw = BLEEDER POTENTIOMETER
R. = 0.200 MEGOHM
R, = 0.050 MEGOHM

= 0.030 MEGOHM 
= 0.050 MEGOHM
= SEE MOTE 2 

AT ENO OF DATA
= VOLTMETER

NOTE 3: When the cathode or the negative end of the cathode­

ray high-voltage supply is grounded, blocking conden­
sers C2, C3, and should have a high voltage rating. 
When anode No.2 Is grounded, C$ may be omitted and C2 

and may be low-voltage condensers.
For d-c amplifier service, the def I ect i ng electrodes

should be coupled direct to the output 

by omitting the blocking condensers, 
will usually be preferably to remove 
deflecting electrode resistor in order 
loading effect of the resistor on th<

of the amp 11 fl er 

In addition, it 
the associated 
to minimize the

With the resistor removed, It is essential, In order 
to minimize spot defocusing, that anode No.2 be re­

turned to some point In the d-c amplifier circuit such 
that the potential difference between anode No.2 and 
the average voltage across the deflecting electrodes 
will be as low as possible.

The license extended to the purchaser of tubes appears in the License 
Notice accompanying them. Information contained herein is furnished 
without assuming any obligations.

■— Indicates a change.____________________________________________________________
DATAJan. 30. 1942

RCA RADIOTRON DIVISION
RCA MANUFACTURING company, wc



HIGH-VACUUM CATHODE-RAY TUBE

BOTTOM VIEW OF SOCKET CONNECTIONS

DJj to DJU= Deflecting Electrodes
P? = Anode No.2 
P; = Anode no.i 
G, = Grid No.2 
Gf = Control (Grid No.l) Electrodes 
H1 = Heater 
K = Cathode
S = Shell
NC - No Connect ion

Jan. 30, 1942 92C-4679R2
RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY mc



-70 -60 -50 -40 -30 -20 -IO O
CONTROL ELECTRODE (GRID) VOLTS

RCA VICTOR DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

92C-4680OCT. 20.1936



914-A
OSCILLOGRAPH TUBE

_______ ELECTROSTATIC FOCUS________ ELECTROSTATIC DEFLECTION
General: DATA

Heater, for Unipotential Cathode:
Voltage....................................... 2.5 .........................ac or de volts
Current........................................ 2.1 ..................................................amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes. . . 10.5 .... upf
DU। to DJ2................................................................ 2.0 .... ppf
DUq to 0J4................................................................ 1.0 .... upf

Phosphor (For Curves, see front of this Section) .... No.l
Fluorescence .............................................................................................. Green
Persistence...................................................................................................Medium

Focusing Method..........................................................................Electrostatic
Defl ect ion Method............................................................................Electrostatic
Overall Length ..................................................................... 20-1/16” +3/8"
Greatest Diameter of Bulb.................................................9-1/4" + 1/8"
Minimum Useful Screen Di.ameter.......................................................... 8-1/4"
Mounting Position...................................  Any
Caps:

Anode No. 2...................................................................................................... Medium
Deflecting Electrodes (Four) ....................................................... Small

Base . . . . Long 
BOTTOM VIEW

Med i 6-Pin

DJa

Cap ' 
over
Pi n 5a 
Cap * 
over
Pi ns 
1 & 6.
Cap ' 
over 
Pi ns 
3 & 4

Deflecting 
Electrode 

. DJ?
Deflect i ng 
Electrode 
DJ^

Def1ect i ng 
El ectrode 
DJ4

w2 are nearer the 
are nearer the base

Pin 1 - Heater 
Pi n 2 - Anode No. 1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.l 
Pin 5 - Cathode 
Pi n 6 - Heater 
Single Medium Cap­

Anode No. 2
Cap 1 (Deflecting 
over r t Electrode 
Pin 2j I DJ^

DJ2 and 
DJ? and

With DJ। positive with respect to DJ2 the spot i s def Iected 
toward pin 2. With DJ^ positive with respect to DJ^, the 
spot is deflected toward pins I and 6.

The angle between the trace produced by DJ । and DJ2 and 'ts 
intersection with the plane through the tube axis and pin 2 
does not exceed 10°.

The angle between the trace produced byDJ^andDJ^ and the 
trace produced by DJ । and DJ2 is 90° ±. 6°.

Maximum Ratings, Des ign-Center Values*.

ANODE-No.2 VOLTAGE0 ...................................................... 7000 max. volts
ANODE-No. 1 VOLTAGE........................................................... 1900 max. vol ts

0 The product of anode-No.2 voltage and average anode-No. 2 current should 
never exceed 6 watts.

MAY 1, 1950 TUBE DEPARTMENT DATA 1
 RADIO CORFORATION OF AMERICA. HARRISON, NEW JERSEY
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914-A

OSCILLOGRAPH TUBE
GRID No. 2 VOLTAGE.......................................................... 300 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 VOLTAGE BETWEEN ANODE No.2
AND ANY DEFLECTING ELECTRODE .... 3000 max. volts 

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. . 125 max. volts
Heater positive with respect to cathode. . 125 max. volts

For any anode-No.2 voltage (Eb2) between 1500 and 7000 volts*

-► Equipment Design Ranges:

Anode-No. 1 Voltage. . .
Grid-No.2 Voltage . . .

15% to 26% of Eb2
250

.... volts

.... volts
Max. Grid-No.l Voltage

for Vi sual Cutoff. 30% of Eh? vol ts
Max. Anode-No.1

Current Range. - 15 to + 10 /zamp
Deflection Factors:

DJi to DJ2.................. 38 to 54 v de/in./kv of Eb2
DJ3 to DJ4.................. 30 to 44

Examples of Use of Design Ranges:

v de/in./kv of Eb2

For Anode-No. 2 Volt, of 1500 2500 5000 7000 volts
Anode-No.1 Voltage. . 225-391J 375-650 1'50-1300 1050-1800 volts
Grid-No.2 Voltage . . 250 250 250 250 volts
Max. Grid-No. 1 Volt.

for Visual Cutoff -75 -75 -75 -75 volts
Deflection Factors:

DJi to DJo.................. 57-81 93-135 190-270 266-378 v de/i n
DJ3 to DJ4.................. 45-66 75-110 150-220 210-308 v de/in

Maximum Circuit Values:

Grid-No.1—Circuit Resistance . . 1. 5 max. megohms
Resistance in Any Defl ect ing-El ect rode

Circuit0 . . 5 max. megohms

> Minimum Circuit Values:

The power supply should be of the limited-energy type with 
inherent regulation to limit the continuous short-circuit 
current to 5 milliamperes. If the supply permits the instan­
taneous short-circuit current to exceed 1 ampere, oris capable 
of storing more than 25Q microcoulombs, the effective re­
sistance in circuit between indicated electrode and the output

* Brilliance and definition decrease with decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 1500 volts.

□ It is recommended that the deflecting-electrode-circuit resistances 
be approximately equal.

-».Indicates a change.

TUBE DEPARTMENT
RADIO CORFORATION OF AMIRICA, HARRISON. NEW JERSEY

MAY 1, 1950 DATA 1
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OSCILLOGRAPH TUBE

capacitor should be as follows:
Grid-No.1 - Circuit Resistance. ....... 150 min. ohms 
Grid-No. 2 - Ci rcui t Resistance........... 330 min. ohms 
Anode-No.1 - Circuit Resistance.......... 2000 min. ohms 
Anode-No.2 - Circuit Resistance.......... 8200 min. ohms 
The resistors should be capable of withstanding the applied 
voltages.

MAY 1, 1950 TUBE DEPARTMENT DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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TYPICAL OSCILLOGRAPH CIRCUIT

92CS-4754R3

C, « FILTER CAPACITOR 0.5 to 2.0 R, “ 0.375 MEGOHM
C*, C_, Cu, C5 = SEE NOTE R' = 0.125 MEGOHM

♦ R2 ♦ R3 ♦ % ♦ R5 = BLEEDER POTENTIOMETER *5 “ JJG0HM
R. =2.5 MEGOHMS 6 BACK OF DATA 1
R* » 0.5 MEGOHM V = VOLTMETER

HOTEL When the cathode or the negative end of the cathode-ray high- 
voltage supply is grounded, blocking capacitors C2, C3, C4, and 
C5 should have a high voltage rating. When anode No.2 is grounded, C2> C^, C4, and C5 may be low-voltage capacitors.

For de amplifier service, the deflecting electrodes should be 
coupled direct to the output of the amplifier by omitting the 
blocking capacitors. In addition, it will usually be preferable 
to remove the associated deflecting-electrode resistor in order 
to minimize the loading effect of the resistor on the de amp­
lifier. with the resistor removed, it is essential, in order io 
minimize spot defocusing, that anode No.2 be returned to some 
point in the de amplifier circuit such that the potential dif­
ference between anode No.2 and the average voltage across the 
deflecting electrodes will be as low as possible.

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights.

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-4754R3MAY 1, 1950
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92CM-47I8R3

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

MAY 1, 1950 CE-4718R3



AVERAGE CHARACTERISTICS

92CM- 6785RIJULY 19,1946 TUBE DEPARTMENT
■APIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



1848 
ICONOSCOPE

For use in Portable television cameras
Heater

Voltage
Current

Deflection 
Type of Pickup

Coated Uni potential Cathode
6.3
0.6

a-c

Direct Interelectrode Capacitance: 
Signal Plate to Collector A Anode No.2 

(with external shielding) 
Control Grid to All Other Electrodes

Dimensions 
Caps (two) 
Base

10
12

or d-c volts 
amp.

Magnet i c 
Di rect

approx.ppf 
max. ppf

See Outline Drawing
Smal 1

Dwarf Metal Shell Octal
Metal 
8-Pin

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS
High-Voltage Electrode (Anode No.2)

& Collector Voltage 1200 max." volts
Accelerating Electrode (Grid No.2) Voltage 1200 max." volts 
Focusing Electrode (Anode No.l) Voltage 400 max." volts 
Control Electrode (Grid No.l) Voltage Never Positive 
Grid No.l Volt, for Current Cut-Off -50 approx.volts
Anode No.2 & Collector Current * 0.5 max." pamp.
Ambient Temperature 40 max. °C
Typical Operation:

Heater Voltage 0 6.3 volts
Anode No.2 & Collector Voltage 1000 volts
Grid No.2 Voltage 1000 volts
Anode No.l Voltage • 300 approx.volts
Grid No.l Voltage * N -40 approx.volts
Anode No.2 & Collector Current * 0.1 approx.pamp.
Design maximum for 117-vo'lt line.

* When this current is measured, the mosaic should not be illuminated. 
° The cathode should be connected to one side or, preferably, to the 

mid-tap of the heater winding.
* Should be adjusted and set at largest negative value which will pro­

vide sufficient video output.
* Maximum d-c resistance in the grid circuit should not exceed 1 megohm, 
e Should be adjusted and set at value giving best focus.
NOTE:Signal plate-to-collector impedance is a function of bias light, 
image brilliance, and beam current, and is in the order of a few megohms 
for normal operation. Normal beam current is in the order of 0.25 micro­
ampere.

The signal-plate resistive load should be approximately one-tenth 
of the signal plate-to-collector Impedance if constant signal output 
without phase shift is required in all frequencies of the picture signal.

A practical design value of signal-plate load impedance is in the 
order of 0.1 to 0.5 megohm. With low values of load resistance, gain and • 
signal output-to-noise ratio are low. With high values, gain and signal 
output-to-noise ratio are increased. In either case, the low video fre­
quencies are over-emphasized and must be equalized by a video stage 
having low low-frequency gain.

Signal output current varieswith beam current, illumination level, 
and bias lighting, but is in the order of 0.15 microampere peak to peak. 
Good operation can be obtained with a highlight illumination level on 
the mosaic in the order of 7 foot-candles. -

The spectral sensitivity of the 1848 is ad justed for outdoor pickup.
The d-c resistance in the signal-plate circuit should be limited to 

one megohm.

April 15, 1940 TENTATIVE DATA
RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY. INC.



1848
ICONOSCOPE

92C-6108April 15, 1940
RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY. INC.



@
1850-A 

ICONOSCOPE
FOR PICKUP FROM MOTION-PICTURE FILM OR SLIDES

DATA

General :

Heater, for Un¡potential Cathode:
Vol tage 
Current

6.3 ±
0.6

Direct Interelectrode Capacitances 
Grid No.l to All Other Electrodes.
Signal Electrode to Grid No.4° . .

Mosaic, Photosensitive:
Response .......................................................
Useful Size of Rectangular Image 

(4x3 Aspect Ratio). . . .
Focusing Method............................................. ....
Deflection Method........................................ ....
Deflection Angle (Approx.) . . . . 
Max. Width of Mounted Tube . . . . 
Height of Mounted Tube......................... ....
Depth of Mounted Tube.............................. ....
Mounting Position........................................

10% . . . . ac or de volts 
........................................................ amp
(Approx. ) :

6.5
10

ppf 
ppf

See Curve

Minimum Def1ecting-Coi1 Inside Diameter.
Maximum Deflecting-Coi 1 Length ....................

. . 5.75" max. diagonal 
 Electrostatic 
  Magnetic 
  55° 
  8-1/8" 
. . . ....... 10-3/16" ± 3/4"
. . . . 12-13/16" ± 3/4"
Mosaic in vertical plane

Caps (Two) 
Base . . .

-.............................. 1-1/2"
.............................. 2-1/4" 
Medium (JETEC No.C1-5)

. . . Long Medium-Shell Small 6-Pin 
BOTTOM VIEW

Pin 1 - Heater
Pin 2-Grid No.2
Pin 3-Grid No.3
Pin 4-Grid No.l
Pin 5 - Cathode
Pi n 6 - Heater

DIRECTION OF LIGHT 
IS NORMAL TO MOSAIC

Absolute Values:

fSee Outli ne 
lps( Drawing 
Sj - Si gnal

El ect rode 
G4-Grid No.4

(Col 1 ector)

Maximum Ratings,

AVERAGE M0SAIC ILLUMINATION....................
OPERAT ING TEMPERATURE OF BULB

AT LARGE END 0F TUBE. . .
SIGNAL-ELECTRODE VOLTAGE ..............................
GRID-No.4 
GRID-No.3
GRID-No.2
GRID-No.1

(COLLECTOR) VOLTAGE.
VOLTAGE..............................
VOLTAGE..............................
VOLTAGE:

Negative bias value..................................................
Posi t i ve bias val ue..................................................

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode.
Heater positive with respect to cathode.

GRI D-No.4 CURRENT............................................................

With external shield.
Averaged over any interval of i sec. max.

50 max. ft—c

40 max. °C
1200 max. vol ts
1200 max. volts
450 max. vol ts

1200 max. vol ts

125 max. vol ts
0 max. vol ts

125 max. vol ts

10 max. vol ts
0.5 max. /xamp

Indi cates a change.

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

MAY 1, 1951 DATA
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ICONOSCOPE

Typical Operation and Characteristics:
Signal-Electrode Voltage ............................... 1000 volts
Grid-No.4 Voltage................................................. 1000 volts
Grid-No.3 Voltage (Beam Focus)—

24% to 36% of Grid-No.4 Voltage. . . . 240 to 360 volts
Grid-No. 2 Vol tage................................................. 1000 volts
Max. Grid-No.l Voltage for Pattern

Cutoff— 7% of Grid-No.4 Voltage . . . -70 volts
Grid-No.4 Current

(With no illumination on mosaic)*. . . 0.1 to 0.2 /zamp
External Load Resistance ............................... 0.1 megohm
Illumination on Mosaic:

Steady Highlight Value for Slides. . . 4 to 6 ft-c
Average Pulsed Highlight Value 

for Motion-Picture Film...................... 10 to 20 ft-c
Ratio of Peak-to-Peak Highlight

Video-Signal Current to RMS Noise
Current (Approx.). . 100

Minimum Peak-to-Peak Blanking Voltage. . 20 volts
Def1ecting-Coi1 Current (Approx.):**

Horizontal (Peak to peak)......................... 600 ma
Vertical (Peak to peak).............................. 140 ma

Maximum Circuit Values:
Grid-No.1—Circuit Resistance ....................... 1.0 max. megohm

* Allowance should be made for leakage currents.
** For RCA Deflecting Yoke NO.201D76.

-►- Indicates a change.

TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY

MAY 1, 1951 DATA
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TUBE DEPARTMENT
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ICONOSCOPE

NOTE l: VARIATION OF TIP CENTER FROM PLANE BB ’ IS 1/2".

HOTE 2: MAXIMUM ROTATION OF LINE THROUGH PI NS 2 AND 5 
ABOUT IDEAL GUN AXIS IS ± 10°, MEASURED FROM PLANE BB’.

HOTE 3: DEVIATION OF PLANE OF MOSAIC FROM PLANE PERPEN­
DICULAR TO THE BULB AXIS AA’ IS 2.5° MAX. ROTATION OF 

MOSAIC ABOUT THE BULB AXIS AA’ WITH RESPECT TO A LINE 
OF INTERSECTION FORMED BY MOSAIC PLANE AND PLANE BB ’ 
IS 2.5° MAX.

TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA. HARRISON, NEW JERSEY

CE-489Ï&3EMAY 1, 1951



SPECTRAL SENSITIVITY CHARACTERISTIC
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JUNE 18, 1951 TUBE DEPARTMENT 92CM-6404RI
RADIO CORPORATION OF AMERICA, HARRISON, NEV/ JERSEY
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ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

5527 
ICONOSCOPE

General :

Heater, for Unipotential Cathode:
Vol tage 
Current

6.3 ± io% . .
0.6 . . . .

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes .... 
Signal Electrode to All Other Electrodes 

and External Shield

ac or de volts 
.... amp

7.5

Focusing Method ..................................  
Deflect ion Method.............................  
Image Size (4x3 aspect ratio) 
Overall Length........................................ 
Seated Length ........................................ 
Maximum Diameter...................................
Mounting Position ......................... , 
Cap................................................................  
Base...........................................................

Electrostat i c 
Elect rostat i c 
1.4" Diagonal

9' ± 1/4"

Basing Designation for BOTTOM VIEW

......................... 8-1/4" + 1/4" 

............................................. 2-1/4" 

.................................................. Any
. . Recessed Smal1 Cav ity

Medium-Shell Di heptal 12—Pin
14L

Pin 
Pin 
Pi n 
Pin

Pi n 
Pin

Pi n

1 - Heater
2 - Cathode
3-Grid No.l
4 - I nternal 

Connect i on - 
Do Not Use

5 -Grid No.3
7 - Defl ect i ng 

El ect rode
DJ3

8 - Deflect i ng 
Electrode

DJ4

Pi n

BULB
DIRECTION OF 

INTO END OF

Pi n

Pi n

Pi n

Pin 
Cap

9 - Anode No.2, 
Grid No.4

10 - Deflect i ng 
Electrode

DJ2

11 - Deflect i ng 
Electrode

DJi
12 - Internal 

Connect i on- 
Do Not Use

14 - Heater 
- Signal

Electrode

/z^f

5

Maximum Ratings, Design-Center Values:

SIGNAL-ELECTRODE VOLTAGE.........................
GRID-No.4 & GRID-No.2 VOLTAGE . . .
GRID-No.3 VOLTAGE ........................................
GRID-No.1 VOLTAGE:

Negative bias value ..............................
Posi t i ve bias value..............................

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect 

to cathode . . .
Heater positive with respect 

to cathode . . .
AMBIENT TEMPERATURE ...................................
MOSAIC ILLUMINATION ...................................

900 max. . . . volts
900 max. . . . volts
450 max. . . . volts

100 max. . . . volts
0 max. . . . volts

125 max. . . . volts

10 max. . . . volts
40 max. ... °C
50 max. foot-candl es

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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ICONOSCOPE

Typical Operation.: *

Signal-Electrode Voltage ....................... 800 .... volts
Grid-No.4 & Grid-No.2 Voltage . . . 800 .... volts
Grid-No.3 Voltage for Focus . ; . 125 to 250 . . . volts
Grid-No.1 Voltage ...................................... Adjust for best picture
Max. Grid-No. 1 Voltage for

Picture Cutoff . . -75 volts
Max. Deflecting Voltages (Peak-to-Peak)*:

DU1 & DJ2 (Vertical).................... 120 .... volts
DJ3 & DJ4 (Horizontal)................ 100 .... volts

Min. Peak-to-Peak Blanking Voltage 30 .... volts
Signal-Output Current (Approx.) . . 0.025 .... /¿amp
Output Resistor (App-rox.)................ 1.0 .... megohm

Maximum Circuit Values:

Grid-No. 1-Circuit Resistance . . . 1.0 max. . . . megohm
Resistance in any Deflecting-

Electrode Circuit0 . . 5.0 max. . . . megohms

To scan picture of 1.4* diagonal (4x3 aspect ratio).
0 It is recommended that the deflecting-electrode-circuit resistances be 

approximately equal.

The SPECTRAL SENSITIVITY CHARACTERISTIC curve 
for the 5527 is the same aS that shown 

for Type 1850-A.

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AlERICA, HARRISON. NEW JERSEY



©
5527 

ICONOSCOPE

♦2 I^MAX.*

t 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 BASE-PLUG KEY 
MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND 
SIGNAL ELECTRODE TERMINAL BY AN ANGULAR TOLERANCE 
(MEASURED ABOUT THE TUBE AXIS) OF 20°. SIGNAL 
ELECTRODE TERMINAL IS ON SAME SIDE AS BASE-PLUG 
KEY.

DJI AND DJ2 ARE NEARER THE MOSAIC; DJ3AND DJ4 
ARE NEARER THE BASE. WITH DJI POSITIVE WITH RE­
SPECT TO DJ2, THE SPOT IS DEFLECTED TOWARD PIN 5. 
WITH DJ3 POSITIVE WITH RESPECT TO DJ4, THE SPOT 
IS DEFLECTED TOWARD PINS I AND 2. WITH DJI AND 
DJ2 USED FOR VERTICAL DEFLECTION, THE VERTICAL 
AXIS OF THE SCANNED AREA OF THE MOSAIC IS PARALLEL 
TO VERTICAL PLANE THROUGH PINS 5 AND 12 WITHIN 
±15°. THE ANGLE BETWEEN THE SCANNING DIRECTION 
PRODUCED BY DJ3 AND DJ4 AND THE SCANNING DIRECTION 
PRODUCED BY DJI AND DJ2 IS 90° ± 3°. '

92CS-6803

APRIL 15, 1947 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-6803
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5655 
IMAGE ORTHICON

MAGNETIC FOCUS—MAGNETIC DEFLECTION

DATA

General:

Heater, for Un¡potential Cathode:
Voltage........................................ 6.3 ± 10% ... ac or de volts
Current........................................ 0.6 ..................................................amp

Direct Interelectrode Capacitance:
Anode to All Other Electrodes 20 ...................................ppf

Photocathode Spectral Response ............................................. See Curve
Image Size (4x3 aspect ratio)...................................1/6" Diagonal
Focusing Method.............................................................................................Magnetic
Deflection Method........................................ •.......................................... Magnetic
Overall Length ...................................................................... 15-1/4" ± 1/4"
Greatest Diameter of Bulb....................................................... 3" ± 1/16"
Minimum Def 1 ecting-Coi1 Inside Diameter.............................. 2-1/8"
Deflecting-Coi1 Length ................................................................................ 5"
Focusing-Coil Length .................................................................................... 10"
Alignment-Coil Length........................................................................... 15/16"
Photocathode Distance Inside End of Focusing Coil. . . 1/2"
Operating Position.............................Any except with di heptal base

up and tube axis at angle of 
less than 20° from the vert i cal

End Base.......................................................Small-Shell Di heptal 14-Pin

Pin 1-Heater
Pin 2 - Grid No. 4
Pin 3 -Grid No.3
Pin 4- Internal Connec­

tion—Do Not Use
Pin 5 - Dynode No.2
Pin 6 - Dynode No.4
Pin 7 - Anode
Pin 8 - Dynode No.5
Pin 9 - Dynode No.3
Pin 10 - Dynode No.1, 

Grid No.2
Pin 11-Internal Connec­

tion—Do Not Use
Pin 12-Grid No.l
Pin 13-Cathode
Pin 14 - Heater

BOTTOM VIEW
DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE

WHITE INDEX LINE 
ON FACE

Shoulder Base.................................................. Keyed Jumbo Annular 7-Pin

Pin 1 -Grid No.6
Pin 2 - Photocathode
Pin 3-Internal Connec­

tion—Do Not Use
Pin 4- Internal Connec­

tion—Do Not Use

Pin 5 -Grid No.5
Pin 6-Target
Pin 7-Internal Connec­

tion—Do Not Use

OCTOBER 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Maximum Ratings, Absolute Values:

PHOTOCATHODE VOLTAGE............................................. -550 max. volts
PHOTOCATHODE ILLUMINATION.................................... 50 max. ft-c
OPERATING TEMPERATURE OF ANY PART OF BULB 65 max. °C
OPERATING TEMPERATURE OF BULB AT

LARGE END OF TUBE (Target Section) ... 45 min. °C
TEMPERATURE DIFFERENCE BETWEEN TARGET

SECTION AND ANY PART OF BULB HOTTER
THAN TARGET SECTION.................. . 5 max. °C

GRID-No.6 VOLTAGE...................................................... -550 max. volts
TARGET VOLTAGE:

Positive value...................................................... 50 max. volts
Negative value ............. 50 max. volts

GRID-No.5 VOLTAGE................................................. 150 max. volts
GRID-No.4 VOLTAGE................................................. 300 max. volts
GRID-No.3 VOLTAGE................................................. 400 max. volts
GRID-No.2 & DYNODE-No. 1 VOLTAGE....................... 350 max. volts
GRID-No.1 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 10 max. volts

ANODE-SUPPLY VOLTAGE* ......................  1500 max. volts
VOLTAGE PER MULTIPLIER STAGE........................... 350 max. volts

Typical Operation:
Photocathode Voltage (Image Focus) . . -300 to -500 volts
Grid-No.6 Voltage (Accelerator)—

80% of photocathode voltage..................  -240 to -400 volts
Target Voltage*............................................. 0 volts
Grid-No.5 Voltage (Decelerator)** . . 0 to 100 volts
Grid-No.4 Voltage (Beam Focus) .... 160 to 240 volts
Grid-No.3 Voltage*#................. 225 to 330 volts
Grid-No.2 A Dynode-No.1 Voltage. . . . 300 volts
Grid-No.l Voltage (For Picture Cutoff) -35 to -100 volts
Dynode-No.2 Voltage...................................... 600 volts
Dy node-No. 3 Voltage...................................... 800 volts
Dynode-No.4 Voltage...................................... 1000 volts
Dynode-No.5 Voltage...................................... 1200 volts
Anode Voltage...................................................... 1250 volts
Anode Current...................................................... 100
Target Temperature Range........................... 45 to 60 °C
Ratio of Peak-to-Peak Highlight

Video-Signal Current to
RMS Noise Current (Approx.). ... 70

Minimum Peak-to-Peak Blanking Voltage 10 volts
Field Strength at Center of Focusing

Coil.................. 75 gausses

* *,**,Wh See next page.
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Focusing-Coil Current (Approx, for 
coil listed below) .... 75 ma

Deflecting-Coil Current (Approx, for
assembly listed below):

Horizontal (Peak to Peak)....................... 625 ma
Vertical (Peak to Peak)..................................... 290 ma

Alignment-Coil Current (Approx, for
coil listed below) .... 0 to 30 ma

Components:

Deflecting-Coi1 Assembly (Includes
Keyed Jumbo Annular 7-Pin Socket). . RCA Type No. 201D75

Focusing-Coil Assembly ................................ RCA Type No. 202D75
Alignment-Coil Assembly ........................... RCA Type No. 204D75
Hor. Deflection Output Transformer . . RCA Type No. 204T1
Ver. Deflection Output Transformer . . RCA Type No. 204T2

® Ratio of dynode voltages is shown under Typical Operation.
* Adjustable within ± 3 volts of indicated value, with blanking voltage 

off.
®® Taps at 0, 30; 60, and 90 volts are recommended. Set at voltage giving 

most uniform resolution and most uniform background shading over entire 
picture area.

NN Adjust to give the most uniformly shaded picture near maximum signal.

OCTOBER 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 2
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DETAIL OF BOTTOM VIEW OF 
KEYED JUMBO ANNULAR BASE

TTV V

KEYED *— JUMBO 
ANNULAR 

7-PIN BASE

2

15

SMALL-SHELL 
DIHEPTAL 

14-PIN BASE

ii|n|nf
92CM-8878

6 PINS 
.040^.002*

SEE NOTE 2 ^2 M,N*
HOTE I: MEASURED AT 01 STANCE OF 1/32* 

BELOW BOTTOM OF ANNULAR BASE.
NOTE 2: dotted area is flat or ex­

tends TOWARD DIHEPTAL-BASE ENO OF 
TUBE BY 0.060’ MAX.

KEYED ANNULAR BASE GAUGE
ANGULAR VARIATIONS BETWEEN PINS AS 
WELL AS ECCENTRICITY OF NECK CYLINDER 
WITH RESPECT TO PHOTOCATHODE CYLINDER 
ARE HELD TO TOLERANCES SUCH THAT PINS 
AND NECK CYLINDER WILL FIT FLAT-PLATE 
GAUGE WITH:
a. SIX HOLES HAVING DIAMETER OF

DIA.

0.065’ ± 0.001’ AND ONE HOL 
HAVING DIAMETER OF 0.150* ± 
0.001*. ALL HOLES HAVE DEPTH OF 
0.265* ± 0.001*. THE SIX 0.065* 
HOLES ARE ENLARGED BY <5° TAPER 
TO DEPTH OF 0.047*. ALL HOLES 
ARE SPACED AT ANGLES OF 51°26’ 
±5’ ON CIRCLE DIAMETER OF 2. 500* 
±0.001*.
SIXSTOPS HAVING HE I GHT OF 0.187 * 
±0.001*, CENTERED BETWEEN PIN 
HOLES, TO BEAR AGAINST FLAT AREAS 
OF BASE.
RIM EXTENDING OUT A MINIMUM OF 
1/8* FROM 2-13/16” DIAMETER ANO 
HAVI NG HEIGHT OFO. 126* ± 0.001*.
NECK-CYLINDER CLEARANCE HOLE 
HAVING DIAMETER OF 2.200* ± 
0.001*.

OCTOBER 15, 1947 TUBE DEPARTMENT CE-6878
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MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General:

Heater, for Unipotential Cathode:
Voltage........................................ 6.3 ± 10% .... ac or de volts
Current........................................ 0.6 .................................................. amp

Direct Interelectrode Capacitance:
Anode to All Other Electrodes 20........................................

Photocathode Spectral Response ............................................. See Curve
Image Size (3x4 aspect ratio)......................................... 1.6" Diagonal
Focusing Method.................................................................................... Magnetic
Deflection Method............................................................................... Magnetic
Overall Length ...................................................................... 15-1/4" ± 1/4"
Greatest Diameter of Bulb....................................................... 3" ± 1/16"
Minimum Def 1 ect i ng-Co i 1 Inside Diameter.............................. 2-1/8"
Def1ecting-Coi1 Length ........................................................................... 5"
Focusing-Coil Length ................................................................................ 10"
Alignment-Coil Length............................................................. • . 15/16"
Photocathode Distance Inside End of Focusing Coil. . . 1/2"
Operating Position............................... Any except with di heptal base

up and tube axis at angle of 
less than 20° from the vertical

End Base.............................................................Small-Shell Di heptal 14-Pin

Pin 1-Heater
Pin 2 - Grid No.4
Pin 3 - Gri d No.3
Pin 4-Internal Connec­

tion—Do Not Use
Pin 5- Dynode No.2
Pin 6 - Dynode No.4
Pin 7- Anode
Pin 8 - Dynode No. 5
Pin 9 - Dynode No.3
Pin 10 - Dynode No.l, 

Grid No.2
Pin 11-Internal Connec­

tion—Do Not Use
Pin 12-Grid No.l
Pin 13 - Cathode
Pin 14-Heater

BOTTOM VIEW
DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE

WHITE INDEX LINE 
ON FACE

Shoulder Base. Keyed Jumbo Annular 7-Pin

Pin 1-Grid No.6
Pin 2 - Photocathode
Pin 3-Internal Connec­

tion—Do Not Use
Pin 4-Internal Connec­

tion—Do Not Use

Pin 5- Grid No. 5
Pin 6-Target
Pin 7-Internal Connec­

tion—Do Not Use

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 1
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Maximum Ratings, Absolute Values:

PHOTOCATHODE VOLTAGE............................................. -550 max. vol ts
PHOTOCATHODE ILLUMINATION.................................... 50 max. ft-c
OPERATING TEMPERATURE OF ANY PART OF BULB. 65 max. °C
OPERATING TEMPERATURE OF BULB AT

LARGE END OF TUBE (Target Section) ... 35 min. °C
TEMPERATURE DIFFERENCE BETWEEN TARGET

SECTION AND ANY PART OF BULB HOTTER
THAN TARGET SECTION........................................ 5 max. °C

GRID-No.6 VOLTAGE...................................................... -550 max. volts
TARGET VOLTAGE:

Positive value...................................................... 50 max. volts
Negative value ...................................................... 50 max. volts

GRID-No. 5 VOLTAGE................................................  150 max. volts
GRID-No.4 VOLTAGE...................................................... 300 max. volts
GRID-No.3 VOLTAGE.....................................................  400 max. volts
GRID-No.2 & DYNODE-No. 1 VOLTAGE....................... 350 max. volts
GRID-No.l 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. 10 max. volts

ANODE-SUPPLY VOLTAGE®........................................ 1650 max. volts
VOLTAGE PER MULTIPLIER STAGE........................... 350 max. volts

Typical Operation:
Photocathode Voltage (Image Focus) . . . -300 to -500 volts
Grid-No.6 Voltage (Accelerator)—

80% of photocathode voltage............................-240 to -400 volts
Target Voltage®................................................. 0 volts
Grid-No.5 Voltage (Decelerator) •• ... 0 to 100 volts
Grid-No.4 Voltage (Beam Focus).................. 160 to 240 volts
Grid-No.3 Voltage**........................................ 225 to 330 volts
Grid-No.2 & Dynode-No.1 Voltage.................. 300 volts
Grid-No.1 Voltage (For Picture Cutoff) . -45 to -115 volts
Dynode-No.2 Voltage............................................ 600 volts
Dynode-No. 3 Vol tage............................................. 880 volts
Dynode-No.4 Voltage............................................. 1160 volts
Dynode-No.5 Voltage............................................ 1450 volts
Anode Voltage.......................................................... 1500 volts
Anode Current.......................................................... 50 pa
Target Temperature Range............................... 35 to 60 C
Highlight Illumination on Photocathode 

for Maximum Signal Output:
With 2870°K Tungsten Illumination. . . 0.15 ft-c
With White Fluorescent Illumination 

or Daylight. . 0.07 ft-c
Ratio of Peak-to-Peak Highlight Video­

Signal Cur. to RMS Noise Current (Approx.) 35
*, ®, ®®,##: See next page.

FEB. 1, 1949 tube department TENTATIVE DATA 1
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Minimum Peak-to-Peak Blanking Voltage. ... 10 volts
Field Strength at Center of Focusing Coil. . 75 gausses
Focusing-Coil Current (Approx, for coil

coil listed below).............................. 75 ma
Def1ecting-Coi1 Current (Approx, for 

assembly listed below):
Horizontal (Peak to Peak)........................................ 625 ma
Vertical (Peak to Peak)............................................. 290 ma

Alignment-Coil Current (Approx, for coil
listed below)............................................0 to 30 ma

Components:
Deflecting-Coi1 Assembly (Includes

Keyed Jumbo Annular 7—Pin Socket). . . RCA Type No. 201D75
Focusing-Coil Assembly...................................... RCA Type No. 202D75
Alignment-Coil Assembly...................................... RCA Type No. 204D75
Hor. Deflection Output Transformer . . . RCA Type No. 204T1
Ver. Deflection Output Transformer . . . RCA Type No. 204T2

Ratio of dynode voltages is shown under Typical Operation. 
* Adjustable from-3 to + 5 volts with blanking voltage off. 

•• Taps at o, 30, 6ft and 90 volts are recommended, set at voltage giving 
most uniform resolution and signal output over entire picture area.

## Adjust to give the most uniformly shaded p icture near max imum signal.

OPERATING NOTES
After the 6769 has been Inserted In its sockets and the 

voltages applied, allow It to warm up for 1/2 to 1 hour with 
the camera lens Iris closed. Then, proceed with normal oper­
ating adjustments.

When the equipment design or operating conditions are such 
that the maximum temperature rating or maximum temperature 
difference will be exceeded, provision should be made to di­
rect a blast of cooling air from the dlheptal-base end of the 
tube along the entire length of the bulb surface, I.e., through 
the space between the bulb surface and the surrounding de­
flecting coll and Its extension. For this purpose, a small 
blower Is satisfactory, but it should run at low speed to pre­
vent vibration of the 5769 and the associated amplifier equip­
ment. Unless vibration Is prevented, dlstortlon of the p1cture 
may occur. To keep the operating temperature of the large end 
of the tube from falling below 35°C, some form of controlled 
heating should be employed. Ordinarily, adequate heat will be 
supplied by the focusing coll, deflecting colls, and associated 
amplifier tubes so that the temperature can be controlled by 
the amount of cooling air directed along the bulb surface.

Resolution of better than 400 lines at the center of the 
picture can be produced by the 5769 when the highlight Illumi­
nation Is above the knee of the typical signal-output curve 
for this type. To utilize such resolution capability In the 
horizontal direction with the standard scanning rate of 525 
lines, It is necessary to use a video amplifier havingaband- 
wldth of at least 5.5 megacycles. The maximum resolution ob­
tainable Is limited by the mesh-screen oortlon of the target.

OUTLINE DIMENSIONS for the 5769 are the same 
as those shown for Type 5655

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 2
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY
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FOR OUTDOOR AND STUDIO PICKUP

MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA
General:
Heater, for Un¡potential Cathode:

Voltage..............................................6.3 ± 10% ... ac or de volts
Current..............................................0.6 ........................................ amp

Direct Interelectrode Capacitance (Approx.): 
Anode to all other electrodes.............................. 12 ppf

Photocathode, Semitransparent:
Response . . . See accompanying Spectral Sensitivity curve
Rectangular image (4x3 aspect ratio):

Orientation of ... Proper orientation is obtained when 
the vertical scan is essentially 
parallel to the plane passing 
through the center of faceplate 
and pin No.7 of the shoulder base. 

Focusing Method .................................................................................... Magnetic
Deflection Method ................................................................................ Magnetic
Overall Length ...................................................................... 15-3/16" ±1-4"
Greatest Diameter of Bulb ............................................................ 3" ±1/16"
Minimum Def 1 ecting-Coi1 Inside Diameter.................................... 2-3/8"
Def lect ing-Coi 1 Length..........................................................................  . 5"
Focusing-Coil Length ..................................................................................... 10"
Alignment-Coil Length ................................................................. . . 15/16"
Photocathode Distance Inside End of Focusing Coil . . . 1/2" 
Operating Position: Any except with diheptal base up and tube 

ax i s at ang I e of I ess than 20° from ve rt i ca I
Weight (Approx.)............................................................................................. 1.4 lbs
End Base . . . .Small-She11

Pin 1-Heater
Pin 2-Grid No.4
Pin 3 —Grid No.3
Pin 4-Internal Connec­

tion—Do Not Use
Pin 5 - Dynode No.2
Pin 6 - Dynode No.4
Pin 7-Anode
Pin 8 - Dynode No.5
Pin 9 -Dynode No.3
Pin 10-Dynode No.l, 

Grid No.2
Pin 11-Internal Connec­

tion—Do Not Use
Pin 12 -Grid No. 1
Pin 13-Cathode
Pin 14-Heater

ON FACE

(Continued on next page)

-♦-Indicates a change.

Di heptal 14-Pin (JETEC No. 
BOTTOM VIEW

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE

WHITE INDEX LINE

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Shoulder Base ................................................. Keyed Jumbo Annular 7-Pin

Pin 1-Grid No.6 Pin 5-Grid No.5
Pin 2 - Photocathode
Pin 3-Internal Connec- Pin 6-Target

tion—Do Not Use
Pin 4-Internal Connec- Pin 7- Internal Connec­

tion—Do Not Use tion—Do Not Use

Maximum Ratings, Absolute Values:
PHOTOCATHODE:

Voltage.....................................................................................-550 max. volts
Illumination................................................................ 50 max. ft-c

OPERATING TEMPERATURE:
Of any part of bulb................................................. 50 max. °C
Of bulb at large end of tube 

(target section) .... 35 min. °C
TEMPERATURE DIFFERENCE:

Between target section and any part
of bulb hotter than target section . . 5 max. °C

GRI D-No.6 VOLTAGE................................................................. -550 max. volts
TARGET VOLTAGE:

Positive value........................................................... 10 max. volts
Negative value........................................................... 10 max. volts

GRIDIO.5 VOLTAGE......................................................... 150 max. volts
GRID-No.4 VOLTAGE......................................................... 300 max. volts
GRID-No.3 VOLTAGE......................................................... 400 max. volts
GRID-No.2 & DYNODE-No.1 VOLTAGE ....................... 350 max. volts
GRID-No.1 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 . 10 max. volts

ANODE-SUPPLY VOLTAGE* ................................................. 1350 max. volts
VOLTAGE PER MULTIPLIER STAGE............................. 350 max. volts

Typical Operation and Characteristics:
Photocathode Voltage (Image Focus). . . -300 to -500 volts 
Grid-No.6 Voltage (Accelerator) —

75% of photocathode voltage..........................-225 to -375 volts
Target Voltage0...................................................... 0 to 3 volts
Grid-No.5 Voltage (Decelerator) .... 0 to 125 volts
Grid-No.4 Voltage (Beam Focus).................... 160 to 220 volts
Grid-No.3 Voltage^.................................................. 225 to 330 volts
Grid-No.2 & Dynode-No.1 Voltage .... 300 volts
Grid-No.1 Voltage for Picture Cutoff . -45 to -115 volts

* Ratio of dynode voltages is shown under Typical Operation.
0 Adjustable from -3 to +5 volts with blanking voltage off.
* Adjust to give the most uniformly shaded picture near maximum signal.

-►Indicates a change.

JAN. 3, 1955 TUBE DIVISION DATA 1
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Dynode-No.2 Voltage ........................................................ 600 volts
Dynode-No.3 Voltage ........................................................ 800 volts
Dynode-No.4 Voltage ....................................................... 1000 volts
Dynode-No.5 Voltage ....................................................... 1200 volts
Anode Voltage...................................................................... 1250 volts
Anode Current (DC)............................................................. 30 pamp
Signal-Output Current (Peak to peak). . . 2 to 15 ¿¿amp
Target Temperature Range........................................ 35 to 45 °C
Ratio of Peak-to-Peak Highlight Video­

Signal Current to RMS Noise Current 
(Approx.)..................................................................... 35

Minimum Peak-to-Peak Blanking Voltage . . 5 volts
Field Strength at Center of Focusing Coil* 75 gausses
Field Strength of Alignment Coil (Approx.) 0 to 3 gausses

* Direction of current should be such that a north-seeking pole is 
attracted to the image end of the focusing coil, with the indicator lo­
cated outside of and at the image end of the focusing coil.

OPERATING CONSIDERATIONS
When the equipment design or operating conditions are such 
that the maximum temperature rating or maximum temperature 
difference as given under Maximum Ratings will be exceeded, 
provision should be made to direct a blast of cooling air 
from the dihe pt a I-base end of the tube along the entire 
lengthofthe bulb surface, i.e., through the space between 
the bulb surface and the surrounding def Iecting-coi I 
assembly and its extension. Any attempt to effect cooling 
of the tube by circulating even a large amount of air 
around the focusing coil will do little good, but a small 
amount of air directly in contact with the bulb surface 
will effectively drop the bulb temperature. For this 
purpose, a small blower is satisfactory, but it should be 
run at low speed to prevent vibration of the 5820 and the 
associated amplifier equipment. Unless vibration is pre­
vented, distortion of the picture may occur.

To keep the operating temperature of the large end of the 
tube from falling below 35°C, some form of controlled 
heating should be employed. Ordinarily, adequate heat 
will be supplied by the focusing coil, deflecting coils, 
and associated amplifier tubes so that the temperature can 
be controlled by the amount of cooling air directed along 
the bulb surface. If, in special cases, a target heater 
is required, it should fit between the focusing coil and 
the bulb near the shoulder of the tube, and be non- 
inductively wound.

Resolution in excess of 500 lines at the center of the 
picture can be produced by the 5820. The Amplitude Re­
sponse Characteristic shows the relative center amplitude 
response versus television line number for the 5820 when 
it is operated with the highlights at the knee of the light

WK DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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transfer characteristic and at one lens stop above the 
knee and at a temperature of 35°C. To utilize such reso­
lution capability in the horizontal direction with the 
standard scanning rate of 525 lines, it 4s necessary to 
use a video amplifier having a bandwidth of at least 6 
megacycles. The maximum resolution obtainable is limited 
by the mesh-screen portion of the target.

For very high illumination or for individual tubes with 
exceptionally high photocathode sensitivity, it may not be 
possible to stop the lens down far enough to reduce the 
highlight illumination on the photocathode to a value near 
the knee of the transfer characteristic. When such a con­
dition is encountered, the use of a Wratten neutral fil­
ter seIected to give the required reduction in illumination 
is recommended. Ordinarily, two filters—one having 10% 
transmission and the other 20%—wi I I give sufficient choice.

LIGHT TRANSFER CHARACTERISTIC

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOT-CANDLES 
92CM-7296TI

JAN. 3, 1955 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I3S"*O«S"
135 -.025

±^8

L-425" 
±.025'

.040" 
±.002" DIA.

6-PINS

*— JUMBO 
ANNULAR 

7-PIN BASE

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE

15V
NOTE I: DOTTED AREA IS FLAT OR 

± kf EXTENDS TOWARD DI HEPTAL-BASE 
END OF TUBE BY 0.060" MAX.

_ H i // 2

SMALL-SHELL 
DIHEPTAL 

14-PIN BASE 
/JECTEC N2 

z BI4-45

ANNULAR BASE GAUGE
ANGULAR VARIATIONS BETWEEN 
PINS AS WELL AS ECCENTRICITY 
OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 
HELD TO TOLERANCES SUCH THAT 
PINS AND NECK CYLINDER WILL 
FIT FLAT-PLATE GAUGE WITH: 
a. SIX HOLES HAVING DIAMETER

OF 0.065" ± 0.001" AND ONE 
HOLE HAVING DIAMETER OF 
0. 150" ± 0.001". ALL HOLES

2.5OO"±.OI5"------ H

ENLARGED BOTTOM VIEW

HAVE DEPTH OF 0.265" ± 0.001". 
THE SIX 0.065" HOLES ARE 
ENLARGED BY 45° TAPER TO 
DEPTH OF 0.047". ALL HOLES 
ARE SPACED AT ANGLES OF 
5I°26’ +5’ ON CIRCLE DIAME­
TER OF 2.500" ± 0.015".
SIX STOPS HAVING HEIGHT OF 
0. 187" ± 0.001 ", CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREAS OF BASE. 
RIM EXTENDING OUT A MINIMUM 
OF I /8" FROM 2-13/ 16" DIAME­
TER AND HAVING HEIGHT OF 
0.126" ± 0.001". 
NECK-CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 
2.200" ± 0.001".

92CM-8293RI

JAN. 3, 1955 TUBE DIVISION CE-8293R1
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MAGNETIC DEFLECTION

DATA
General :
Heater, for Uni potential Cathode:

Voltage 
Current

6.3 ±10% . .
0.6 . .

ac or de

Direct Interelectrode Capacitance:
Signal Electrode to All 

Other Electrodes . . .
Spectral Response ............................................. .
Photoconductive Layer:

Maximum Useful Diagonal of Rectangular
Image (4x3 Aspect Ratio) . . . . ,

volts 
amp

4.5
See Curve

0.62
Orientation of Quality Rectangle—Proper orientation 

tained when the horizontal scan is essentially parallel 
plane passing through the tube axis and short index pin.

inch

to the

Focusing Method .............................................
Deflect ion Method.........................................
Overall Length .............................................
Greatest Diameter (Excluding Side Tip) 
Maximum Radius (Including Side Tip) . 
Bulb........................................................................  
Operating Position ....................................
Base, Small-Button Ditetrar 

BOTTOM VIEW

....................... Magnetic 

....................... Magnetic 

.... 6-1/4"±1/4" 

. . . 1.125" ±0.010" 

........................... 0.805"

................................ T-8 

................................ Any
8-Pin (JETEC N0.E8-U)

Pi n 
Pin 
Pin

Pi n

Pi n 
Pin

1 - Heater 
2-Grid No.l
3 - Int. Conn.— 

Do Not Use
4 - Int. Conn.— 

Do Not Use
5-Grid No.2
6-Grid No.3, 

Grid No.4

Short

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE

SHORT 
PIN

Pin 7-Cathode 
Pi n 8 - Heater 
Flange (SJ)-

Maximum Ratings, Absolute Values:

SIGNAL-ELECTRODE VOLTAGE..................
GRID-No.4 & GRID-No.3 VOLTAGE . .
GRID-No.2 VOLTAGE ................................
GRID-No.l VOLTAGE:

Negative bias value .......................
Positive bias value .......................

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with 

respect to cathode .
Heater positive with 

respect to cathode . 
FACEPLATE TEMPERATURE .......................

Signal 
Electrode 

Index Pin­
Int. Conn.—

Make No
Conn

125 max. vol ts
350 max. vol ts
350 max. vol ts

125 max. vol ts
0 max. vol ts

125 max. vol ts

10 max. vol ts
60 max. oc

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Typical Operation and Characteristics:
For scanned area of 1/2" x 3/8"

Signal-Electrode Voltage for 
Dark Current of 0.02 /¿amp.............. 10 to 125 volts

Grid-No.4 (Decelerator) A Grid-
No.3 (Beam Focus) Voltage.................. 200 to 300 volts

Grid-No.2 (Accelerator) Voltage . . . 300 volts
Grid-No.l Voltage 

(For picture cutoff) . . . -45 to -100 volts
Signal-Output Current:*

Normal Operating Range........................... 0.1 to 0.2 ^amp
Minimum, with 0.6 foot-candle of

uniform 2870°K tungsten il­
lumination on tube face.................. 0.02 /¿amp

Uniform 2870°K Tungsten Illumi­
nation on Tube Face to Produce
Signal-Output Current of 
0.1 to 0.2 /iamp........................................ 3 to 10 ft-c

Ratio (Approx.) of Tube-Face Illumi­
nation Required to Produce Signal­
Output Current of 0.2 /¿amp to That
Required to Produce 0.02 /¿amp ... 30

Minimum Peak-to Peak
Blanking Voltage:

When applied to grid No.l................. 30 volts
When applied to cathode..................... 10 volts

Field Strength at Center of 
Focusing Device .... .................. 40 gausses

Field Strength of Adjustable 
Alignment Coil......................................... 0 to 4 gausses

* Defined as the component of the signal-electrode current after the dark­
current component has been subtracted.

OPERATING CONSIDERATIONS
The base pins of the 6190 fit the ditetrar 8-p i nconnector 
such as Cinch NO.54AI8088, or equivalent.

Resolution of better than 350 Iines at the center of the 
picture can be produced by the 6198. To utilize the reso­
lution capability of the 6198 in the horizontal direction 

with the standard scanning rate of 525 lines, it is neces­
sary to use a video amplifier having a bandwidth of at 

least 6 megacycles per second. The maximum resolution ob­
tainable is limited by the size of the scanning-beam spot.

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

TENTATIVE DATASEPT. 1, 1952
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6198 
VIDICON

SMALL-BUTTON DITETR AR 
8-PIN BASE

JETEC N«E8-II

*------- l.050*MAX.—*

B2CS -7765

Base-pin positions are held to tolerances such that pins will fit 
a flat-plate gauge having thickness of 1/4” and 9 holes 0.0700” 
1 0.0005” so located on a 0.6000” i 0.0005" diameter circle that 
the distance along the chord between any two adjacent hole centers 
is 0.2052” * 0.0005”. Gauge Is provided with center hole having 
diameter of 0.300” ± 0.001" and same center as the pin circle.

CE-7765SEPT. 1, 1952 TUK DEPARTMENT
RADIO CORPORATION Of AMERICA, HARRISON, NEW JBKPt
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6198

SPECTRAL SENSITIVITY CHARACTERISTIC



TYPICAL CHARACTERISTICS

0 10 20 30 40 50 60 70
SIGNAL-ELECTRODE VOLTS

C
U

R
R

EN
T-

M
IC

R
O

AM
PE

R
ES

: ::
 : 

z:
 : 

: :
 : 

: :
 ::z

::z
: :

 : 
: :

 : 
:: 

:: 
° 

° 
n 

L
op

pp
po

oo
 zzz

zz
zz

zz
zz

z:
zz

zz
zz

zz
zz

zz
zz

: >
 

3 
jj

 
St

’
:::

:::
:::

:::
: z

zz
zz

 zz
zz

z z
zz

z:
 z

 
< 

< 
< 

tz
iT

rn
 1

11
11

11
 h

 n
i 1

11
11

11
11

11
11

11
11

1 rm
 1

11
11

11
11

11
11

11
11

11
 f 1

11
11

11
 rn

 i i
i r

n 
11

1 h
 i l

i r
i ii

 í i
n 

r : 
z :

 z 
z :

 : 
: :

 : 
z :

 
: z

 : 
: :

 : z
 : 

: z
 : 

: z
 z 

: z
 

m
 

m
 

m
 

£ 
z

:z
zz

zz
zz

z±
^^

±:
zz

zz
zz

z±
zz

zz
zz

zz
zz

 zz
zz

z z
zz

iz
zz

zz
zz

zz
zz

zz
zz

 zz
zz

z z
zz

zz
zz

zz
z z

zz
zz

 zz
zz

zz
zz

zz
 zz

zz
z z

zz
z:

 z
zz

zz
 zz

zz
z z

zz
z:

 go
 

w
 

> 
|:

zz
"z

zz
z|

^f
fi±

zz
z:

zz
zz

| Z
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZT

 Z
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
ZZ

ZZ
Z >

 n 
r $

 È
TH 8FT-C OF 2870°K TUNGSTEN ffr iFfr

_UMI NAT ION INCIDENT ON TUBE FACE 
TH NO ILLUMINATION INCIDENT ON TT
JBE FACE ttllíjll
JRVE A MINUS CURVE B „ tt H 1 ( '
*EA OF PHOTOCONDUCTIVE LAYER: X % #11 [111

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

92CM-78I8JUNE 17, 1952



©
6198

VIDICON

TIME AFTER ILLUMINATION IS REMOVED- 
MILLISECONDS 

92CM-78I9TV
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6326 
VIDICON

FOR PICKUP FROM MOTION-PICTURE FILM
600-LINE RESOLUTION

DATA
General:
Heater, for Uni potential Cathode:

Vol tage 
Current

6.3 ± 10%
0.6

Direct Interelectrode Capacitance:4 
Signal Electrode to

All Other Electrodes . . .
Spectral Response .................................................. <
Photoconductive Layer:

Maximum Useful Diagonal of Rectangular
Image (4x3 Aspect Ratio)....................

ac or de volts 
.... •amp

4.5
See Curves

0.62 inch
Orientation of Quality Rectangle—Proper orientation is obtained 

when the horizontal scan is essentially parallel to the 
plane passing through the tube axis and short index pin.

Focusing Method ..................................................
Deflection Method .............................................
Overal1 Length ..................................................
Greatest Diameter (Excluding side tip)
Maximum Radius (Including side tip) .
Bulb............................. ,
Operating Position
Weight (Approx.) .

. . Magnetic 

. . Magnetic 
6-1/4"± 1/4" 

1.125"± 0.010"
. . . 0.805" 
.................... T-8

Base

Approx, horizontal, or faceplate up
............................................. ..... 2 oz

Small-Button Ditetrar 
BOTTOM VIEW

8-Pin.(JETEC N0.E8-II)

Pi n 
Pi n 
Pi n 
Pi n

1: Heater

Pi n 
Pin

2: Grid
3: Grid
4: Int.

Do
5: Grid
6: Grid

Grid

No.l 
N0.3 
Conn.— 
Not Use 
No.2 
No.4, 
No.5

(NRECTION OF LIGHT: 
INTO FACE END OF TUBE

SHORT 
PIN

Pin 7: Cathode 
Pin 8: Heater 
Fl ange (SJ):

Signal .
Electrode

Short Index Pin:
* Int. Conn.— 

Make No
Connection

Maximum Ratings, Absolute Values: 
SIGNAL-ELECTRODE VOLTAGE . . . .
GRID-No.5 
GRID-No.3 
GRID-No.2 
GRID-No.1

& GRID-No.4 VOLTAGE
VOLTAGE .........................
VOLTAGE .........................
VOLTAGE:

125 max. vol ts
350 max. vol ts
350 max. vol ts
350 max. vol ts

125 max. vol ts
0 max. vol ts

125 max. vol ts
10 max. vol ts

Negative bias value .............................................
Positive bias value .............................................

PEAK HEATER-CATHODE VOLTAGE;
Heater negative with respect to cathode 
Heater positive with respect to cathode

4 This capacitance, which effeetively isthe output impedance of the 6326, 
is increased by about 3 when the tube is mounted in the RCA de­
flect i ng-yoke and focusing-coil assembly. The resistive component of 
the output impedance is in the order of 100 megohms.

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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6326 
VIDICON

FACEPLATE:
Illumination ......................................................
Temperature ......................................................

Typical Operation with Static Focusing:

1000
60

max, 
max,

ft-c
°C

Grid No.3 connected to grids 
scanned area of 1/2"

Faceplate Illumination:
Average Highlight*, for 

pickup from film. . .
Constant, for pickup from trans­

parencies or opaques .
Signal-Electrode Voltage: 

For pickup from film ......................... 
For pickup from 1ransparencies 

or opaques .........................
Grid-No.5 (Decelerator) and

Grids-No.4 & No.3 (Beam-Focus

Nd *4 and 
x 3/8"

No. 5;

Grid-No.2 
Grid-No.l 
High1ight

Electrodes*) Voltage . 
(Accelerator) Voltage . . 
Voltage for Picture Cutoff 
Signal-Electrode Current .

Average Signal-Output Current#
Maximum Dark 

For pickup 
For pickup

Current : 
f rom film.................... 
from transparencies 
or opaques ....

Average "Gamma" of Transfer 
Characteristic for signal-output 
current between 0.02 ¿¿amp and 
0.2 ¿¿amp......................................................

Visual Equivalent Signal-to-Noise 
Rati0 (Approx.)0 . . .

Minimum Peak-to-Peak Bl ank i ng Vol tage: 
When applied to grid No.l .... 
When applied to cathode ...............

Field Strength of Adjustable 
Al i gnment Coil....

* Averaged over the time of one TV frame.

0.004

100 to

10

300 ft-c

ft-c

10 to 30 vol ts

30 to 60 vol ts

200 to 
300

3OO vol ts 
vol ts

-45 to -100 vol ts
0.3 to 0.4 /zamp
0.1 to 0.2 /zamp

/¿amp

0.02

0.65

300:1

40
10

0 to 4

¿¿amp

vol ts 
vol ts

gausses

, _______  ________ _ no.3 voltage 
_____ ______ __ _ j_____ e over indicated range, and RCA-217D1 Focusing 
Coil with 40 milliamperes passing through it.

Beam focus is obtained by 
which should be adjustable : 1 ♦ k n n

combined effect

* Defined as the component of the signal-electrode current after the dark­
current component has been subtracted.

0 For amplifier systemofthe low-noise cascode type havi ng 8-Mc bandwi dth. 
Because the noise in such a systemispredominately of the high-frequency 
type, the visual equivalent signal-to-noise ratio is taken as the ratio 
of highlight video-signal current to rms noise current, multiplied by 
a factor of 3.

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 1
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6326
VIDICON

Typical Operation with Dynamic Focusing:
Grid No.3 used separately as Dynamic Focusing Electrode ; 

scanned area of 1/2" x 3/8"
Values are the same as shown above for Typical Operation with
Static Focusing except as follows:

Grid-No.5 (Decelerator) and
Grid-No.4 (Beam-Focus
Electrode**) Voltage .... 200 to 300 volts

Grid-No.3 (Dynamic-Focus
Electrode**) Voltage: 

DC value ...................................................................... 200 to 300 volts
Peak-to-peak value (Approx.)......................... 60 volts

** Static beam focus is obtained by combined effect of grid-No.4 voltage 
which should be ad justable over indicated range, and RCA-217D1 Focusing 
Coil with 40 milliamperes passing through it. Dynamic beam focus to 
give improved edge focus is supplementary to static beam focus and is 
accomplished by adjusting the de grid-No.^ voltage to the same value 
as that of grid No.4 and by applying to grid No.3 an ac voltage having 
parabolic waveform.

BASE CONNECTOR
The base pins of the 6326 fit the ditetrar 8-contact con­

nector, such as Cinch No.54A18088, or equivalent.

SPECTRAL SENSITIVITY CHARACTERISTIC, 
DIMENSIONAL OUTLINE, 

and 
BASE DIMENSIONS

are the same as shown for Type 6198

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 2
(ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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6326-A
VIDICON

600-LINE RESOLUTION
For film and live pickup 

with color or black-and-white TV cameras
The 6326-A is an improved version of the 6326 and is unilater­
ally interchangeable with it.

DATA
General :

Heater, for Unipotential Cathode:
Voltage...........  6.3 ± 10% . . . .ac or de volts
Current . ..........  0.6 ............... amp

Direct Interelectrode Capacitance:*
Signal electrode to 

all other electrodes............... 4.5 ppf
Spectral Response ........................... See Curves
Photoconductive Layer:
Maximum useful diagonal of rectangular 

image (4x3 aspect ratio). .'................ 0.62"
Orientation of quality rectangle—Proper orientation isob- 

tained when the horizontal scan is essentially parallel 
to the straight sides of the masked portions of the face­
plate. The straight sides are parallel to the plane 
passing through the tube axis and short index pin. The 
masking is for orientation only and does not define the 
proper scanned area of the photoconductive layer.

Focusing Method.............................. Magnetic
Deflection Method............................ Magnetic
Overall Length.................... .  . . 6-1/4" ± 1/4"
Greatest Diameter .....................  1.125" ± 0.010"
Weight (Approx.)................................. 2 oz
Operating Position. . . . Approx, horizontal, or faceplate up 
Bulb............................................ T-8
Base Connector........... Cinch No.54A18088, or equivalent
Base.......... Sena! 1 -Button Ditetrar 8-Pin (JEFEC N0.E8-H)

Basing Designation for BOTTOM VIEW.................. 8HL
FLANGE

Pin 1-Heater (?) 1*1 (s) Pin 7-Cathode
Pin 2-Grid No.l VVP Pin $ -Heater
Pin 3-Grid No.3 /\ Fl ange - Signal
Pin 4-Internal Electrode

Connection- '¿V Short Index Pin-
Do Not Use Internal

Pin 5-Grid No.2 short Connection­
Pin 6-Grid No.4, P|N Make No

Grid No.5 direction of light: Connection
INTO FACE END OF TUBE

Maximum Ratings, Absolute Values:
SIGNAL-ELECTRODE VOLTAGE............... 100 max. volts
GRID-No.5 & GRIO-No.4 VOLTAGE.......... 350 max. volts

This capacitance, which effectively is the output impedance of the 
6J26—A, is increased by about 3 when the tube is mounted in the 
def 1ecting-yoke and focusing-coil assembly. The resistive component 
of the output impedance is in the order of 100 megohms.

10-56 TENTATIVE DATA 1
TUBE DIVISION

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY



6326-A
VIDICON

GRI D-No.3 VOLTAGE............................................................ 350 max. volts
GR1D-N0.2 VOLTAGE............................................................ 350 max. volts
GRID-No.1 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 posit ive with 

respect to cathode............................................. 10 max. volts
FACEPLATE: 

Illumination................................................................ 1000 max. ft-c
Temperature...................................................................... 60 max. °C

Typical Operation with Static Focusing:
Grid No.3 connected to grids No.4 and No.5; 

scanned area of 1/2" x 3/8"
Faceplate Illumination:

Average highlight*, for 
pickup from film............................................. 50 to 300 ft-c

Constant high!ight, 
for pickup from limited­
motion live scenes........................................ 20 ft-c

Signal-Electrode Voltage: 
For pickup from film........................................ 20 to 40 volts
For pickup from limited-motion

live scenes............................................................ 40 to 70 volts
Grid-No.5 (Decelerator) and

Grids-No.4 & No.3 (Beam-Focus
Electrodes*) Voltage........................................ 200 to300 volts

Grid-No.2 (Accelerator) Voltage .................... 300 volts
Grid-No.1 Voltage for

Picture Cutoff*....................................................... -45 to -100 volts
Highlight Signal-Electrode Current. . . . 0.3to0.4 ¿zamp
Average Signal-Output Current#......................... 0.1to0.2 pamp
Peak Signal-Output Current................................... 0.3 to 0.4 /¿amp
Maximum Dark Current:

For pickup from film............................................. 0.004 pamp
For pickup from limited-motion

I ive scenes.................... ....................................... 0.02 pamp
Average "Gamma" of Transfer

Characteristic for signal-output
current between 0.02 pamp and 
0.2 /zamp................................................................................... 0.65

Visual Equivalent Signal-to-Noise
Ratio (Approx.)0............................................................... 300:1

Minimum Peak-to-Peak Blanking Voltage:
When applied to grid No.l........................................... 40 volts
When applied to cathode.............................................. 10 volts

Field Strength of Adjustable 
Alignment Coil....................................................... 0 to 4 gausses

A * • H*, , , , ’ See next page.

TENTATIVE DATA 110-56
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VIDICON

Typical Operation with Dynamic Focusing:
Grid. No. 3 used separately as Dynamic Focusing Electrode; 

scanned area of its" x 3I8"
Values are the same as those shown for Typical Operation with
Static Focusing except as follows:
Grid-No.5 (Decel erator) and Grid-No.4

(Beanv-Focus Electrode**) Voltage .... 200 to300 volts
Grid-No.3 (Dynamic-Focus

Electrode**) Voltage: 
DC val ue........................................................................... 140 to 240 volts
Peak-to-peak value (Approx.) .......................... 60 volts

* Averaged over the time of one TV frame.
* Beam focus is obtained by combined effect of grids-No.u A No.3 voltage 

which should be adjustable over indicated range, and a focusing coil 
having an average field strength of 40 gausses.

* With no blanking voltage on grid No.l.

Defined as the component of the s i gnal-e1ectrode current after the 
dark-current component has been subtracted.

0 Fo* amplifier system of the low-noise cascode type having 8-Mc band­
width. Because the noise in such a system is predominately of the 
high-frequency type, the visual equivalent signal-to-noise ratio is 
taken as the ratio of highlight video-signal current to rms noise 
current, multiplied by a factor of 3*

* * Static beam focus is obtained by combined effect of grid-No.u voltage 
which should be adjustable over indicated range, ana a focusing coil 
having an average field strength of 40 gausses. Dynamic beam focus 
to give improved edge focus is supplementary to static beam focus 
and is accomplished by adjusting the de grid-No.3 voltage to a value’ 
about 60 volts lower than that of grid No.u and by applying to grid 
No.3 an ac voltage having parabolic waveform.

TYPICAL LIGHT TRANSFER CHARACTERISTICS

287O°K TUNGSTEN ILLUMINATION ON TUBE FACE—FOOT-CANDLES 
92CM-9086

10-56 TENTATIVE DATA 2
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SPECTRAL SENSITIVITY CHARACTERISTICS

WAVELENGTH-ANGSTROMS
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6474/1854
IMAGE ORTHICON

FOR SIMULTANEOUS COLOR PICKUP
MAGNETIC FOCUS MAGNETIC DEFLECTION

DATA 
General :
Heater, for Uni potential Cathode: 

Voltage..........................................6.3 ±10% ... ac or de volts
Current.............................................. 0.6 .............................. ampere

Direct Interelectrode Capacitance: 
Anode to all other electrodes............................... 20 ppf

Photocathode, Semitransparent:
Response . . . See accompanying Spectral Sensitivity curve
Rectangular image (4x3 aspect ratio): 

Useful size of...................................................1.6" max. Diagonal
Orientation of . . . Proper orientation is obtained when 

the vertical scan is essentially
parallel to the plane passing 
through center of faceplate and
pin No.7 of the shoulder base. 

Focusing Method ..................................................................................... Magnetic
Deflection Method ................................................................................ Magnetic
Overall Length ...................................................................... 15-3/16"± 1/4"
Greatest Diameter of Bulb ............................................................ 3"± 1/16"
Minimum Def 1ecting-Coi1 Inside Diameter...................................2-3/8"
Deflecting-Coi1 Length......................... '...........................................................5"
Focusing-Coil Length ..................................................................................... 10"
Alignment-Coil Length ........................................................................... 15/16"
Photocathode Distance Inside End of Focusing Coil . . . 1/2" 
Operating Position: Any except with diheptal base up and tube 

ax is at angle of less than 20° from vertical
Weight (Approx.) ................................................................................1 lb 6 oz
End Base..............................................Small-Shell Di heptal 14-Pin Base

(JETEC No.B14-45)

Pin 1-Heater
Pin 2-Grid No.4
Pin 3 - Grid No.3
Pin 4- Internal Connec- 

t ion—Do Not Use
Pin 5 - Dynode No.2
Pin 6 - Dynode No.4
Pin 7 - Anode
Pin 8 - Dynode No.5
Pin 9-Dynode No.3
Pin 10-Dynode No.l, 

Grid No.2
Pin 11- Internal Connec­

tion—Do Not Use
Pin 12-Grid No.l
Pin 13-Cathode
Pin 14 - Heater

BOTTOM VIEW

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE

(Cont i nued on next
WHITE INDEX LINE

. ON FACE page)

JUNE 14, 1954 TUBE DIVISION TENTATIVE DATA 1
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IMAGE ORTHICON

Shoulder Base ............................................. Keyed Jumbo Annular 7—P4n

Pin 1-Grid No.6 Pin 5-Grid No.5
Pin 2 - Photocathode

. Pin 3~ Internal Connec- Pin 6-Target
tion—Do Not Use

Pin 4- Internal Connec- Pin 7- Internal Connec­
tion—Do Not Use tion—Do Not Use

Maximum Ratings, Absolute Values:
PHOTOCATHODE:

Voltage........................ -550 max. volts
Illumination................................................................ 50 max. ft-c

OPERATING TEMPERATURE:
Of any part of bulb................................................. 50 max. °C
Of bulb at large end of tube 

(target section) .... 35 min. °C
TEMPERATURE DIFFERENCE:

Between target section and any part
of bulb hotter than target section . . 5 max. °C

GRID-No.6 VOLTAGE.................................................................-550 max. volts
TARGET VOLTAGE:

Positive value........................................................... 10 max. volts
Negative value........................................................... 10 max. volts

GRID-No.5 VOLTAGE........................................................... 150 max. volts
GRID-No.4 VOLTAGE........................................................... 300 max. volts
GRID-No.3 VOLTAGE........................................................... 400 max. volts
GRID-No.2 A DYNODE-No.1 VOLTAGE ......................... 350 max. volts
GRID-No.1 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 . 10 max. volts

ANODE-SUPPLY VOLTAGE* ................................................. 1350 max. volts
VOLTAGE PER MULTIPLIER STAGE.............................. 350 max. volts

Typical Operation and Characteristics:
Photocathode Voltage (Image Focus) . . -300 to -500 volts 
Grid-No.6 Voltage (Accelerator)—

75% of photocathode voltage......................... -225 to -375 volts
Target Voltage0...................................................... 0 to 3 volts
Grid-No.5 Voltage (Decelerator) .... 0 to 125 volts
Grid-No.4 Voltage (Beam Focus) .... 160 to 220 volts
Grid-No.3 Voltage# ............................................ 225 to 330 volts
Grid-No.2 A Dynode-No.1 Voltage .... 300 volts
Grid-No.l Voltage for Picture Cutoff . -45 to -115 volts

* Ratio of dynode voltages is shown under Typical Operation.
0 Adjustable from -3 to +5 volts with blanking voltage off.
* Adjust to give the most uniformly shaded picture near maximum signal.

JUNE 14, 1954 TUBE DIVISION TENTATIVE DATA 1
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IMAGE ORTHICON

Dynode-No.2 Voltage ........................................................ 600 volts
Dynode-No.3 Voltage ........................................................ 800 volts
Dynode-No.4 Voltage ..........................................   1000 volts
Dynode-No.5 Voltage ........................................................ 1200 volts
Anode Voltage...................................................................... 1250 volts
Anode Current (DC)......................................................... 30 pamp
Signal-Output Current (Peak to peak) . . 3 to 20 /¿amp
Target Temperature Range................................... 35 to 45 °C
Ratio of Peak-to-Peak Highlight Video­

Signal Current to RMS Noise Current 
(Approx.)..................................................................... 60

Minimum Peak-to-Peak Blanking Voltage . . 5 volts
Field Strength at Center of Focusi ng Coi 1 * 75 gausses
Field Strength of Alignment Coi 1 (Approx.) 0 to 3 gausses 

* Direction of current should be such that a north-seeking pole is 
attracted to the image end of the focusing coil, with the indicator lo­
cated outside of and at the image end of the focusing coil.

OPERATING CONSIDERATIONS

When the equipment designorope rating conditions are such 
that the maximum temperature rating or maximum temperature 
difference as given under Maximum Ratings will be ex­
ceeded, provision should be made to direct a blast of 
cool ing a i r from the diheptal-base end of the tube along the 
entire length of the bulb surface, i.e., through the space 
between the bulb surface and the surrounding deflecting- 
coi I assembly and its extension. Any attempt to effect 
cooling of the tube by circulating even a large amount of 
air around the focusing coil will do little good, but a 
small amount of air directly in contact with the bulb 
surface will effectively drop the bulb temperature. For 
this purpose, a small blower is satisfactory, but it 
should be run at low speed to prevent vibration of the 
6474 and the associated amplifier equipment. Unless vi- 
brat ion is prevented, distortion of the picture may occur.

To keep the operating temperature of the large end of the 
tube from falling below 35°C, some form of controlled 
heating should be employed. Ordinarily, adequate heat 
will be supplied by the focusing coil, deflecting coils, 
and associated amplifier tubes so that the temperature 
can be controlled by the amount of cooling air directed 
along the bulb surface. If, in special cases, a target 
heater is required, it should fit between the focusing 
coil and the bulb near the shoulder of the tube, and be 
non-inductive ly wound.
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IMAGE ORTHICON

CROSS-HATCHED 
AREA IS FLAT

1 
2%'

1 1

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE

L-425" 
±.025'

.040
±.002* DIA. 

6-PINS

JUMBO 
ANNULAR 

7-PIN BASE

15V

SMALL-SHELL 
DI HEPTAL 

14-PIN BASE 
/JECTEC NS 

X BI4-45

1.315 R.MIN

1.185 R. MAX.

72 MIN.SEE NOTE I

■25 43

NOTE I: DOTTED AREA IS FLAT OR 
EXTENDS TOWARD DI HEPTAL-BASE 
END OF TUBE BY 0.060” MAX.

ANNULAR BASE GAUGE
ANGULAR VARIATIONS BETWEEN 
PINS AS WELL AS ECCENTRICITY 
OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 
HELD TO TOLERANCES SUCH THAT 
PINS AND NECK CYLINDER WILL 
FIT FLAT-PLATE GAUGE WITH:

2.500 ±.015

ENLARGED BOTTOM VIEW

,093"±.003" d 
DIA.38.5±K)

SIX HOLES HAVING DIAMETER 
OF 0.065” ± 0.00 I ” AND ONE 
HOLE HAVING DIAMETER OF 
0. 150”± 0.001”. ALL HOLES 
HAVE DEPTH OF 0.265” ± 0.001”. 
THE SIX 0.065” HOLES ARE 
ENLARGED BY 45° TAPER TO 
DEPTH OF 0.047”. ALL HOLES 
ARE SPACED AT ANGLES OF 
5I°26’ ±5’ ON CIRCLE DIAME­
TER OF 2.500”± 0.015”.
SIX STOPS HAVING HEIGHT OF 
0. 187” ± 0.001 ”, CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREAS OF BASE. 
RIM EXTENDING OUT A MINIMUM 
OF 1/8” FROM 2-13/16” DI AME­
TER AND HAVING HEIGHT OF 
0. 126” ±0.00 1”.
NECK-CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 
2.200”± 0.001”.

92CM-8293

JUNE 14, 1954 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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LIGHT TRANSFER CHARACTERISTICS

RELATIVE HIGHLIGHT ILLUMINATION ON PHOTOCATHODE-PER CENT 
92CS-8273

CE-8283
-8273

JUNE 14, 1954 TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY
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TEMPERATURE EFFECT ON AMPLITUDE RESPONSE

0 IO 20 30 40 50 60 70 80

BULB TEMPERATURE ADJACENT TO TARGET-°C

MAR.15,1954 TUBE DIVISION 92CM-8272
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY
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6571 
COMPUTER STORAGE TUBE

SINGLE-BEAM, PRIMARY-CURRENT-MODULATION TYPE 
REDISTRIBUTION WRITING CAPACITANCE-DISCHARGE READING

DATA
General:
Heater, for Un ¡potential Cathode:

Voltage........................................ 6.3 ......................... ac or de volts
Current........................................ 0.6 .......................................................amp

Direct Interelectrode Capacitances (Approx.):
Grid No.l to all other electrodes.............................6.5 ppf
Grid No.l to deflecting electrode DJ^. . . 0.2 ppf
Grid No.l to deflecting electrode CU2- • • 0.2 ppf
Grid No.l to deflecting electrode DJo. . . 0.2 ppf
Grid No.l to deflecting electrode DJ4. . . 0.2 ppf
Cathode to all other electrodes................................ 5 ppf
DJi to DJa.................................................................................2.8 ppf
DJq to DJ4.................................................................................2.6 ppf
DJ| to all other electrodes.................................. 9 ppf
DJ2 to all other electrodes.................................. 9 ppf
DJo to all other electrodes.................................. 8 ppf
DJ4 to all other electrodes.................................. 7 ppf

Focusing Method.................................................................................Electrostatic
Deflection Method............................................................................Electrostatic

Def 1 ec t i ng-e1ect rode 
arrangement...................................................See Dimensional Outline

Storage Surface.........................................On inner surface of faceplate
Signal-Output Electrode. . . . Meta I p I ate or 50-I ine (minimum ) 

mesh covering external surface
of faceplate and capacitively 
coupled tothestorage surface. 
(This electrode is not supplied 
with the tube ).

Overall Length .......................................................................... 11-1/2" ± 1/4"
Greatest Diameter of Bulb............................................................... 3" 1 1/16"
Weight (Approx. )..................................................................................................9 oz

2

Mounting Position................................. Center of tube face must be at
same elevation as or at higher 
elevation than tube base.

Cap.............................................Recessed Small Cavity (JETEC No.J1-21)
Base .................... Small-Shell Duodecal 10—Pin (JETEC No.B10-75)

BOTTOM VIEW
Pin 1-Heater Pin 9-Deflecting
Pi n 2 - Gr i d No. 1 — • . ~ .
Pi n 3 - Cathode
Pi n 4 - Gr id No. 3 @
Pi n 6 - Def 1ect i ng

Electrode DJ4
Pin 7 - Def 1ect i ng 

Electrode DJo 
Pin 8 - Ultor (Grids 

No.2 & No.4)

* The Signal-Output Electrode is capacitively coupled to the Storage Sur­
face.

MAY 1, 1955 turf divkidn TENTATIVE DATA 1iudc iziviaiwri
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Electrode 

Pin 12-Heater
Cap - Col 1ector 

SS - Storage 
Surface*

DJi



6571
COMPUTER STORAGE TUBE

Maximum Ratings, Design-Center Values
COLLECTOR VOLTAGE:

Difference between collector 
voltage and ultor voltage. . . . 

ULTOR* VOLTAGE .................................................  
GRID-No.3 VOLTAGE............................................
GRID-No.1 VOLTAGE:

Negat ive bias value...................................
Posit ive bias value..................................
Posit ive peak value...................................

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE ....

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with 

respect to cathode
Heater positive with 

respect to cathode

Equipment Design Ranges:
For any ultor voltage 

Col 1ector Voltage. . . . 
Grid-No.3 Voltage. . . . 
Max. Grid-No.l Voltage 

for Beam-Current Cutoff 
Max. Grid-No.3 Current

Range........................................
Deflection Factors:

DJi & DJ2..............................
DU3 A DJ4..............................

Focused-Beam Position. .

150 max. volts
2500 max. vol ts
1000 max. vol ts

200 max. vol ts
0 max. vol ts
2 max. vol ts

500 max. vol ts

125 max. vol ts

125 max. vol ts

(Ec^ between 1000 and 2500 volts
95% to 105% of EC4 
20% to 28% of Ec4

voi ts2.4% of Ec4

-15 to +10

39 to 53 v de/in./kv
35.5 to 48.5 v dc/in./kv

/zamp

of Ec4 
of Ec4

Examples of Use of Design Ranges:
For ultor vo Itage of 

Col 1ector Voltage. . 
Grid-No.3 Voltage. . 
Max. Grid-No.1 Vol t- 

age for Beam- 
Current Cutoff . .

Deflection Factors:

1OOO
950 to 1050
200 to 280

2500
2375 to 2625

500 to 700

-24 -60

voi ts 
voi ts

volts 
vol ts 
vol ts

voi ts

voi ts 
voi ts

DU1 A DJ2 
DJ3 A DJ4.

The "ultor" in a storage tube is theelectrode to which 
highest de voltage for accelerating the electrons in __  ____ r. ...
to its deflection. In the 6571, the ultor function is performed by 
?rid No. 4. Since grid No.4 and grid no.2 are connected together within 
he 6571, theyare collectively referred to simply as "ultor" for con­

venience in presenting data and curves.
The center of the undeflected focused beam will fall within a circle

39 to 53
35.5 to 48.5

97.5 to 133
89 to 122

de/in. 
dc/in.

is appiied the 
the be*am prior

having a 7.5-mm radius concentric with the center of the tube face.

TENTATIVE DATA 1MAY 1, 1955
TUBE DIVISION

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY



Storage Characteristics for Ultor Voltage of 2500 Volts:
Storage-Surface Boundary (In terms of 

deflection voltage): 
In the DJ1-DJ2 direction from posi­

tion of undeflected focused beam . . ±109 volts
In the DJ3-DJ4 direction from posi­

tion of undeflected focused beam . . ±100 volts
Blemish Factor*, for storage surface 

within indicated boundary............... 0.5 max.
Spill (Determined for Double-Dot Pattern):**

Under conditions involving 255 references to "spill" element 
and 1 reference to "test" element

Separation Between Storage Elements, 
in either the DJ1-DJ2 or DJ3 - DJ4 
direction in terms of deflection 

voltage:
At center of storage surface .... 8 max. volts
At midpoint on each side of 

storage-surface boundary ............... 10 max. volts

Maximum Circuit Values:
Grid-No.1—Circuit Resistance ......................... 1.5 max. megohms
Resistance in Any Deflecting-

Electrode Circuit" ........................................ 1.0 max. megohm

Blemish factor is defined as the factor by which the normal positive 
signal is reduced by the blemish.
Spill is indicative of the amount of binary information that can be 
stored by the tube. The storage capability is determined by the sepa­
ration between two storage elements at which the signal from one 
element is changed by no more than a specified amount after repeated 
references to the other element. For the 6571, the separation is 
measured, in terms of deflection voltage, when the amplitude of the 
negative signal of the "test" element has decreased to 501 of its 
maximum negative amplitude. The maximum negative amplitude is deter­
mined by separating the two elements far enough to eliminate the 
effects of secondary electron redistribution from the "spi11■ element.
It is recommended that the def 1ecting-e1ectrode-circuit resistances 
be approximately equal.

OPERATING CONSIDERATIONS

Shielding. In typical computer applications, the 6571 
is mounted in a compartment having effective magnetic and 
electrostatic shielding. It is recommended that the bulb 
be provided with a tight-fitting electrostatic shield ex­
tending from the base to the collector coating. (See 
Dimensional Outline). This external shield supplements 
the shielding action of t he co I Iector in preventing cross­
coupling between the electron gun and the external signal 
e lectrode.

A signaI-output electrode shaped to conform with the 
external contour of the faceplate and placed in contact 
with the entire area of the faceplate is required. The 
signal-output electrode is connected to a low-noise video

MAY 1, 1955 TENTATIVE DATATUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



6571 
COMPUTER STORAGE TUBE

amplifier having sufficient gain to amplify signals from 
a fraction of a millivolt to the desired level.

The amount of information that can be stored by the 6571 
is dependent on the manner in which it is operated, and 
is affected by the stability of the deflecting system, 
freedom from noise in the associated output circuit, the 
number of regene rations compared with the number of ad­
dresses, and the effectiveness of the electrostatic and 
magnet ic shielding.

In genera I, the number of storage elements is proportional 
to the operating ultor voltage. For the greatest number 
of storage elements, the 6571 should be operated at the 
rated maximum ultor voltage and so that the peak grid-No. I 
drive is less than that required for the maximum positive 
amplitude but high enough to provide a satisfactory output 
s i gnaI.

It is recommended that the beam current be limited to the 
minimum va I ue which provides satisfactorysigna I amplitude. 

The storage characteristics in the tabulated data and 
curve are based on the use of a double-dot pattern. In 
this method of storage, the positive signal is produced 
by adjusting the beam current and the distance between 
two dot storage elements so that the optimum positive 
signal is produced when the "test" element is addressed. 
Other methods of storage such as superimposed focused and 
defocused spots or dots and dashes may be used equally 
well with the 657 I.

TENTATIVE DATA 2MAY 1, 1955
TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



COLLECTOR 
RECESSED SMALL 

CAVITY CAP

^SMALL-SHELL 
DUODECAL 10-PIN 

BASE
JETEC NS BIO-75

92CS-85II

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE.

DJ । AND DJ2 ARE NEARER THE STORAGE SURFACE: DJ5 AND DJ4 
ARE NEARER THE BASE. WITH DJ। POSITIVE WITH RESPECTTO 
DJ2, THE BEAM WILL BE DEFLECTED TOWARD PIN 2; LIKEWISE, 
WITH DJ3 POSITIVE WITH RESPECT TO DJ4, THE BEAM WILL BE 
DEFLECTED TOWARD VACANT PIN POSITION II.

THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 
ITEMS MAY VARY FROM THE DEFLECTION PATH PRODUCED BY DJ। 
AND DJ2 BY THE FOLLOWING ANGULAR TOLERANCES (MEASURED 
ABOUT THE TUBE AXIS): PIN 2, 10°; SIDE TERMINAL (ON SAME 
SIDE AS PIN 8), 10°. ANGLE BETWEEN DJ|—DJ2 DEFLECTION 
PATH AND DJ3-DJ4 DEFLECTION PATH IS 90° ±3°.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-8511MAY 1, 1955



92CM-85I0TUBE DIVISION
HANO CORPORATION OP AMHICA, HARRISON. MW JOSEY

JAN. 27, 1955



6866
DISPLAY STORAGE TUBE

DIRECT-VIEW TYPE 
4"-DIAMETER DISPLAY 

NON-EQU I LI BRI UM WRITING GRID-CONTROL READING (VI EWING)

DATA
General :

Viewing Section
Heater, for Uni potential Cathode:

Writing Section

Voltage ( AC or DC).........................
Cu rrent ■......................... ....

6.3
0.6

6.3
0.6

volts 
amp

Minimum Cathode Heating Time 
before other electrode volt­
ages are appl ied......................... 30 sec

Direct Interelectrode 
Capacitances (Approx.):0 
Grid No. 1 to al 1 other 

tube electrodes................. 6 18 PPÌ
Cathode to a! 1 other 

tube electrodes..................... 4.2 6.5 PPi
Deflecting electrode DJt to 

deflecting electrode DJ2. . . 1.8 ppi
Deflecting electrode DJ- to 

deflecting electrode DJU. . . 1.8 ppi
DJitoall other tube electrodes. 7.5 — PPi
DJ2 to al 1 other tube electrodes. 8 - ppi
DJ^toall other tube electrodes. 6 — PPi
DJutoall othertube'electrodes. 7. — ppi

Focusing Method .................................. Electrostatic None
Deflection Method .............................. Electrostatic None
Def 1ecting-E1ectrode Arrangement. See Dimen­ —

Phosphor..................................................
sional Outline

High-Visual-Effi­

Fluorescence ..................................

ciency Type, 
Aluminized

Yellow
Phosphorescence.............................. - Yellow

Minimum Useful Screen Diameter. . ................................... . 4"
Maximum OveralI Length. . 
Seated Length.................   .
Maximum Tube Radius . . . 
Bulb-Flange Diameter. . . 
Greatest Bulb Diameter. . 
Bulb Terminals:

Caps (Tw).........................
Fl ange..................................
Flexible cable.................

Ambient-Temperature Range

14" ± 3/8"
. 3-5/32"

5" ± 1/16"

Recessed Small Cavity (JETEC No.J 1-21) 
........................ See Dimensional Outline 
....................... See Dimensional Outline 
.......................................... -65° to +100 °C

Mounting Position 
Weight (Approx.). 
Socket.....................  
Base.........................

............................................................................................. Any
....................................................................................2 I bs

................... Alden Part NO.435SBA, or equivalent 
anal I-Button Thirtyfivar 51—Pin (JETEC NO.E3I-36)

Without external shield.

10-56 TENTATIVE DATA 1
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BOTTOM

Pin 1 - No Connec­
t i on

Pin 2 - Same as Pin 1
Pin 3-Deflecting 

Electrode DJ4 
of Wri ti ng Gun

Pin 4 - Deflect i ng 
Electrode DJ5 
of Writing Gun

Pin 5 - Same as Pin 1
Pin 6 - Grid No.3 of 

Writing Gun
Pin 7 - Same as Pin 1
Pin 8 - Heater of 

Writing Gun
Pin 9 - Heater of 

Wri t i ng Gun
Pin 10 - Grid No.1 of 

Writing Gun
Pin 11 - Same as Pin 1
Pin 12 - Same as Pin 1
Pin 13 - Deflect i ng 

Electrode DJ^ 
of Wri t i ng Gun

Pin 14 - Deflect ing 
Electrode DJ2 
of Wri t i ng Gun

Pin 15-Grid No.2 of 
Wri t i ng Gun

Pin 16-1 nternal Con­
nect i on-Do 
Not Use

Pi n 17 - Grid No.4 of 
Wri t i ng Gun, 
Grid No.2 of 
Viewing Gun

Pin 18 - Same as Pin 1
Pin 19 - Same as Pin 1
Pin 20-Same as Pin 16
Pin 21 - Same as Pin 1

Pin 22 - Heater of
Viewing Gun 

Pin 25 - Same as Pin 1 
Pin 26 - Same as Pin 1 
Pin 27 - Cathode of

Writing Gun 
Pin 28 - Same as Pin 1 
Pin 29 - Same as Pin 1 
Pin 32 - Grid No.l of

Viewing Gun 
Pin 33 - Cathode of

Viewing Gun 
Pin 34 - Same as Pin 1 
Pin 35 - Heater of

Viewing Gun 
Flexible Cable-Con­

nect ion to
’Screen 

Flange - Backing-
El ectrode 

Recessed Cav i ty Cap -
Nearer Tube

Face—Grid No.4 of
Viewing Gun

Nearer Electron
Guns—Grid No.3 of

Viewing Gun

Maximum Ratings, Absolute Values:
Writing Section Viewing Section**

SCREEN VOLTAGE....................................... - 11000 max. volts
PEAK BACKING-ELECTRODE

VOLTAGE.............................................. - 2D max volts

Pins 23 and 31 are not shown because they are trimmed to the same 
dimension as the short index pin and are not to be used.

**: See next page.

TENTATIVE DATA 110-56
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Writing Section Viewing Section »*

Equivalent Values
GR1D-No.4 VOLTAGE . . . . 2900 max.* 150 max.** 300 max. volts
GRI D-No.3 VOLTAGE .... 1000 max.* — 300 max. volts
GRID-No.2 VOLTAGE .... 2750 max.* — 150 max. volts
CATHODE VOLTAGE ................. — -2900 max.** — volts
GRID-No.1 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

PEAK VOLTAGE BETWEEN
GRID No.4 AND ANY
DEFLECTING ELECTRODE. . 500 max. — volts

PEAK HEATER-CATHODE
VOLTAGE:
Heater negative with

respect to cathode. . 125 max.* 125 max. volts
Heater positive with

respect to cathode. . 125 max.* 125 max. volts

VIEWING SECTION**

Operating Values and Typical Performance Characteristics:

Screen Voltage................. - 5000 10000 10000 volts
X Backing-Electrode

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 Voltaget* . . . . 50 to 75 70 to 105 50 to 75 volts
Grid-No. 1 Voltage*. . . . . 0 to -50 0 to -75 0 to -50 volts
Maximum Screen Current. . • 350 600 350 pamp
Maximum Peak Backing-

Electrode Current . . . . 1.5 2 1.5 ma
Maximum Grid-No.4 Current* ‘ 2 3 2 ma
Maximum Grid-No.3 Current* • 1.5 2 1.5 ma
Maximum Qathode Current*. • 3 4 3 ma
Writing SpeedII................. • 300000 300000 ■<00000 i n./sec
Number of Half-Tone Steps0 • 5 5 5
Viewing Duration .... • 40 20 40 sec
Maximum Erasing-Uniformity

Factor00................. . . . 0.5 0.5 0.5
Stored-Spot Diameter**. . . 0.020 0.020 0.020 in.
Resolution* .......................... . 50 50 50 1ines/in.
Brightness**......................... .• 175 1750 950 fl

** Voltages are shown with respect to cathode of Viewing Gun.
* Adjusted for brightest, most uniform pattern.
T Grid No.2 of the Viewing Gun is connected internally to grid NO.4 Of
. the Writing Gun.
• For conditions with combined adjus tment of grid-■No. 1 vol tage , grid—

No.2 voltage, and grid.-No.3 voltag e to give brightest, most uniform
pattern.

» H o i m * U c ,, 1 ', , , , , : See next. page.
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DISPLAY STORAGE TUBE

WRITING SECTION4

Range Values for Equipment Design
With any grid-No.2 voltage (EC2)

Grid-No.4 Voltage (Ec J.......... .
Grid-No.3 Voltage for4Focus ....

Maximum Grid-No. I Voltage 

for Cutoff of Undeflected 

Focused Spot. . . ..............
Maximum Grid-No.3 Current ..'...

Maximum Cathode Current .............
Deflection Factors:

DJi and DJ2.........................
DJ3 and DJ4.........................

Focused Beam Position ................

between 500 and 2750 volts

95% to 105% of Eq
14% to 28% of Ec

-15 to +10 

See Curve

28
28

to 
to

volts 
volts

volts

//amp

38 v dc/ln./kvof Eicj
38 v dc/in./kv of Ecj

Examples of Use of Design Ranges
With grid-No.2 voltage of 1500 2500 volts

Grid-No.4 Voltage (Ecu) . . . . \425 to 1575 2375 to 2625 volts
Grid-No.3 Voltage for Focus . . 
Maximum Grid-No.1 Voltage

210 to 420 350 to 700 volts

for Cutoff of Undeflected

Focused Spot.................... -69 -115 volts

Deflection Factors

when Ecu = Ec2: 

DJt and DJ2.................... 42 to 57 70 to 95 v dc/ln.

DJ3 and DJU.................... 42 to 57 70 to 95 v de/in.

Equivalent Values for Examples of Writing-Gun Voltages 
Referred to Cathode of Viewing Gun:

Cathode Voltage .............

Grid-No.2 Voltage ..........

Grid-No.3 Voltage for Focus

Grid-No.4 Voltage ..........

-1450 to -1395 

-25 to +180 
-1240 to -975 

50 to 105

-2450 to -2395

-75 to +230 
-2100 to -1695 

50 to 105

volts 
volts 
volts 

volts

VIEWING SECTION and WRITING SECTION

Circuit Values:
Grid-No.1-Circuit Resistance (Either gun) ............. 1.0
Resistance in Any Def Iecting-EIectrode Circuit1 ... 0.1

Backing-Electrode-Ci rcuit Resistance...................... 0.005
Series Current-Limiting Resistance in Screen Circuit. 1.0

max. 
max. 
max. 
min.

megohm 

megohm 
megohm 
megohm

* Voltages are shown with respect to cathode of Writing Gun.
Il Measured under condition's of writing from just zero brightness

ing-beam cutoff) to maximum brightness with grid No.l of writing Gun 
at -10 volts with respect to cathode of writing Gun, and grids No.2 
and No.U ofwriting Gun at +2500 volts with respect to cathode of writ­
ing Gun.

° Observed with an RCA-2F21 Monoscope display.

: See next page.

(v i ew-
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* Expressed in terms of the time required for the brightness of the un­
written background to rise from just zero brightness (viewing-beam 
cutoff) to 10% of the maximum brightness.

Da Defined as (t2 - t1)/t2, where

ti = time measured from start of erasing to instant at which any 
screen area is reduced to zero brightness.

t, = time measured from start of erasing to instant at which en­
z tire screen area is reduced to zero Erightness.

* Measured by shrinking-raster method and with grids No.2 and no.u of 
Writing Gun at +2500 volts with respect to cathode of Writing Gun.

• • Measured with entire storaae grid written to produce maximum bright­
ness and with screen at indicated voltage.
The cathode of the writing Gun is operated at about -2500 volts with 
respect to the cathode of the Viewing Gun which is usually operated 
at ground potential.
The center of the undeflected focused beam will fall within a circle 
having a10-mm radius concentric with the center of the face under the 
following conditions: grids No.2 and No.u of writing Gun at +2500 
volts with fespect to cathode of writing Gun, grid No.3 of writing 
Gun at voltage to give focus, grid No.l of writing Gun at voltage 
which will permit storage of a charge just sufficient to give a barely 
perceptible spot on screen, Viewing section operating under normal 
conditions, and tube shielded against extraneous fields.

* It is recommended that the def 1ecting-electrode-circuit resistances 
be approximately equal.

OPERATING CONSIDERATIONS

Magnetic shielding must be providea to prevent external 
fields from interfering with the required accurate con­
trol of the low-velocity viewing beam. A cylindrical 
shield of properly annealed high-permeability material a­
bout . 1/16-inch thick is usually 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 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 until the writing beam is turned off.

10-56
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WAVELENGTH-ANGSTROMS
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AVERAGE CHARACTERISTICS
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TYPICAL ERASURE CHARACTERISTICS
6866

TOTAL ERASING-PULSE DURATION AFTER CESSATION 
OF WRITING-MILLISECONDS

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY

92CM-9045





©
6866

TYPICAL DRIVE CHARACTERISTIC

PEAK GRID-N2 | DRIVE FROM SPOT CUTOFF—VOLTS
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This section contains data on RCA photo­
tubes having a variety of spectral responses, 
shapes, and sizes. It includes both gas and 
vacuum single-unit types as well as multi­
plier types for diversified applications.

PHO
TO

TUBES

For further Technical Information, write to 
Commercial Engineering, Tube Department, 
Radio Corporation of America, Harrison, N. J. 

7-52



PRICES0
OF PHOTOTUBE TYPES

PHOTOTUBE 
PRICES

Type
Sc beetle Schedule

1P2I.... ......................... - $ 50.00
IP22.... ■ ■■■•■■■■a “ 14.75
IP28.... ■ ■■■■■•■■■a — 15.50
IP29.... aaaaaaaaaa «■ 2.95
IP37.... aaaaaaaaaa — 2.85
IP39.... ■ aaaaaaaaaa " 1.75
IP40.... aaaaaaaaaa — 1.90
1 P4I.... ■ aaaaaaaaaa “ 2.80
IP42.... ......................... “ 5.70
868..... aaaaaaaaaa ~ 2.50
917..... — 3.50
918..... ■ aaaaaaaaaa - 3.10
919..... ■ aaaaaaaaaa - 3.50
920..... aaaaaaaaaaa “ 4.15
921..... ...........1 2.05 —
922..... aaaaaaaaaaa “ 1.95
9234.... ....... . — 2.05
9244.... ........... — 3.30
925..... . ..................... a a a a “ 2.40
926..... ........... “ 2.90
927..... ..........  2.50 —
928..... ........... — 2.85
929..... ......... . — 1.50
930..... .......... .. “ 1.65
931-A.... 8.60
934..... ........... — 3.40
935..... ........... — 7.80
5581.... 2.25
5582.... ............... .. - 2.65
5583.... ........... - 3.05
5584.... ........... — 3.95
5652.... .••»••a.. . . w 6.55
5819.... 55.00
6199.... ........... — 55.00
6217.... 70.00

° This price list applies only in the united States of America and is sub-
ject to change without inotice. All prices are exclusive of all Federal,
State and local excise. sales, and similar taxes.

* Schedule u shows user prices for tube types priced for distributIon
through other than dealer and service channels.

* Schedule D shows list 
through dealer and serv

prices for tube types 
ice channels.

priced for distribution

4 Not recommended for new equipment design.

INFORMATION ON PURCHASING ABOVE TYPES
information as to where RCA Phototube Types can be purchased may be 

>r from rube Department,obtained from our regional office nearest you (
Radio Corporation of America, Harrison, R.J.

WK DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

JUNE 1, 1953



PHOTOTUBE 
CLASSIFICATION CHART

I
When choosing tube types, the equipment designer 
should refer to the RCA PREFERRED TYPES LIST and 
its companion list - TYPES NOT RECOMMENDED FOR 
NEW EQUIPMENT DESIGN - both of which appear in 

the General Section.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

Response S-l S-3 S-* 1 « S-8 S-9 S-10 S-ll

SINGLE-UNIT PHOTOTUBES

Vacuum 
Types

917
919
922°
925

6570$

926° 1P39
929
934

5653

935 1P42*

Gas 
Types

1P40 
1P41* 
868 
918 
921° 
923 
924* 
927 
928* 
930 

6405/
1640Î

1P29 1P37 
5581 
5582° 
5583

TWIN PHOTOTUBES

Vacuum 
Types 5652

Gas 
Types 920 5584

MULTIPLIER PHOTOTUBES

Vacuum 
Types

1P21A 
931-AA 
6323§* 
6328§A 
6472§A

1P28A 1P22A 6217e“ 5819e“ 
6199e“ 
6342e“ 
6372“ 
6655e“ 
6810ee

PHOTOCONDUCTIVE CELLS 
See Semiconductor Device Section

D Cartridge type. § For headlight-control service.
t Low-mi crophonic type. A 9-stage type.
• Head-on type. * 10-stage type.
* Non-directional type. * 14-stage type.

PHOTOTUBE 
CLASS. CHART

4-56



©
DEFINITIONS

OF PHOTOTUBE TERMS

Radiant Sensitivity« The quotient of output current by 
incident radiant power of a given wavelength, at constant 
electrode voltages.

Cathode Radiant Sensitivity. The quotient of current 
leaving the photocathode by incident radiant power of a 
given wavelength.

Luminous Sensitivity. The quotient of output current by 
incident luminous flux, at constant electrode voltages.

Cathode Luminous Sensitivity. The quotient of current 
leaving the photocathode by the incident luminous flux.

Current Amplification. Ratioofthe output current to the 
photocathode current, at constant electrode voltages.

Equivalent Anode-Dark-Current Input. The quotient of the 
anode dark current by the luminous sensitivity.

Equivalent Noise Input. That value of incident luminous 
flux which when modulated in a stated manner produces an 
rms output current equal to the rms noise current within 
a specified bandwidth.

Electrode Dark Current. The electrode current which flows 
when there is no radiant flux incident on the photocathode.

Median. That value in a series such that half of the tubes 
in the series are on one side of it, and halfonthe other.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DEFINITIONS4-56
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PHOTOTUBE SENSITIVITY

' AND
SENSITIVITY MEASUREMENTS

GENERAL CONSIDERATIONS

The range of luminous-sensitivity limits given fora phototube 
on the data sheets of this Section is that which the tube will 

display when operated under low-current conditions.

If the tube is to be operated undercondItions approaching its 
maximum-current rating, the equipment design should provide 

for a wider sensitivity range having a minimum value equal to 
one-half of that shown for low-current operation. The sensi­
tivity of a phototube under such high-current conditions is 

dependent upon the tube type; as follows:

I. Single-Unit and Twin Phototubes
a. Gas Types: For high-current operation, and particularly 

in applications in which the type is subjected to these 
higher values continuously, a drop in sensitivity below 
the values for Iow-current operation may be expected, the 
extent of the drop being affected by the severity of the 

operating conditions. After a period of idleness, a gas 
phototube usual Iy recovers most of its initial sensi t i vi ty.

b. Vacuum Types: Un Iike gas phototubes, this class of photo­
tubes shows negligible drop in sensitivity values for 
different degrees of iI Iumination and over long periods of 
use. The output current of a vacuum phototube is a linear 

function of the exciting illumination under normal oper­
ating conditions. The frequency response is flat up to 
frequencies at which trans i t-t i me effect s become the limit­

ing factor.

2. Multiplier Phototubes
Although RCA Multiplier Phototubes are vacuum types, a drop 
in sensitivity is to be expected from this class of photo­

tubes when operated at high anode-current values. The ex­
tent of the drop is affected by the nature and severity of 
the operating conditions to which the tube is subjected. 
After a period of idIeness, the multiplier phototube usually 

recovers a subst ant i a I percentageofthis loss of sensitivity.

Mu 11 i pIi er-phototube-sens i t i v i ty val ues are dependent on the 

respective amplification of each dynode stage. Hence, large 
variations insensitivity can be expected between individual 

tubes of a given type. The overal I amp Ii f icat ion of a mul­
tiplier phototube isequal to the average amplification per 

stage ra i sed to t he .nth power, where n i s the number of stages. 

Thus, very smal I variations in amp I if ¡cat ion per stage produce 
very large changes in overall tube amplification.

Because these overall changes are very large, it is advis­
able for designers to provide adequate adjustment of the 
supply voltage per stage so as to be able to adjust the 
amplification of individual tubes to the desired design 
value. It is suggested that an overall voltage-adjustment 

(continued on next page)

SEPT. 1, 1950 TUBE DEPARTMENT PHOTOTUBE SEN. &
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY MEASUREMENTS



©
PHOTOTUBE SENSITIVITY 

AND 
SENSITIVITY MEASUREMENTS

range of at least 2 to I be provided. When the output cur­
rent can be cont roI Ied by change in the iI Iumi nat ion of the 
photocathode of the multiplier phototube, the required range 
of adjustment in the voltage per stage can be reduced.

SENSITIVITY MEASUREMENTS

The luminous-sensitivity values shown on the data pages of this 
Section are measured according to the following procedures:

I. Single-Unit and Twin Phototubes
a. Gas Types: The light source consists of a tungsten lamp 

operating at a filament color temperature of 2870°K. For 
the O-cycle measurements, a light input of 0.1 lumen is 
used, unless otherwise specified. For the 5000-and I 0000 
cycle measurements, the Iight input isvaried sinusoidally 
about a mean value of 0.015 lumen from zero to a maximum 
of twice the mean. For al I measurements, a de anode-supply 
voltage of 90 volts and a 1.0-megohm Ioad resistor are em­
ployed. Under these cond i 11 ons, the effect of tube capaci­
tance i s neg I i g ib Ie .

b. Vacuum Types: The I ight source cons ists of a tungsten lamp 
operating at a filament color temperature of 2870°K. A 
steady light input of 0.1 lumen is used, unless otherwise 
specified, together with a de anode-supply voltage of 250 
volts and a l-megohm load resistor.

2. Mu 111 plier Phototubes
The light source consistsofa tungsten lamp operating at a 
filament color temperature of 2870°K. A light flux of 10 
microlumens from a rectangular aperture approximate Iy 0.8” 
long and 0.2" wide is projected normal to the cathode in the 
direction noted on the basing diagram and ou+Iine. The load 
resistor has a value of 0.01 megohm. The applied voltages 
are specified on the individual data sheets.

SEPT. 1, 1950 TUBE DEPARTMENT PHOTOTUBE SEN. &
RADIO COWORATION OF AMERICA, HARRISON, NEW JERSEY MEASUREMENTS



SPECTRAL CHARACTERISTIC OF HUMAN EYE & 
OF TUNGSTEN LAMP AT COLOR TEMPERATURE 
’ OF 2870 °K

EYE CURVE IS ON BASIS OF EQUAL VALUES OF 
RADIANT FLUX AT ALL WAVELENGTHS
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RELATIVE SENSITIVITY OF EYE-ARBITRARY UNITS
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TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON. NEW JERSEY

OCT. 20,1947 92CM-6435RI



SPECTRAL SENSITIVITY CHARACTERISTIC

MAR.16,1946 TUBE DEPARTMENT 92CM-6056R5
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY





SPECTRAL SENSITIVITY CHARACTERISTIC
OF PHOTOTUBE HAVING

S-4 RESPONSE

AUG. 12,(947 TUBE DEPARTMENT 92CM - 6I52R7
RADIO CORPORATION OF AMRICA. HARRISON. NEW JERSEY



SPECTRAL SENSITIVITY CHARACTERISTIC
OF PHOTOTUBE HAVING

S~4 RESPONSE
RADIANT FLUX FROM TUNGSTEN SOURCE AT2870°K

TUBE DEPARTMENT
RADIO COWORATION OF AMERICA, HARRISON, NEW IBSFf 92CM-6652R2MAR. 25.1947



SPECTRAL SENSITIVITY CHARACTERISTIC
OF PHOTOTUBE HAVING

S-5 RESPONSE

TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY

92CM-68I4RI



SPECTRAL SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING

S-8 RESPONSE
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS

92CM-6592R2TUBE DIVISION
RAMO CORPORATION OF AMCRICA. HARRISON. NEW JERSEY



SPECTRAL SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-8 RESPONSE
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS
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SPECTRAL SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING

5-9 RESPONSE
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS

NOV. II 1952 TUBE DEPARTMENT 92CM-7274RI
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



SPECTRAL SENSITIVITY CHARACTERISTIC
OF PHOTOTUBE HAVING
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SPECTRAL SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-l I RESPONSE
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS

F OR VALUE OF RADIANT SENSITIVITY
vv I i j rA I 1W kJ IN 1 1 rvHN 1 j 

SEE DATA SHEET FOR SPECIFIC TYPE
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TENTATIVE SPECTRAL SENSITIVITY
CHARACTERISTIC OF PHOTOTUBE HAVING

S-13 RESPONSE
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS
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TUBE DIVISION
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SPECTRAL CHARACTERISTIC OF 2870°K LIGHT
SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 2870°K SOURCE AFTER PASSING

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

JULY 17,1952 92CM-70II



SPECTRAL CHARACTERISTIC OF 2870°K LIGHT 
SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 2870°K SOURCE AFTER PASSING 
THROUGH INDICATED RED-INFRARED FILTER

WAVELENGTH—ANGSTROMS

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY

SEPT. 3,1952 92CM-7B38



FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES

ANODE - SUPPLY VOLTS = 90
VOLTAGE DROP IN LOAD - VERY SMALL 

CAPACITANCE EFFECTS - MADE NEGLIGIBLE

_ CURVE a: PHOTOTUBE HAVING S-l OR
_ S-3 RESPONSE
_ CURVE B: PHOTOTUBE HAVING S-4 

RESPONSE
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IP2I 

MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH S-4 RESPONSE

For appligations involving very Low light levels^

data
General:

Spectral Response..................................................
Wavelength of Maximum Response . . . .
Cathode:

Minimum Projected Length*.........................
Minimum Projected Width* .........................

Direct Interelectrode Capacitances:
Anode to Dynode No.9 ...................................
Anode to All Other Electrodes. . . .

Maximum Overall Length ...................................
Maximum Seated Length........................................
Seated Length to Center of Cathode . .
Maximum Diameter ..................................................
Bulb................................................................................

......................................... S-4
4000 ± 500 angstroms

15/16"
5/16"

Mounting Position 
Base.........................

. . . 4 /z/zf

. . . 6.5 p/zf

. . . 3-11/16"

. . . 3-1/8"
1-15/16" ± 3/32"
. . . 1-5/16"
............................... T-9 
............................... Any

Basing Designation

Small-Shell Submagnai 11-Pin, 
Non-Hygroscopi c

UK

Pin 
Pin 
Pin 
Pi n 
Pin 
Pi n

1 - Dynode 
2 - Dynode 
3- Dynode 
4 - Dynode 
5 - Dynode 
6 - Dynode

No.l 
No. 2 
No. 3 
No. 4 
No. 5 
No. 6

for BOTTOM VIEW

DIRECTION OF LICHT

Pi n 
Pi n 
Pin 
Pi n 
Pi n

7 - Dynode No. 7
8 - Dynode No.8
9 - Dynode No.9

10 - Anode
11- Cathode

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC)°. .
SUPPLY VOLTAGE BETWEEN DYNODE No.9 

and ANODE (DC or Peak AC). .
PEAK ANODE CURRENT ..................................................
AVERAGE ANODE CURRENT0 ........................................
AMBIENT TEMPERATURE..................................................

1250 max. vol ts

250 max. vol ts
1 max. ma

0.1 max. ma
75 max. °C

Characteristics:
With 100 volts per dynode stage

loo volts between

Anode Dark Current#* .
Sensi t i v i ty:

At 4000 Angstroms. .
Luminous*. ....................

Current Amplification*
Equivalent Noise Input’

dynode 
Min.

No. g and 
Av.

and 
anode

Max.

0.1

40
74000

80 
2000000

5 x 10~13

/zamp//¿watt 
amp/1umen

1 umen

For the more usual applications, the 931-A is recommended.
# The use of about 50 volts between dynode No.9 and anode will 

p roved operating st ab il itywithout sac rifice in sensitivity as 
in note under Type 931-A.

expiai ned

On plane perpendicular to indicated direction of incident light.
°,° #, See next page. ◄-indicates a change.

NOV. 15, 1949 TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY

DATA



Characteristics:
With 75 volts per dynode stage 

and 50 volts between dynode No.g and anode
Sensitivity: Av.

At 4000 Angstroms............................................ 11000 /¿amp/^watt
Luminous*................................................................ . 12 amp/lumen

Current Amplification" .................................. 300000

D Referred to cathode.
® Averaged over any interval of JO seconds maximum.
* Dark current due to thermionic emission and ion feedback may be reduced 

by the use of refrigerants.
For maximum signal-to-noise ratio, operation below 1000 volts is rec­
ommended.

* Measured under conditions specified on sheet "PHOTOTUBE SENSITIVITY and 
MEASUREMENTS" at the front of this Section.
Ratio of anode sensitivity to cathode sensitivity.

* Defined as the value where the rms output current is equal to the rms 
noise current determined under the following conditions: 100 volts per 
stage, 25°C tube temperature, bandwidthofl cycle per second, tungsten 
light source at 2870°K interrupted at a low audio frequency to produce 
incident rad i at ion pul ses al ternat ing between zero and the value stated. 
The "an" period of the pulse is equal to the "off" period. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses.

OUTLINE DIMENSIONS for Type 1P21 
are the same as those for Type 931-A

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-4 Response 

is shownatthe front of this Section

vindicates a change.

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATANOV. 15, 1949
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IP2I
EQUIVALENT-NOISE-INPUT CHARACTERISTIC

-160 -120 -80 -40 0 +40 480
TUBE TEMPERATURE-DEGREES CENTIGRADE

1
1 1 1 1 ni

100 VOLTS PER STAGE
BANDWIDTH : 1 CPS
LIGHT SOURCE: TUNGSTEN , AT 2870°K;

INTERRUPTED AT 90 CPS TO PRODUCE PULSES 
ALTERNATING BETWEEN ZERO AND FLUX VALUE 
SHOWN FOR ANY GIVEN TUBE TEMPERATURE; 
*ON* PERIOD OF PULSE EQUAL TO *OFF*PERIOD; 
RMS SIGNAL CURRENT = RMS NOISE CURRENT.
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9-STAGE TYPE WITH S-8 RESPONSE

DATA

General :
Spectral Response ..................................................
Wavelength of Maximum Response . . . . 
Cathode:

Minimum Projected Length 
Minimum Projected Width*

Direct Interelectrode Capacitances:

....................................S-8 
4200 ± 500 angstroms

15/16" 
5/16"

4 ppf
6.5 ppf 

3-11/16"
>-1/8"

1-15/16" ± 3/32" 
1-5/16" 

T-9
Any

Submagnal Il-Pin, 
Non-Hygroscopic

Anode to Dynode No. 9 ................................................................
Anode to All Other Electrodes .............................................

Maximum Overal1 Length........................................
Maximum Seated Length ........................................
Seated Length to Center of Cathode . .
Maximum Diameter.......................................................
Bui b
Mounting Position .........................................................................................
Base........................................................... Small-Shell

Basing Designation

Pin 1- Dynode No.l 
Pin 2- Dynode No.2 
Pi n 3- Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6

for BOTTOM VIEW

DIRECTION Of LICHT

Pin 7- Dynode No. 7 ’
Pin 8- Dynode No.8
Pin 9- Dynode No.9
Pin 10- Anode
Pin 11- Cathode

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC)° . . . 1250 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.9

and ANODE (DC or peak AC) . . 250 max. volts
PEAK ANODE CURRENT............................................................ 10 max. ma
AVERAGE ANODE CURRENT0.................................................. 1 max. ma
AMBIENT TEMPERATURE....................................................... 50 max. °C

Character i st ies:
With 100 volts per dynode stage and 

100 volts between dynode No.g and anode^
Min. Av. Max.

Anode Dark Current** . . - - 0.25 /xamp
Sensi t iv i ty:

At 4200 Angstroms ... - >70 - /zamp/;xwatt
Luminous* ............................ 0.115 0.6 50 amp/lumen

Current Amplification" . - 200000
Luminous Detectivity* . . 1x10“^ - - lumen
* The use of about 50 volts between dynode No.9 and anode will give im­

proved operating stability without sacrifice in sensitivity as explained 
in note under Type 9J1-A.
On plane perpendicular to indicated direction of incident light.

D Referred to cathode.

", *: See next page. indicates a change.

MAR. 15, 1948 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA



Characteristics:
With 75 volts per dynode stage

and 50 volts between dynode No.9 and anode
Sensitivity: Ay.

At 4200 Angstroms...................................................... 55 /zamp//xwatt
Luminous* ..................................................................... 0.09 amp/lumen

Current Amplification" ............................................ 30000

0 Averaged over any interval of 30 seconds maximum.
i Dark current due to thermionic emission and ion feedback may be reduced 

by the use of refrigerants.
* For maximum signal-to-noise ratio, operation below 1000 volts is rec­

ommended.
4 Measured under conditions specified on sheet •PHOTOTUBE SENSITIVITY AND 

SENSITIVITY MEASUREMENTS’ at the front of this Section.
■ Ratio of anode sensitivity to cathode sensitivity.
* Defined as the value where the rms output current is equal to the rms 

noise current determined under the following conditions: 100 volts per 
staae, 25°C tube temperature, bandwidth of 1 cycle per second, tungsten 
light source at 2S7O^K Interrupted at a low audio frequency to produce 
Incident radiation pulses alternating between zero and the value stated. 
The "on* period of the pulse is equal to the ’off* period. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses.

OUTLINE DIMENSIONS for Type 1P22 
are the same as those for Type 931-A

SPECTRAL-SENS ITIVITY CHARACTERI ST IC 
of Phototube having S-8 Response 

is shown at the front of this Section

-►indicates a change.

MAR. 15, 1948 DATATUBE DEPARTMENT
RADIO CORPORATION OF AMCRICA. HARRISON, NfW JtRStY



TUBE DEPARTMENT
RADIO CORPORATION Of AMERICA. HARRISON. NEW JERSEY

92CM-6585RIMAR.12, 1948





9-STAGE TYPE WITH S-5 RESPONSE

DATA

General :

Spectral Response ...............................  S-5
Wavelength of Maximum Response........  3400±500 angstroms
Cathode:
Minimum projected lenath* .................... 15/16"
Minimum projected width*....................... 5/16"

Direct Interelectrode Capacitances (Anorox.):
Anode to dynode No.9................. 4.4 ppf
Anode to all other dynodes........... 6 ppf

Maximum Overal1 Lenath .....................  3-11/16"
Maximum Seated Lenqth ........................  3-1/8"
Length from Base Seat to Center of

Useful Cathode Area .... 1-5/16" ±3/32"
Maximum Diameter ............................ 1-5/16"
Mountino Position ...............................  Any
Weight (Aporox.)............................. 1.2 oz
Bui b.......................................... T-9
Base........ Small-Shell Submaanal 11-pin (jETEC No.Bll-88),

Non-hyg rosconi c 
.............. 11K
Pin 7 - Dynode No.7
Pin 8 - Dynode No.8 
Pin 9 - Dynode No.9 
Pin 10-Anode
Pin 11 - Cathode

Maximum Ratings, Absolute Values:

Basing Designation for BOTTOM VIEW. .
Pin 1 - Dynode No.l
Pin 2 - Dynode No. 2
Pi n 3 - Dynode No.3 riS A1Pi n 4 - Dynode No.4 (¿W ' J 64^
Pi n 5 - Dynode No.5
Pi n 6 - Dynode No.6 r® 

DIRECTION OF INCIDENT 
RADIATION

ANODE-SUPPLY VOLTAGE (DC or Peak AC). . . . 1250 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No. 9

AND ANODE (DC or Peak AC)...........  250 max. volts
AVERAGE ANODE CURRENT*................  0.5 max. ma
AMBIENT TEMPERATURE.................. 75 max. °C
Characteristics Range Values for Equipment Design:

Under conditions with supply voltage ( E) across voltage 
divider providing I / 10 of E between cathode and dynode
No.l; IZIOofE for each succeeding dynode stage; and 1/ 10 
of E between dynode No.9 and anode

With E- looo volts (except as noted)
Min. Median Max.

Sens iti v i ty:
Radiant, at 3400

angstroms .......... - 61800 - pamp/^watt
* On plane perpendicular to the indicated direction of i nc ident rad iation. 
• Averaged over any interval of 30 seconds maximum.

Indicates a change.

JULY 1, 1955 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA 1



Min., Median Max.
Cathode radiant, at 

3400 angstroms . . — 0.050 pamp//xwatt
Lumi nous :! 

At 0 cps ............... 10 50 300 amp/1umen
At 100 Me .... — 47.5 — amp/1umen

Cathode luminous*. . — 40 — ¿¿amp/1 umen
Current Amplification.
Equivalent Anode-Dark-

Current Input*" • •

- 1,250,000

- 1,.25x10“"9 1 umen
Equivalent Noise

1nput:
Lumi nous*......................... 7.5 X 10-p 1 umen
Ultraviolett .... - 8 x 10"16 - watt

With E = 750 volts (except । 
Min

Sens î t iv i ty:
Radiant at 3400 

angstroms............... -

us noted)
. Median

7900

Max.

^ampZ^watt
Cathode radiant, at 

3400 angstroms . . 0.050 - pamp//jwatt
Lumi nous:! 

At 0 cps ............... 6.4 ampZ1umen
Cathode luminous*. . — 40 — /xampZl umen

Current Amplification. - 160000 —

• For conditions where the light source is a tungsten-fi1 ament lamp opera­
ted at a color temperature of 2870°K. a light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm.

* For conditions the same as shown under (!) except that the value of 
light flux is 0.01 lumen and 100 volts are applied between cathode and 
all other electrodes connected together as anode.

* Measured at a tube temperature of 25°C and with the supply voltage (E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant.

• For maximum signal-to-noise ratio, operation with a supply voltage (E) 
below 1000 volts is recommended.

* Under the fol 1owing conditions: Supply voltage (e) is 1000 volts, 25°C 
tube temperature, ac-amplifier band-width of 1cycle per second, tungsten 
1ight source at col or temperature of 2870°K interrupted at a low audio 
frequency to produce incident radiation pulses alternating between zero 
and the val ue stated. The "on" per i od of the pulse is equal to the "off" 
period. The output current is measured through a filter which passes 
only the fundamental frequency of the pulses.

f Determined under the same conditions as shown under (★) except that use 
is made of a monochromatic source having radiation at 2537 angstroms.

Curves showing
VARIATION IN SENSITIVITY OF PHOTOCATHODE for Type 1P28 

are the same as those shown for Type ggi-A

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-5 Response 

is shown at the front of this Section

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY

DATA 1JULY 1, 1955



IP28
MULTIPLIER PHOTOTUBE

OPERATING CONSIDERATIONS

The operating stability of the IP28 is dependent on the 
magnitude of the anode current and its duration. When 
the I P28 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be 
expected. The extent of the drop below the tabulated 
sensitivity values depends on.the severity of the operating 
conditions. After a period of idleness, the IP28 usually 
recovers a substantial percentage of such loss in sen­
sitivity.
The use of an average anode current well below the maximum 
rated value of 0.5 milliampere is recommended when 
stability of operation is important. When maximum 
stability is required, the anode current should not ex­
ceed 10 microamperes, and the tube should be given a 
warm-up period of about 1/2 hour under load conditions.

Electrostatic and/or magnetic shieLding of the IP28 may be 
necessary.

DIRECTION OF INCIDENT 
RADIATION

CATHODE

CATHODE

BOTTOM VIEW

OF BULB WILL NOT DEVIATE MORE THAN 2° IN 
ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF BASE.

TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY

JULY 1, 1955 DATA 2
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EQUIVALENT-NOISE-IN PUT CH AR ACTERIST IC

-150 -100 -50 0 +50

’ 100 VOLTS PER STAGE
■ bandwidth:i cps
■ LIGHT SOURCE'.TUNGSTEN, AT 2870°K-,
‘ INTERRUPTED AT 90 CPS TO PRODUCE PULSES 
; ALTERNATING BETWEEN ZERO AND FLUX VALUE 
’ SHOWN FOR ANY GIVEN TUBE TEMPERATURE) 
. "ON" PERIOD OF PULSE EQUAL TO"OFF"PERIOD;
. RMS SIGNAL CURRENT = RMS NOISE CURRENT.
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IP29
GAS PHOTOTUBE

WITH S-3 RESPONSE

DATA
General:
Spectral Response .........................................
Wavelength of Maximum Response. . . .
Cathode:

Shape ...............................................................
Minimum Projected Length* ..................
Minimum Projected Width*.......................

Direct Interelectrode Capacitance . .
Maximum Overal1 Length................................
Maximum Seated Length ...............................
Seated Length to Center of Cathode. .
Maximum Diameter.............................................
Bui b........................................................................
Mounting Position ........................................
Base...................................................................

Basing Designation for BOTTOM VIEW.

........................................S-3
4200 ± 1000 Angstroms

Semi-Cyli nd ri cal

2-1/8"

1-1/4" 
5/8"

3 ppf 
4-1/8" 
3-1/2" 

± 3/32" 
.1-1/8"

.................................... T-8

.................................... Any
Dwarf-Shell Small 4-Pin 
..............................................2K

Pin 1 - No 
Connection

Pin 2 - Anode

DIRECTION of light

Pin 3-No

Pin
Connection 

4 - Cathode

Maximum Ratings, Absolute Values’.
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT...............................  
PEAK CATHODE-CURRENT DENSITY. . . .
AVERAGE CATHODE CURRENT0 ..................
AMBIENT TEMPERATURE ................................

. . 100 max.

. . 20 max.

. . 100 max.

. . 5 max.

. . 100 max.

. . . volts 

. . . /zamp 
/zamp/sq. in. 
. . . /zamp 
. . . °C

♦-

Character ist ics:
Min.

Dark Current at 90 Volts. .
Sensi t iv i ty:

At 4200 Angstroms ....
Luminous:

At 0 Cycles....................... 20

Av. Max.
o.io.

0.01

40 70

. . . /zamp 

/zamp/jxwatt 

/zamp/1 umen ♦-

At 5000 Cycles.................. - 35
At 10000 Cycles ... . - 31

Gas Amplification Factor. - 9

* On plane perpendicular to indicated direction of incident 
0 Averaged over any interval of 30 seconds maximum. Averaa 

be doubled when anode-supply voltage is limited to 80 vol

¿zamp/1 umen 
/zamp/lumen

1 ight.
e current may 
ts.

♦-Indicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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IP29 
GAS PHOTOTUBE

Minimum Circuit Values:
DC Load Resistance:

With anode-supply voltage of 80 volts or less:
c . . i above 5 /zamp . . 0.1 . . . .For de currents | below 5 /zamp No Minimum

With anode-supply voltage of 100 volts:
r , . f above 3 M^P • • 2.5 . . . .For de currents | below 3 . . 0.1 . . . .

megohm

megohms 
megohm

OUTLINE DIMENSIONS for Type 1P29 
are the same as those for Type 1P37

SPECTRAL-SENS 1TIVITY CHARACTER I ST IC 
of Phototube having S-3 Response 

and
FREQUENCY-RESPONSE CHARACTER I ST ICS 

of Gas Phototubes
are shown at the beginning of this Section

-> Indicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY
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IP37
GAS PHOTOTUBE

WITH S-4 RESPONSE

DATA
General:
Spectral Response ........................................
Wavelength of Maximum Response. . . .
Cathode:

Shape.............................................................. .
Minimum Projected Length* ..................
Minimum Projected Width* ..................

Direct Interelectrode Capacitance . .
Maximum Overal1 Length...............................
Maximum Seated Length ...............................
Seated Length to Center of Cathode. .
Maximum Diameter.............................................
Bulb.......................................................................
Mounting Position ........................................
Base................................................................... ....

Basing Designation for BOTTOM VIEW.

4000 ± 500 Angstroms

Semi-Cyli nd ri cal

2-1/8"

1-1/4" 
5/8"

3
4-1/8" 
3-1/2" 

i 3/32" 
1-1/8" 

. . T-8 

. . Any
Dwarf-Shell Small 4-Pin 
..............................................2K

Pin 1 - No
Connect i on

Pi n 2 - Anode

DIRECTION OF LIGHT

Pin

Pin

3-No 
Connection

4 - Cathode

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC),. . 100 max. . . . volts
PEAK CATHODE CURRENT. . . . . . 20 max. . . . /¿amp
PEAK CATHODE-CURRENT DENSITY: . . . .. . 100 max. /zamp/sq. i n.
AVERAGE CATHODE CURRENT0 . . . 5 max. . . . /zamp
AMBIENT TEMPERATURE . . . . . . . . .. . 75 max. ... °C

Character istics:
Min. Av. Max.

Dark Current at 90 Volts. . — - 0.05 . . . /zamp
Sens it ivity:

At 4000 Angstroms .... — 0.125 - /zamp//zwatt
Luminous:

At 0 Cycles ....................... 75 I35 205 /zamp/1 umen
At 5000 Cycles.................. - 124 - /zamp/1 umen
At 10000 Cycles .... - 108 - /zamp/1 umen

Gas Amplification Factor. . - - 5.5

On plane perpendicular to indicated direction of incident 1i ght.
0 Averaged over any interval of 30 seconds maximum. Average current may 

be doubled when anode-supply voltage is limited to 80 volts.

◄-Indicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA. HARRISON, NEW JERSEY
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IP37
GAS PHOTOTUBE

Mininun Circuit Values:
DC Load Resistance:

With anode-supply voltage of 80 volts or less: 
rnrron+c J abOV€ 5 ’ * °*1 • • • • megohffl
c e [ below 5 pamp . . No Minimum

With anode-supply voltage of loo volts:
For de currents / above 3 A^mp • • 2.5 .... megohms

[ below > pamp . . 0.1 .... megohm

SPECTRAL-SENSITIVI TY CHARACTER I ST IC 
of Phototube having S-4 Response 

and
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes
are shown at the beginning of this Section

AVERAGE ANODE CHARACTERISTICS 
of Type 1P37 are the same 

as those shown under Type 5581

vindicates a change. BOTTOM VIEW 92CM-470R4

AUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORFORATION OF AMERICA. HAMIMN. MW JERSEY

DATA



IP39
VACUUM PHOTOTUBE

WITH S-4 response 
For applications critical as to leakage 

under high-humidity conditions

The 1P39 is like the 929, except that the 1P39 has a maxi­
mum dark current of 0.005 pa at 250 volts, and has a non- 
hygroscopic base which insures a value of resistance between 
anode and cathode pins about 10 times higher than conven­
tional bases under adverse service conditions of high 
humidity.

•^-Indicates a change.

IP4O
GAS PHOTOTUBE

WITH S-l RESPONSE
For applications critical as to leakage 

under high-humidity conditions

Th-e 1P40 is like the 930, except that the 1P40 has a maxi­
mum dark current of 0,0)05 pa at 90 volts, and has a non- 
hygroscopic base which insures a value of resistance between 
anode and cathode pins about 10 times higher than conven­
tional bases under adverse service conditions of high 
humidity.

♦-Indicates a change.

DATAAUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY



IP4I
GAS PHOTOTUBE
END TYPE WITH S-I RESPONSE

DATA
General:
Spectral Response ................................................................................. S-l
Wavelength of Maximum Response. . . . 8000 ± 1000 angstroms
’Cathode:

Shape..........................................................  Circular
Minimum Diameter............................................................................. 9/16"

Direct Interelectrode Capacitance .................................... 1.8 ppf
Maximum Overal 1 Length............................................................... 2-1/16"
Maximum Seated Length ............................................................... 1-19/32"
Maximum Diameter.......................................................................................13/16"
Bui b............................................................................................................. T-6
Mounting Position ................................................................................. Any
Base.................................................................... Small-Shell Peewee 3-P'n

Basing Designation for BOTTOM VIEW.................................... 2F2

Pin 1-No
Connection

Pin 2-Anode
Pin 3-Cathode

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 90 max. . . . volts
PEAK CATHODE CURRENT................... 5 max. . . . /¿amp
PEAK CATHODE-CURRENT DENSITY. ... 75 max. /¿amp/sq. in.
AVERAGE CATHODE CURRENT0.......... 1.5 max; . . . /¿amp
AMBIENT TEMPERATURE................................ 100 max.................. °C
Character istics:

Min. Av. Max.

DC Dark Current at 90 Volts: - - 0.1 . . /¿amp
Sensi tiv ity:

At 8000 angstroms .... - 0.009 - /¿amp/^watt
Lumi nous:*

At 0 cps..................................... 50 90 145 /¿amp/1 umen
At 5000 cps............................ - 77 - /xamp/lumen
At 10000 cps............................ - 67 - /¿amp/lumen

Gas Amplification Factor. . - - 8.5

0 Averaged over any interval of 30 seconds maximum. Average current mayt 
be doubled when anode-supply voltage is limited to 70 volts.

* Measured with .06 lumen.

4— Indicates a change.

NOV. 1, 1950 TUBE DEPARTMENT DATA



IP4I
GAS PHOTOTUBE

Minimum Circuit Values:
DC Load Resistance:

With anode-supply voltage of 70 volts or less:

For de cu above 1.5 ^amp 
below 1.5 /¿amp

With anode-supply voltage of 90 volts:
c . . J above 1.0 ¿tamp , .For de currents 5 . , . n 'T?' • •[ below 1.0 ¿tamp , .

0.1 ... megohm
No Minimum

2.5
0.1

. megohms

. megohm

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-l Response 

and
FREQUENCY-RESPONSE CHARACTER I ST ICS 

of Gas Phototubes
are shown at the front of this Section

CATHODE
’3/16 MAX.

9/|6Z Mil 
DIA.

T6 BULB^
SMALL -SHELLy 

PEEWEE
3-PIN BASE

indicates a change.

I l®z " 1 z32 
MAX.

MAX.

92CS-6676RI

DATANOV. 1, 1950 TUBE DEPARTMENT
RAOIP COEPOtATION OF AMERICA. HARRISON. MW JERSEY
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IP42
VACUUM PHOTOTUBE

END TYPE WITH S-9 RESPONSE

DATA
General :
Spectral Response . .................................................................................S-9
Wavelength of Maximum Response.................. 4800 ± 500 angstroms
Cathode:

Shape....................................................................................................Circular
Window Area ........................................................................ 0.030 sq.in.
Minimum Diameter............................................................................. 0.19"

Direct Interelectrode Capacitance .................................... 1.9 ppf
Overall Length........................................................... 1-11/32" ± 1/16"
Maximum Diameter...........................................................................................1/4"
Bulb................................................................................................................. T-2
Mounting Position ..................................................................................... Any

TERMINAL CONNECTIONS

Smal1 End : Anode Large End: Cathode

Maximum Ratings, Absolute Values:

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 180 max. . . . volts
PEAK CATHODE CURRENT................................ 1.5 max. . . . /lamp
PEAK CATHODE-CURRENT DENSITY. ... 100 max. Mamp/sq.in.
AVERAGE CATHODE CURRENT0....................... 0.4 max. . . . /¿amp
AMBI ENT TEMPERATURE................................ 75 max. . . . °C

Characteristics:

Dark Current at 180 Volts . .
Sensitivi ty:

At 4800 Angstroms ..................
Luminous ....................................

0 Averaged over any interval of 30

Min. Av. Max.

- - 0.005 . . /tamp

- 0.020 - /xamp/Mwatt
20 30 50 ¿¿amp/lumen

seconds maximum.
Measured under conditions specified on sheet "PHOTOTUBE SENSITIVITY 
and SENSITIVITY MEASUREMENTS", at the frontofthis Section, except that 
the anode supply is 180 volts and the light flux is 0.015 lumen.

SPECTRAL-SENS ITIVITY CHARACTER I ST 1C 
of Phototube having S-9 Response 

is shown at the front of this Section

♦—Indicates a change.

JULY 3, 1950 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA
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IP42

VACUUM PHOTOTUBE

'32
'16

DIRECTION 
OF LIGHT

’//min.

T
TERMINAL

CATHODE 
TERMINAL

.220"±.004' 
OIA.

0.19" MIN.
WINDOW DIA.

•¿"MAX. DIA.
3, 

32 -1
MAX.—i J

•l40*+níÍ DIA.
-.002

NOTE: WHEN TUBE IS ROTATED A BOU I THE LONGI­
TUDINAL AX IS OF ITS CATHODE TERMINAL, NO PART 
OF THE ANODE TERMINAL WILL FALL OUTSIDE OF A 
0.241’’-DIAMETER CIRCLE CONCENTRIC WITH THE 
LONGITUDINAL AXIS OF THE CATHODE TERMINAL.

92CS-679IR2

JULY 3, 1950 TUBE DEPARTMENT CE-6791R2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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868 
GAS PHOTOTUBE

WITH S-l RESPONSE

DATA
General :
Spectral Response ...................................................................................... S-l
Wavelength of Maximum Response. . . . 8000 ± 1000 Angstroms
Cathode:

Shape............................................................................ Semi-Cyl indr¡cal
Minimum Projected Length* ...................................................... 1-1/4"
Minimum Projected Width*........................................................... 5/8"

Direct Interelectrode Capacitance ......................................... 3 ppf
Maximum Overall Length............................................................... , . 4-1/8"
Maximum Seated Length ................................................................... 3-1/2"
Seated Length to Center of Cathode............................2-1/8" ± 3/32"
Maximum Diameter....................................................................................«1-1/8"
Bulb................................................................................................................ T-8
Mounting Position ................................................................................. Any
Base........................................................................ Dwarf-Shell Small 4-Pin

Basing Designation for BOTTOM VIEW. . . ..................................... 2K

Pin 1 - No
Connection

Pi n 2 - Anode

DIRECTION OF LIGHT

Pin 3-No
. Connection
Pi n 4 - Cathode

Maximum Ratings, Absolute Values*.
ANODE-SUPPLY VOLTAGE (DC or Peak AC). 100 max. . . . volts
PEAK CATHODE CURRENT.................................... 20 max. . . . pamp
PEAK CATHODE-CURRENT DENSITY..................  100 max. pamp/sq.in.
AVERAGE CATHODE CURRENT0........................... 5 max. . . . pamp
AMBIENT TEMPERATURE.................................... 100 max. . °C

Characteristics:
Min. Av, Max,

Dark Current at 90 Volts. . - - 0.1 .. . pamp
Sensitivity:

At 8000 Angstroms .... - 0.009 - pamp/pwatt
Luminous: '

At 0 Cycles.......................... 50 90 145 pamp/lumen
At 5000 Cycles .... - 77 - pamp/lumen
At 10000 Cycles .... - 67 - pamp/lumen

Gas Amplification Factor. . - - 8

* On plane perpendicular to indicated direction of incident light.
0 Averaged over any interval of 30 seconds maximum. Average current may 

be doubled when anode-supply voltage is limited to 80 volts.

<- Indicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORfORATION OF AMERICA, HARRISON, NEW JERSEY

DATA
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868 

GAS PHOTOTUBE

Miniaii« Circuit Values:
DC Load Resistance:

With anode-supply voltage of 80 volts or less:
J above 5 /¿amp . . 0.1 .... megohm

For de currents | below 5 /zamp . . No Minimum

With anode-suPPly voltage of wo volts:

{above 3 /¿amp . . 2.5 .... megohms
bel ow 3 /¿amp * • 0.1 .... megohm

OUTLINE DIMENSIONS for Type 868 
are the same as those for Type 1P37

SPECTRAL-SENS ITIVITY CHARACTERI ST IC 
of Phototube having S-l Response 

and
FREQUENCY-RESPONSE CHARACTER I ST ICS 

of Gas Phototubes 
are shown at the beginning of this Section

AVERAGE ANODE CHARACTERISTICS 
of Type 868 are the same 

as those shown under Type 1P41

Indicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT DATA
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY



917 
VACUUM PHOTOTUBE

LOW-LEAKAGE TYPE WITH ANODE-TERMINAL CAP AND '.-I RESPONSE

For light-measuring and relay applications
DATA

General:

Spectral Response........................................
Wavelength of Maximum Response . . 
Cathode:

Shape.................................................................
Minimum projected length*. . . .
Minimum projected width*,. . . .

Direct Interelectrode Capacitance. 
Maximum Overall Length ......................... 
Seated Length.................................................. 
Seated Length to Center of Cathode 
Maximum Diameter ........................................ 
Mounting Position........................................ 
Weight (Approx.) ........................................ 
Bulb.....................................................................  
Cap...........................................................................

. . . ■.......................... S-l
8000 ± 1000 angstroms

Semicyli ndrical 
. . . 1-9/16" 

................5/8" 
... 2.2 ppf 
. . . 4-7/16" 

3-11/16" ± 1/8" 
, 2-1/8" ± 3/32" 
.... 1-1/8" 

...................... Any

T-8

Base...................................
Basing Designation

. .Small (JETEC No.Cl-1) 
Dwarf-Shell Small 4-Pin (JETEC No.A4-26)
for BOTTOM VIEW 1A I ♦ 

t

Pin 1 - No Connec­
t ion

Pin 2 - No Connec­
t ion

Pin 3 - No Connec­
t ion

Pi n 4 - Cathode
Cap - Anode

DIRECTION OF LIGHT

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) .
AVERAGE CATHODE-CURRENT DENSITY0 . . .
AVERAGE CATHODE CURRENT0 ..............................
AMBIENT TEMPERATURE............................................

500
30
10

100

max. 
max. 
max. 
max.

volts 
/zamp/sq. in.

/zamp 
°C

Characteristics, At 250 Volts on 
Min.

Anode :
Median Max.

Sensi t ivi ty: 
Radiant, at 

8000 angstroms . . 
Luminous* ...............

Anode Dark Current 
at 25°C..........................

12
0.0018 

20 40
/zamp //zwa 1t 
/zamp/1 umen

On plane perpendicular to indicated

0.005 

of incident

/zamp 

1 i gh t.
0 Averaged over any interval of JO seconds niaximum.
* For conditionswhere the 1 ight source is atungstfen-filament lamp operated 

at acolor temperature of 28700k. a de anode supply cf 250 volts, a 1- 
megohm load resistor, and a light input of 0.1 lumen are used.

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-l Response 

is shown at front of this Section

10-56
TUBE DIVISION

RADIO CORPORATION OF AMERICA. HARR,SON. NEW JERSEY

Indicates a change.
DATA
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918 
GAS PHOTOTUBE 

WITH S-I RESPONSE

DATA
General:
Spectral Response ........................................
Wavelength of Maximum Response. . . .
Cathode:

Shape ..............................................................
Minimum Projected Length* ....................
Minimum Projected Width*......................

Direct Interelectrode Capacitance . .
Maximum Overal1 Length...............................
Maximum Seated Length ...............................
Seated Length to Center of Cathode. .
Maximum Diameter.............................................
Bui b........................................................................
Mounting Position ........................................
Base.......................................................................

Basing Designation for BOTTOM VIEW.

Pin 1-No
Connection

Pin 2-Anode

DIRECTION OF LIGHT

8000 ± 1000 Angstroms.

Semi-Cyli nd ri cal 
.... 1-1/4" 

................5/8"

2-1/8"

3 
4-1/8" 
3-1/2" 

± 3/32." 
1-1/8"

. T-8
• . Any

Dwarf-Shell Small 4-Pin
..............................................2K

Pin

Pin

3-No 
Connection

4 - Cathode

Maximum Ratings, Absolute Values'.
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 90 max. . . . volts
PEAK CATHODE CURRENT................................ 20 max. . . . /zamp
PEAK CATHODE-CURRENT DENSITY. . . . 100 max. /zamp/sq. in.
AVERAGE CATHODE CURRENT0....................... 5 max. . . . /zamp
AMBIENT TEMPERATURE ................................
Characteristics:

100 max. ... °C

Min. Av. Max.

Dark Current at 90 Volts. . -
Sensitivity:

- 0.1 . . . /zamp

At 8000 Angstroms .... - 0.015 - /zamp//zwatt
Luminous:

At 0 Cycles . . . . .
At 5000 Cycles. . . .
At 10000 Cycles . . .

Gas Amplification Factor.

120 150
120
105

220

7.0

/zamp /1 umen 
/zamp/1 umen 
/zamp/1 umen

On plane perpendicular to indicated direction of i nci dent 1i ght.
0 Averaged over any interval of 30 seconds maximum. Average current may 

be doubled when anode-supply voltage is limited to 70 volts.

◄-Indicates a cnange.

AUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA. HARRISON, NEW JERSEY

DATA



918 
GAS PHOTOTUBE

Minimum Circuit Values:
DC Load Resistance:

With anode-supply voltage of 70 volts or less:
_ x T above 5 /¿amp ... 0.1 ... megohm
For de currents below 5 pamp ... No Minimum

With anode-supply voltage of 90 volts:
For de currents { . 2.5 ... megohms

I below 3 M^mp ... 0.1 ... megohm

OUTLINE DIMENSIONS for Type 918 
are the same as those for Type 1P37

SPECTRAL-SENSITIVITY CHARACTER I STIC 
of Phototube having S-l Response 

and
FREQUENCY-RESPONSE CHARACTER I ST ICS 

of Gas Phototubes 
are shown at the beginning of this Section

-►Indicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORFORATION OF AMERICA. HARRISON, NEW JERSEY
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919
VACUUM PHOTOTUBE

9,
vs

LOW-LEAKAGE TYPE WITH CATHODE-TERMINAL CAP AND S-I RESPONSE 

For light-measuring and relay applications

The 919 is the same as the 917 except for the following 
1 tern:

General:
Base ...........  Dwarf-Shell Small 4-Pin (JETEC No.A4-26)
Basing Designation for BOTTOM VIEW ................  IB
Pin 1 - No Connec- vTI Pin 4 - No Connec-

t i on 
- Anode

t i on 
Cap - Cathode

Pi n 3 - No Connec­
t ron

TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY

DATA10-56



920 
GAS PHOTOTUBE

TWIN TYPE WITH S-l RESPONSE

DATA
General :
Spectral Response ....................................
Wavelength of Maximum Response. . .
Cathodes (Each):

Shape ..........................................................
Minimum Projected Length* . . . .
Minimum Projected Width*..................

Direct Interelectrode Capacitances:
Cathode to Anodef ................................
Cathode to Cathode0 ...........................
Anode to Anode* ....................................

Maximum Overal1 Length...........................
Maximum Seated Length ...........................
Seated Length to Center of Cathode.
Maximum Diameter........................................
Bui b...................................................................
Mounting Position ....................................
Base...................................................................

........................................S-l
8000 ± 1000 Angstroms

Quarter-Cyl i nd ri cal 
..................  1-3/16" 
.................................1/4"

........................... 1.6 ppf

........................... 1.8 ppf

........................... 0.44 ppf 

........................................ 4" 

............................... 3-3/8" 

. . . . 2-1/8" ± 3/32" 

........................... 1-3/16"

........................................T-9 

........................................ Any 
Small-Shell Small 4-Pin

Pin 1-Cathode, 
Unit No.2

Pin 2-Anode, 
Unit No.2

BOTTOM VIEW

DIRECTION OF LIGHT

Pi n 3 - Anode, 
Unit No.l

Pi n 4 - Cathode, 
Unit No.l

Maximum Ratings, Absolute Values (Each Unit):

light.

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 90 max. . . . volts
PEAK CATHODE CURRENT............................... 6 max. . . . ¿¿amp
PEAK CATHODE-CURRENT DENSITY. . . . 50 max. ¿¿amp/sq. in.
AVERAGE CATHODE CURRENT0....................... 2 max. . . . ¿¿amp
AMBIENT TEMPERATURE . ...........................
Characteristics:

100 max. ... °C

Min. Av. Max,

Dark Current at 90 Volts. . -
Sensitivity:

- 0.1 . . . ¿¿amp

At 8000 Angstroms ..... -
Luminous:*

0.010 - ¿¿amp/¿¿watt

At 0 Cycles....................... 50 100 175 ¿¿amp/1 umen
At 5000 Cycles.................. - 85 — ¿¿amp/1 umen
At 10000 Cycles .... - 74 — ¿¿amp/1 umen

Gas Amplification Factor. . - - 9
On plane perpendicular to indicated direction of incident 

0 Each unit, with other unit grounded.
□ Anodes grounded.
• Cathodes grounded.
O Averaged over any interval of 30 seconds maximum. Average current may 
A be doubled when anode-supply voltage is limited to 70 volts.

Measured with .04 lumen. ♦-Indicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA



920 
GAS PHOTOTUBE

Minimum Circuit Values:
DC Load Resistance:

With anode-supply voltage of 70 volts or less:
For de currents I . 0 1 . . . megohm

I below 2 /iamp ... No Minimum
With anode-supply voltage of go volts: 

■ r above 1 /iamp ... 2.5 ... megohms
For de currents | below 1 /iamp ... 0.1 ... megohm

OUTLINE DIMENSIONS for Type 920 
are the same as those for Type 5584

SPECTRAL-SENSITIVITY CHARACTER I STIC 
of Phototube having S-l Response 

and
FREQUENCY-RESPONSE 'CHARACTER I STICS 

of Gas Phototubes 
are shown at the beginning of this Section

-»Indicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT
BAINO COBFOBATION OF AMEBICA. HABBIEON. NEW JEBSEV

DATA
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General :

GAS PHOTOTUBE
CARTRIDGE TYPE WITH S-l RESPONSE

DATA

Spectral Response .............................................................................................. S-l
Wavelength of Maximum Response. . . . 8000 ± 1000 Angstroms
Cathode:

Shape.......................................................................................... Semi-Cyl indrical
Minimum Projected Length* ................................................................. 7/8"
Minimum Projected Width*............................................................................1/2"

Direct Interelectrode Capacitance........................................ 1.0 mJ
Overall Length................................................................. 1-21/32" ± 1/16"
Seated Length ................................................................. 1-13/32" ± 1/32"
Length, Cathode Center to plane A-A’ (see outline) 11/16" ± 1/16"
Maximum Diameter..................................   0.890"
Mounting Position ......................................................................................... Any
Terminal Caps ............................................................................... See Outline

BOTTOM VIEW

Recessed Ì
Terminal J Anode

DIRECTION OF LIGHT:
INTO CONCAVE SIDE

OF CATHODE

Protrudi ng 
Termi nal Cathode

Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT...................................  
PEAK CATHODE-CURRENT DENSITY. . . . 
AVERAGE CATHODE CURRENT0.........................  
AMBIENT TEMPERATURE ...................................

90 max. . . . volts
10 max. . . . /¿amp

100 max. /xamp/sq. in.
3 max. . . . /¿amp

100 max. ... °C

Characteristics:

Dark Current at 90 Volts. .
Sensitivjty:

At 800Ö Angstroms . . . .
Luminous:*

At 0 Cycles .........................
At 5000 Cycles....................
At 10000 Cycles . . . . 

Gas Amplification Factor. .

Min, Av. Max.

- - 0.1 . . . /zamp

- 0.0135 - /zamp//xwatt

75 135 205 /zamp/1 umen
— 119 — /zamp/1 umen
— 108 — /zamp/1 umen
— — 10

* On plane perpendicular to indicated direction of incident light.
0 Averaged over any interval of 30 seconds maximum. Average current may 

be doubled when anode-supply voltage is limited to 70 volts.
* Measured under conditions specified on sheet "PHOTOTUBE SENSITIVITY 

and SENSITIVITY MEASUREMENTS", at the front of this Section.

Indicates a change.

JUNE 15, 1948 TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY
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921 
GAS PHOTOTUBE

of 70 volts or less:
pamp ... 0.1 ... megohm
/zamp ... No Minimum 
of 90 volts:
/zamp ... 2.5 ... megohms
/zamp ... 0.1 ... megohm

FIVITY CHARACTERISTIC 
having S-l Response 

and

Miniaua Circuit Values:
DC Load Resistance:

With anode-supply voltage
For de currents { 3

With anode-supply voltage 
For de currents { |

SPECTRAL-SENS 11 
of Phototube

FREQUENCY-RESPONSE CHARACTERISTICS 
of Gas Phototubes

are shown at the front of this Section

AVERAGE ANODE CHARACTERISTICS 
of Type 921 are the same 

as those shown under Type 930

CATHODE-END VIEW

92CM-4789R4

JUNE 15, 1948 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY

CE-4789R4



922 
VACUUM PHOTOTUBE 
CARTRIDGE TYPE WITH S-I RESPONSE

For relay applications
DATA

General:

Spectral Response ...............................  S-l
Wavelength of Maximum Response......  8000 ± 1000 angstroms
Cathode:
Shape.............................. Semi cyl i ndri cal
Minimum projected length* .....................  5/8"
Minimum projected width*......................... 1/2"

Direct Interelectrode Capacitance ............... 1 ppf
Overall Lenoth................... 1-21/32" + 1/32" - 1/16"
Seated Length .......................  1-13/32" ± 1/32"
Length from Center of Useful Cathode Area

to Plane A-A’ (See Dimensional Outline) . . 11/16" ± 1/16"
Maximum Diameter................. '■............ 0.890"
Mounting Position ...............................  Any
Weight (Approx.)..............................0.4 oz
Termi nals: 

Recessed cap......................... JETEC No.J1-23
Protruding cap......................... JETEC No.Jl-24

Basing Designation................................. 2AQ

Recessed^ A , Cap / Anode

RECESSED!

Prot rud i ng 
Cap Cathode

[PROTRUDING
DIRECTION OF LIGHT: INTO CONCAVE SIDE OF CATHODE

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC). 500 max. volts
AVERAGE CATHODE-CURRENT DENSITY0. . . 30 max. Mamp/sq.in.
AVERAGE CATHODE CURRENT0..... 5 max. p^
AMBIENT TEMPERATURE........ 100 max. °C
Characteristics, At 250 Volts on Anode: 

Min. Median Max.

Sensit ivity:
Radiant, at

8000 angstroms. . . - 0.0018 - /zamp/^watt
Luminous........ 10 20 40 /¿amp/I umen

Anode Dark Current 
at 25°C........ - - 0.005 /¿amp

* On plane perpendicular to indicated direction of incident light.
? Averaged over any interval of 30 seconds maximum.

For conditions where the light source is a tungsten-fi1 ament lamp oper­
ated at a color temperature of 2870°K. A de anode supply of 250;volts, 
a 1—megohm load resistor, and a 1ight input of 0.1 lumen are used.

TUBE DIVISION

-♦^.Indicates a change.
10-56 DATA

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY



922
VACUUM PHOTOTUBE

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-l Response 

is shown at the front of this Section

AVERAGE ANODE CHARACTERISTICS 
for Type 922 are the same as those shown for Type 917

.89o"max.-
-.112*

t,3A

V 
MIN«

PHOTOCATHODE 
TERMINAL — 

CAP 
JETEC NSJI-24

^32

/32
'/2 
MIN

.380"±.004- 
.188* ±.015 -4O6"±.OIO"

—ANODE 
TERMINAL 

CAP
JETEC N2JI-23 
~f^PHOTO- ^1 CATHODE

±,z32
'he
^16

DIRECTION

A-A-PLANE PERPENDICULAR 
TO AXIS OF TUBE

92CM-48I8R5

TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY

10-56 DATA



WITH S-l RESPONSE

DATA

General:
Spectral Response .............................................
Wavelength of Maximum Response. . . .
Cathode:

Shape .....................................................................
Minimum Projected Length* ....................
Minimum Projected Width*.........................

Direct Interelectrode Capacitance . .
Maximum Overal1 Length...................................
Maximum Seated Length ...................................
Seated Length to Center of Cathode. .
Maximum Diameter. /\.................................4

4­
................................................S-l
. 8000 r^lOQO Angstsyms

. . /7xXxS3/i6*

. . X 5/8"

. ZX-X- ZX 2 ppi 

. X XX? >9/16" 
/XX XX 2-15/16"
X- • 1-31>32" ± 3/32" 
X\. 1-3/16"

Bulb..............................\\.
Mount i ng Pos i t i on—rX -X* 
Base......................... 4-^_^__fc_.

Basing Designation forB(

Pin 1 - No/^^XX^^ /t

Pi n 2 - Anodes a

4.

/ ingXz

X/X7 are tfieXa

* On plane perpendicul ar t&\ind

. . . .X-XZj . X....................... t-9

. . . / / .................... Any
. ./X fell 1-Shell Small 4-Pir 

.........................

\ XXk™ 3 - No
1__r-Xj Connection

_____ /P i nCathode

^IONbK4JGHT\ / ¿ /

TarXte/istiCuTvqs / 
imXas those (shoWn )
nTyX§30 X^xAz /

r^ated di nfiatjon'Df in£>dent light.

Indicates a change.

AUGUST 15, 1947 tube department
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY

DATA
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925 
VACUUM PHOTOTUBE
SHORT TYPE WITH S-l RESPONSE

DATA
General: •
Spectral Response .............................................................................................. S-l
Wavelength of Maximum Response. . . . 8000 ± 1000 Angstroms
Cathode:

Shape....................................................................................Semi-Cyl indrical
Minimum Projected Length* ........................................................... 13/16”
Minimum Projected Width*........................................................................... 5/8”

Direct Interelectrode Capacitance ........................................ 1.6 ppf
Maximum Overal 1 Length................................................................................2-5/8"
Maximum Seated Length ..................................................................... 2-1/16"
Seated Length to Center of Cathode....................  1-9/32" ± 3/32"
Maximum Diameter.................................................................................... 1-9/32”
Bulb........................................................................................................................... T-9
Mounting Position ......................................................................................... Any
Base........................................................... Intermediate-Shell Octal 5-Pin

Basing Designation for BOTTOM VIEW.
DIRECTION OF LIGHT

Pin 1 - No Zx^X
Connection Z

Pin 2-No J f
Connection (¿k nF J

Maximin Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT..................................  
PEAK CATHODE-CURRENT DENSITY. . . . 
AVERAGE CATHODE CURRENT0......................... 
AMBIENT TEMPERATURE ..................................

Characteristics:
Min.

Dark Current at 250 Volts . . -
Sensitivity: 

At 8000 Angstroms...............  -
Luminous...................................... 10

* On plane perpendicular to indicated direi
° Averaged over any interval of 30 seconds maximum.

SPECTRAL-SENSITIVITY CHARACTER I ST IC 
of Phototube having S-l Response 

is shown at the beginning of this Section

........................................ 3J

Pin 4 - Anode
Pin 6-No 

Connection
Pin 8 - Cathode

250 max. . . . volts
15 max. . . . /zamp

100 max. /zamp/sq. in.
5 max. . . '. /zamp

100 max. ... °C

Av. Max.
- 0.0125 /zamp

0.0015 - /zamp//zwatt
20 40 /zamp/lumen

:tion of incident light.

•«-Indicates a change. _______________________________________________

AUGUST 15, 1947 TUBE DEPARTMENT DATA
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CARTRIDGE TYPE WITH S-3 RESPONSE

DATA
General:
Spectral Response ....................................
Wavelength of Maximum Response. . .
Cathode:

Shape ...........................................................
Minimum Projected Length* . . . .
Minimum Projected Width*..................

Direct Interelectrode Capacitance .

....................................... S-3
4200 ± 1000 Angstroms

Semi-Cyl indri cal

Overall Length...............................................................
Seated Length ...............................................................
Length, Cathode Center to pl ane A-A’ (see outl ¡ne)
Maximum Diameter...............................................................
Mounting Position ..........................................................
Terminal Caps ...................................................................

1-21/32"
I-I3/32"

11/16"

7/8" 
1/2"

1 ppf 
t 1/16" 
: I/32’’ 
t 1/16" 
0.890"

Any

± 
± 
±

See Outli ne

Recessed 1 . , 
Terminal J Anoc,e

BOTTOM VIEW 
RECESSEOn

Prot rudi 
Termi nal Cathode

'^PROTRUDING 
DIRECTION OF LIGHT. 
INTO CONCAVE SIDE 

OF CATHODE
Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT...............................  
PEAK CATHODE-CURRENT DENSITY. . . . 
AVERAGE CATHODE CURRENT0....................... 
AMBIENT TEMPERATURE ................................
Characteristics:

500
15

100
5

100

max. 
max.

. volts

. /¿amp
max. /¿amp/sq. in.
max. 
max.

/¿amp 
°C

Min. Av.

Dark Current at 250 Volts . .
Sensitivity:

At 4200 Angstroms ..................
Luminous* ....................................

Max.

0.005 pamp

4
0.0016

6.5 15
/¿amp//¿watt
/¿amp /1 umen

* On plane perpendicular to indicated direction of 
0 Averaged over any interval of 30 seconds maximum.

i nc¡dent light.

Measured under conditions specified on sheet "PHOTOTUBE SENSITIVITY 
and SENSITIVITY MEASUREMENTS" at the front of this Section.

OUTLINE DIMENSIONS for Type 926 
are the same as those for Type 921

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-3 Response 

is shown at the front of this Section

1 nd 1 cates a change.

JUNE 15, 1948 TUBE DEPARTMENT
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY
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927 
GAS PHOTOTUBE

WITH S-l RESPONSE

DATA

General:

Spectral Response ............................................
Wavelength of Maximum Response. . . . 
Cathode:

Shape .....................................................................
Minimum Projected Length* ....................
Minimum Projected Width*. ...... 

Direct Interelectrode Capacitance . . 
Maximum Overal 1 Length..................................  
Maximum Seated Length ................................... 
Seated Length to Center of Cathode. . 
Maximum Diameter.................................................  
Bui b..............................................................................  
Mounting Position ............................................  
Base..........................................................................

Basing Designation for BOTTOM VIEW.
DIRECTION OF LIGHT

Pin 1-No
Connection

Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT..................................  
PEAK CATHODE-CURRENT DENSITY. . . . 
AVERAGE CATHODE CURRENT0......................... 
AMBIENT TEMPERATURE ..................................
Characteristics:

Min,

................................... S-l
8000 ± 1000 angstroms

. . . Semi-Cylindrical 

.........................................11/16" 

.................................. 7/16" 

................................... 2 

.............................. 2-13/32" 

.............................. 1-15/16" 

.... 1-1/4" ± 3/32" 

.................................. 0.669" 

.................................. T-5-1/4 

....................................... Any
Smal1-Shel 1 Peewee 3—Pin 

..................................... 2F

Pig 2 - Anode
Pi n 3 - Cathode

90 max. . . . volts
6 max. . . . /zamp

100 max. /zamp/sq. in.
2 max. . . . /zamp

100 max. ... °C

Av,
DC Dark Current*.........................
Sensi tivi ty:

At 8000 angstroms . . . .
Lumi nous:

At 0 cps...................................
At 5000 cps .........................
At 10000 cps.........................

Gas Amplification Factor. .

0.0125

75 125
110
100

Max.
0.1 /zamp

/¿amp//zwatt

185

10

/¿amp/I umen 
/¿amp/I umen 
/zamp/lumen

On plane perpendicular to indicated direction of incident 1ight.
0 Averaged over any interval of 30 seconds maximum. Average current may 

be doubled when anode-supply voltage is limited to 70 volts.
■ At 25°C and 90 volts.

4-Indicates a change.

SEPT. 1, 1950 TUBE DEPARTMENT DATA
RADIO CORFORATION OF AMERICA, HAI 11 SON, NEW JERSEY



927
GAS PHOTOTUBE

MiniauM Circuit Values:
DC Load Resistance:

With anode-supply voltage of 70 volts or less;
( above 2 /¿amp ... 0.1 ... megohm

For de currents | below 2 /zamp ... No Minimum
With anode-supply voltage of 90 volts:
c . .J above 1.0 /zamp . . 2.5 ... megohms
For de currents y below 1.0 /zamp . . 0.1 ... megohm

SPECTRAL-SENS ITIVITY CHARACTER I STIC 
of Phototube having S-l Response 

and
FREQUENCY-RESPONSE CHARACTER I ST ICS 

of Gas Phototubes
are shown at the front of this Section

.669 MAX.

¡6 MIN.
CATHODE

SMALL-SHELL 
PEEWEE

3-PIN BASE-

2%, 
MAX.

CATHODE

1% 
MAX.

BOTTOM VIEW

7|6 MIN.

92CM-6053R4

-►Indicates a change.

DATASEPT. 1, 1950 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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928 
GAS PHOTOTUBE

NON-DIRECTIONAL TYPE WITH S-I RESPONSE

DATA
General :
Spectral Response ..................................................................................... S-l
Wavelength of Maximum Response. . . . 8000 ± 1000 Angstroms
Cathode:

Shape..................................................................................Cylindrical Mesh
Minimum Length...................................................................................... 13/16"
Minimum Diameter...................................................................................... 5/8"

Direct Interelectrode Capacitance ......................................... 3 ppf
Maximum Overal 1 Length............................................................... 3-9/16"
Maximum Seated Length ............................................................... 2-15/16"
Seated Length to Center of Cathode.................. 1-31/32" ± 3/32"
Maximum Diameter............................................................................ 1-3/16"
Bulb........................................................................................................................T-9
Mounting Position ................................................................................. Any
Base.................................................  Small-Shell Small 4-Pin

Basing Designation for BOTTOM VIEW................................................ 2K^

Pin 1 - No
Connect ion 

Pi n 2 - Anode

Pin 3 - No
Connection

Pi n 4 - Cathode

Maximum Ratings, Absolute Values:

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 90 max. . . . volts
PEAK CATHODE CURRENT. . . . 10 max. . . . /zamp
PEAK CATHODE-CURRENT DENSITY 100 max. /zamp/sq. i n.
AVERAGE CATHODE CURRENT0. . 3 max. . . . /zamp
AMBIENT TEMPERATURE .... 100 max. ... °C
Characteristics:

Min. Av. Max.

Dark Current at 90 Volts. . 
Sensitivity:

- - 0.1 . . . /zamp

At 8000 Angstroms .... 
Luminous:

- 0.0065 - /zampZ/zwatt

At 0 Cycles ....................... 40 65 100 /zamp/1 umen
At 5000 Cycles.................. — 56 — /zamp/1 umen
At 10000 Cycles .... — 50 — /zamp/lumen

Gas Amplification Factor. . — — 10

0 Averaged over any interval of 30 seconds maximum. Average current may 
be doubled when anode-supply voltage is limited to 70 volts.

vindicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



928 
GAS PHOTOTUBE

Nininusi Circuit Values:
DC Load Resistance:

With anode-supply voltage of 70 volts or less:
_ . x i above 3 /zamp ... 0.1 . . ^ megohrr
For de currents below 3 pamp ... No Minimum
With anode-supply voltage of go volts:

J above 2 /zamp ... 2.5 ... megohms
For de currents y below 2 /zamp . . . 0.1 . . . megohn

SPECTRAL-SENS IT1VITY CHARACTER I ST IC 
of Phototube having S-l Response 

and
FREQUENCY-RESPONSE CHARACTER I ST ICS 

of Gas Phototubes 
are shown at the beginning of this Section

BOTTOM VIEW 
92CM-6IIIR2

»►indicates a change.

DATAAUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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929
VACUUM PHOTOTUBE

WITH S-4 RESPONSE

DATA
General :
Spectral Response ..................................................................................... S-4
Wavelength of Maximum Response.................. 4000 ± 500 Angstroms
Cathode:

Shape............................................................................Semi-Cylind ri cal
‘ Minimum Projected Length* ...................................................... 13/16”

Minimum Projected Width*. . >...................................................... 5/8"
Direct Interelectrode Capacitance .................................... 2.6 ppf
Maximum Overal 1 Length.......................................................... . 3-1/16"
Maximum Seated Length ................................................................... 2-1/2”
Seated Length to Center of Cathode.......................1-5/8” ± 3/32”
Maximum Diameter............................................................................ 1-9/32”
Bulb....................................................................................................................... T-9
Mounting Position ................................................................................. Any
Base...................................................... Intermediate-Shell Octal 5-Pin

Basing Designation for BOTTOM VIEW..................................................3J
DIRECTION OF LIGHT

Pin 1 -No
1-

Pi n 4 - Anode
Pin 6-NoConnection

Pin 2-No Connection
• Connection (¿X ' 

rmr@
Pi n 8 - Cathode

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) • 250 max. . . . volts
PEAK CATHODE CURRENT.................... 20 max. . . . /¿amp
PEAK CATHODE-CURRENT DENSITY. . . . 100 max. /¿amp/sq.in.
AVERAGE CATHODE CURRENT0............ 5 max. . . . //amp
AMBIENT TEMPERATURE.................... 75 max. ... °C
Characteristics: 

Min, Av. Max.
Dark Current at 250 Volts . . - - 0.0125. . . /¿amp
Sensitivity:

At 4000 Angstroms.................. - 0.042 - /¿amp/^watt
Luminous........................................ 25 45 70 /¿amp/lumen

on plane perpendicular to indicated direction of incident light.
0 Averaged over any interval of JO seconds maximum.

OUTLINE DIMENSIONS for Type 929 
are the same as those for Type 5581

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-4 Response 

is shown at the beginning of this Section

♦-Indicates a change. .

AUGUST 15, 1947 WK DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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GAS PHOTOTUBE
WITH S-l RESPONSE

DATA
General:

Spectral Response ........................................
Wavelength of Maximum Response. . .
Cathode:

Shape ................................................................
Minimum Projected Length* . . . .
Minimum Projected Width*....................

Direct Interelectrode Capacitance .
Maximum Overal1 Length..............................
Maximum Seated Length .............................. 
Seated Length to Center of Cathode. 
Maximum Diameter.............................................

........................................... S-l
8000 ± 1000 Angstroms

Semi-Cyli nd ri cal 
.... 13/16" 

................. 5/8"

1-5/8"

Bulb................................... ....
Mounting Position . , 
Base.................................. ....

Basing Designation

2.4 M/xf 
3-1/16" 
2-1/2" 

± 3/32" 
1-9/32"

.... Intermediate-Shell Octal 
for BOTTOM VIEW............................................

T-9
Any 

5-Pin 
. 3J1

Pin 1 - No
Connection

Pin 2-No
Connect ion

DIRECTION OF LIGHT
Pin
Pin

Pin

4 - Anode
6-No 

Connection
8 - Cathode

Maximum Ratings, Absolute Values'..
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT................................... 
PEAK CATHODE-CURRENT DENSITY. . . .
AVERAGE CATHODE CURRENT0.........................
AMBIENT TEMPERATURE ...................................
Character ist ics:

Min.
Dark Current at 90 Volts 
Sensitivity:

At 8000 Angstroms . . , 
Lumi nous:

At 0 Cycles ....
At 5000 Cycles . .
At 10000 Cycles . .

Gas Amplification Factor

75

i nc¡dent

. 90 max.

. 10 max.

. 100 max.

. . . volts

. . . /zamp 
/zamp/sq. i n. 
. . . /zamp 
. . . °C

■ 3
. 100

max. 
max.

Av. Max.
- 0.1 . . /zamp

O.OI35 - /zamp//zwatt

I35 205 /zamp /1 umen
111 — /zamp /1 umen
101 — /zamp/I umen

- 10

1ight.On plane perpendicular to indicated direction of
0 Averaged over any interval of 30 seconds maximum. Average current may 

be doubled when anode-supply voltage is limited to 70 volts.

.1 ndicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA
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GAS PHOTOTUBE

Minimum Circuit Values:
DC Load Resistance:

With anode-supply voltage of Jo-volts or less:
_ . x J above 3 /zamp ... 0.1 . . .
For de currents | below 3 /¿amp . . . No Minimum
With anode-supply voltage of go volts:

, x f above 2 /¿amp ... 2.5 . . .
For de currents | below 2 ^amp . . . 1 . . .

, megohm

, megohms
, megohm

OUTLINE DIMENSIONS for Type 930 
are the same as those for Type 5581

SPECTRAL-SENS 1T1V1TY CHARACTER 1 ST 1C 
of Phototube having S-l Response 

and
FREQUENCY-RESPONSE CHARACTER 1 ST1CS 

of Gas Phototubes 
are shown at the beginning of this Section

-►1ndleates a change.

DATAAUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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9-STAGE TYPE WITH S-4 RESPONSE

DATA
General:
Spectral Response.....................................................................................................S-4
Wavelength of Maximum Response .................... 4000 ± 500 angstroms
Cathode:

Minimum projected length*.....................................................................15/16"
Minimum projected width* ................................................................. 5/16"

Direct Interelectrode Capacitances (Approx.):
Anode to dynode No.9.............................................................4.4 ppf
Anode to all other electrodes................................... 6 ppf

Maximum Overall Length ...................................................................... 3-11/16"
Maximum Seated Length........................................................................... 3-1/8"
Length from Base Seat to Center

of Useful Cathode Area.................................................1-15/16" ± 3/32"
Maximum Diameter ..................................................................................... 1-5/16"
Mounting Position.................................................................................................... Any
Weight (Approx.)......................................................................................... 1.6 oz —
Bulb..................................................................................................................................T-9
Base..................... Small-Shell Submagnal Il-Pin (JETEC No.Bll-88),

Non-hygroscopic
Basing Designation for BOTTOM VIEW ............................................. 11K

Pi n 6 - Dynode No.6

Pi n 
Pi n

1 - Dynode No.1
2 - Dynode No.2

(sYk p'n
P' n

7 - Dynode No. 7
8 - Dynode No. 8

Pin 3 - Dynode No.3 ¿kV-x P' n 9 - Dynode No.9
Pi n 4 - Dynode No.4 (Tr6 * p'n 10 - Anode
Pi n 5 - Dynode No.5 _p'n 11 - Cathode

DIRECTION Of LIGHT
Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) . . . 1250 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.9

AND ANODE (DC or Peak AC)................................... 250 max. volts
AVERAGE ANODE CURRENT"............................................. 1 max. ma
AMBIENT TEMPERATURE....................................................... 75 max. °C

Characteristic Range Values for Equipment Design:
Under conditions with supply voltage (E) across voltage 
divider providing 1/10 of E between cathode and dynode 
No.l; 1/10 of E for each succeeding dynode stage; and 1/10 
of E between dynode No.9 and anode

With E = iooo volts (except as noted)
Min. Median Max.

Sensitivity:
Radiant, at 4000

angstroms - 24000 - /zampZ/zwatt

* On plane perpendicular to the indicated direction of incident light.
• Averaged over any interval of 30 seconds maximum.

indicates a change.
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Mm. Median Max.
Cathode radiant, at

4000 anqst roms. . . - 0.03 - /zamp//¿watt
Luminous:* 

At 0 cps........................4.5 24 300 amp/lumen
At 100 Me..........................- 23 - amp/lumen

Cathode luminous* . . - 30 - /¿amp/lumen
Current Amplification . - 800,000 -
Equivalent Anode-Dark- 

Current Input*" . . . - - 2.5 x 10-9 lumen
Equivalent Noise 

Input*...................................- 9.5 x 10” - lumen

With E = 750 volts (exciiPt as noted)
Min. Median Max.

Sensitivity:
Radiant, at 4000 

angstroms ............... 3300 /¿amp//¿watt
Cathode radiant, at 

4000 angstroms. ... 0.03 /¿amp//¿watt
Lumi nous:* 

At 0 cps..................... 3-3 amp/1umen
Cathode luminous* . . — 30 — /¿amp/1 umen

Current Amplification . — 110,000 -

4 For conditions where the 1ight source is a tungsten-fi1 ament lamp opera­
ted at a color temperature of 2870°K. a light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm.

* For conditions the same as shown under (A) except that the value of 
light flux is 0.01 lumen and 100 volts are applied between cathode and 
all other electrodes connected together as anode.

i Measured at a tube temperature of 25°C and with the supply voltage (E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant.
For maximum signal-to-noise ratio, operation with a supply voltage (e) 
below 1000 volts is recommended.

A Under the following conditions; Supply voltage (E) is 1000 volts, 
external shield operated at -1000 volts with respect to anode, 25°C 
tube temperature, ac-amplifier bandwidth of 1 cycle per second, tungsten 
light source at color temperature of 2870°K interrupted at a low audio 
frequency to produce incident radiation pulses alternating between zero 
and the value stated. The "on" period of the pulse is equal to the "off" 
period. The output current is measured through a filter which passes 
only the fundamental frequency of the pulses.

OPERATING CONSIDERATIONS

The operating stability of the 931-A is dependent on the 
magnitude of the anode current and its duration. When 
the 931-A is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be 
expected. The extent of the drop below the tabulated 
sensitivity values depends on the severity of the operating 
conditions. After a period of idleness, the 931-A usually 
recovers a substantial percentage of such loss in sen­
sitivity.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA 1SEPT. 1, 1955
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931-A
MULTIPLIER PHOTOTUBE

The use of an average anode current well below the maximum 
rated value of 1.0 milliampere is recommended when stabil­
ity of operation is important. When maximum stability is 
required, the anode current should not exceed 10 micro­
amperes, and the tube should be given a warm-up period of 
about 1/2 hour under load conditions.

Electrostatic and/or magnetic shielding of the 931-A may 
be necessary.

SPECTRAL-SENS ITIV ITY CHARACTER I ST IC 
of Phototube having S-4 Response 

is shown at the front of this Section

—I 3/f6*MAX.

I " 3''a 
MAX.

IS/I6

CATHODE

>16 MIN.

11VSMALL-SHELL^ 
SUBMAGNAL
I I —PIN BASE

JETEC NS BII-88

MAX.

92CM-6264R3

DIRECTION 
OF LIGHT

PIN NS1

CATHODE

BOTTOM VIEW

£ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 
FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF 
THE BASE.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

SEPT. 1, 1955 DATA 2
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931-A

JULY fl, 1955 92CL-6459R3TUBE DIVISION
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93HA
CHARACTERISTIC CURVES

EQUIVALENT- NOISE - INPUT 
CHARACTERISTIC

92CS-7505TI

EFFECT OF MAGNETIC FIELD 
ON ANODE CURRENT

INTENSITY—GAUSSES
92CS-7664TI

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-7505T1
-7664T1

SEPT. 1, 1955





VARIATION IN SENSITIVITY OF
PHOTOCATHODE ACROSS ITS PROJECTED

WIDTH IN PLANE OF GRILL

FROM LEFT TO RIGHT-MILLIMETERS
MAR.10.1954 TUBE DIVISION 92CM-7667RI

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY
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VACUUM PHOTOTUBE
WITH S-4 RESPONSE

data
General:

Spectra] Response .............................................................................................. S-4
Wavelength of Maximum Response.................... 4000 ± 500 angstroms
Cathode:

Shape.................................................................................... Semi-Cyl indr¡cal
Minimum Projected Length* ......................... #.............................. 11/16"
Minimum Projected Width*..............................’................................ 7/16"

Direct Interelectrode Capacitance ........................................ 1.5 ppf
Maximum Overal 1 Length........................................................................... 2-13/32"
Maximum Seated Length ...................................................................... 1-15/16"
Seated Length to Center of Cathode.........................1-1/4" ± 3/32"
Maximum Diameter......................................................................................... 0.669"
Bulb.......................................................................................................................... T-5-1/4
Mounting Position ......................................................................................... Any
Base................................................................................ Small-Shell Peewee 3-Pin

Basing Designation for BOTTOM VIEW............................................. 2F^
direction '
OF LIGHT

Pinl-No X Pin 2 - Anode

Connection /Xx Pin 3-Cathode

Maximum Ratings, Absolute Values’.
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 250 max. . . . volts
PEAK CATHODE CURRENT...................... 12 max. . . . ¿¿amp
PEAK CATHODE-CURRENT DENSITY. ... 100 max. ¿¿amp/sq.in.
AVERAGE CATHODE CURRENT"............ 4 max. . . . ¿¿amp
AMBIENT TEMPERATURE...................... 75 max. ... °C

Characteristics:
Min. Av. Max.

DC Dark Current0.............................. - - 0.005 . . ¿¿amp
Sensi t iv i ty:

At 4000 angstroms.................... - 0.028 - ¿¿amp/¿¿watt
Luminous............................................. 15 30 70 ¿¿amp/lumen

* On plane perpendicular to indicated direction of incident light.
• Averaged over any interval of 30 seconds maximum.
□ At 25°C and 250 volts.

OUTLINE DIMENSIONS for Type 934 
are the same as those for Type 927

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-4 Response 

is shown at the front of this Section

«-Indicates a change.

SEPT. 1, 1950 TUBE DEPARTMENT
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY

DATA
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935 
VACUUM PHOTOTUBE

WITH S-5 RESPONSE

DATA

General:
Spectral Response ....................................
Wavelength of Maximum Response. . .
Cathode:

Shape ..........................................................
Minimum Projected Length* . . . .
Minimum Projected Width*..................

Direct Interelectrode Capacitance .
Overall Length.............................................
Seated Length .............................................
Seated Length to Center of Cathode 
Maximum Diameter........................................

...................................S-5
3400 ± 500 Angstroms

Bulb...........................
Mounting Position 
Cap...........................  
Base...........................

Semi-Cyl i ndrical 
. . . 1-5/16”

 5/8” 
... 0.6 ///¿f

4-1/8” ± 1/8” 
3-9/16” ± 1/8" 

. . 2" ± 1/16" 

.... 1-9/32"
..........................................................T-9
..........................................................Any
.......................... Ski rted Miniature

Intermediate-Shell Octal 5-Pin

Pi n

Pin

Pin

1-No
Connection 

2-No
Connection

4 - No
Connection

BOTTOM VIEW 
DIRECTION OF 

INCIDENT RADIATION Pi n

Pi n

Cap

6-No
Connection

8 - Cathode

- Anode

Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT...............................  
PEAK CATHODE-CURRENT DENSITY. . . . 
AVERAGE CATHODE CURRENT0......................  
AMBIENT TEMPERATURE ...............................
Character istics:

Min.

Dark Current at 250 Volts . .
Sensi t i v i ty:

At 3400 Angstroms ..................
Luminous .................................... 18

250 
30 

100
10
75

Av,

0.032 
35

max. 
max.

. volts

. /¿amp
max. /¿amp/sq.in.
max. 
max.

Max.

0.0005

70

On plane perpendicular to indicated direction of incident 
0 Averaged over any interval of JO seconds maximum.

/¿amp 
°C

/¿amp

/¿amp//¿watt 
/¿amp /1 umen

radi at ion.

Measured under condi tions specified on sheet "PHOTOTUBE SENSITIVITY AND 
SENSITIVITY MEASUREMENTS" at the front of this Section.

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-5 Response 

is shown at the beginning of this Section
♦—Indicates a change.

JULY 3, 1950 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA
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JULY 3, 1950 TUBE DEPARTMENT CE-6411R4
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2020
MULTIPLIER PHOTOTUBE

10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE WITH 
I - I/2"-DIAMETER, CIRCULAR, LOW-RESISTIVITY, 
SEMITRANSPARENT PHOTOCATHODE AND S-I I RESPONSE

SHORT TIME-RESOLUTION CAPABILITY

DATA
General:
Spectral Response..................................................................................................S-ll
Wavelength of Maximum Response .................... 4400 ± 500 angstroms
Cathode, Semitransparent, Low-Resistivity: 

Shape................................................ Circular with conductive grating
Wi ndow: 

Area including grating.................................. 1.8 sq. in.
Minimum diameter...................................................... 1.5 in.
Index of refraction..................................................... 1.51

Di rect Interel ectrode Capaci tances (Approx.): 
Anode to dynode No. 10...................................................4.4 mJ
Anode to all other electrodes.............................. 7 mJ

Maximum Overal1 Length ..................................................................... 5-13/16"
Seated Length...................................................................................4-7/8" ± 3/16"
Maximum Diameter .................................................................................... 2-5/16"
Operating Position............................................................................................... Any
Weight (Approx.)..............................................................................................5 oz
Bulb..................................................................................................................................T16
Base ................................................................ Medium-Shell Diheptal 14-Pin

(JEDEC Group 5, No.B14-38), 
Non-hygroscopic

Basing Designation for BOTTOM VIEW ............................................. 14AA

Pin 1 - Dynode No.l Pin 10 - Dynode No. 10
Pin 2-Dynode No. 2 Pin H-Anode
Pin 3 - Dynode No.3 ©fa* P'n 12-Internal
Pin 4-Dynode No.4 H® Connection—

Pin 6 - Dynode No.6 ^'n 13-Focusing
Pin 7-Dynode No. 7 Electrode
Pin 8 — Dynode No.8 direction of light:Pin 14 — Photo-
Pin 9-Dynode No. 9 into end of bulb cathode

Maximum Ratings, Absolute Values:
SUPPLY VOLTAGE BETWEEN ANODE AND 

CATHODE (DC or Peak AC)................................... 1500 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.10 

AND ANODE (DC or Peak AC).............................. 250 max. volts
DYNODE-No.1 SUPPLY VOLTAGE 

(DC or Peak AC)...................................................... 400 max. volts
FOCUSING-ELECTRODE VOLTAGE 

(DC or Peak AC)...................................................... 400 max. volts
AVERAGE ANODE CURRENT* ............................................. 2 max.. ma
CATHODE ILLUMINATION ................................................. 0.1 max.$ lumen
AMBIENT TEMPERATURE...................................................... 75 max. °C

*,§: See next page.

ELECTRON TUBE DIVISION TENTATIVE DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Characteristics Range Values for Equipment Design:

®,§, *,!,*,°,*; See next page.

Under conditions withsupp1y voltage ( E) ac ross vo 1 tage 
divider providing 1/6 of E -between cathode and dynode 
No.l; 1/12 of E for each succeeding dynode stage; and 
1/12 of E between dynode No.10 and anode

With E = 1250 volts 
ing electrode* conne

Min.

(Except as noted) and focus- 
cted to dynode No.1 at socket

Median Max.
Sens it ivity: 

Radiant, at 4400 
angstroms. . . . 4800 pal pH

Cathode radiant, at 
4400 angstroms . 0.04 pal pH

Lumi nous:•
At 0 cps .... 2.5 6 75 amp/Iumen
Wi th dynode No. 10 

as output 
electrode" . . 3.6 amp /1 umen

Cathode luminous: 
With tungsten

1 ight sourceA. 30 50 pa /I umen
With blue 1 ight 

source®! . . . 0.03 /¿a
Current

Ampl i ficat ion. . . 120000
Equivalent Anode­

Dark-Current 
1 nput*°................... 2.5 xlO“10 2.25x10' 1umen

Equivalent Noise 
Input* ................... - 7 xlO“12 - 1 umen

With E = 1500 volts (Except as noted) and focus­
ing electrode* connected to dynode No. 1 at socket

Sens i t iv i ty: 
Radiant, at 4400 

angstroms. . . .

Min. Median

22400

Max.

pal pH
Cathode radiant, at 

4400 angstroms . 0.04 pa! pH
Lumi nous:*

At 0 cps .... 12 28 315 amp/Iumen
Wi th dynode No. 10 

as output 
electrode" . . 17 amp/Iumen

Cathode luminous: 
With tungsten 

1ight source*. 30 50 pal 1umen
Wi th blue 1i ght 

source®! . . . 0.03 /¿a
Current Amplification. - 560000 -

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



Averaged over any interval of 30 seconds maximum.
Above this value of cathode illumination, serious loss in linearity 
between light input and anode current will be caused by the resistivity 
of the cathode. For continuous light input of 0.1 lumen from tungsten 
1 ight source at 2870° K incident on cathode area having diameter of 
1-1/4" ± 1/8", and with dynode-No.1 voltage of 200 volts, the loss in 
linearity will not exceed 30 per cent depending on the magnitude of the 
cathode current. At 0.1 lumen, the corresponding continuous cathode 
current is approximately 5 microamperes, regardless of the spectral 
distribution of the exciting illumination.
In general, the focusing electrode is connected to dynode No.l at the 
socket and operated at the same fixed potential as dynode No.l. However, 
in applications critical as to magnitude, uniformity, or speed of the 
response, the focusing electrode may be connected to the adjustable 
arm of a potentiometer between cathode and dynode No.l in the voltage 
divider, and operated at an optimum potential within a range of 10 to 
60 per cent of the dynode-No.1 potential.
For conditions where the light source is a tungsten-fi1 ament lamp 
operated at a color temperature of 2870° K. A light input of 10 
microlumens is used. The load resistor has a value of 0.01 megohm.
An output current of reversed polarity to that obtained at the anode 
may be provided by using dynode No.10 as the output electrode. With 
this arrangement, the load is connected in the dynode-No.10 circuit 
and the anode serves only as a collector. The value of sensitivity 
at dynode No.10 is approximately 60 per cent of that when the anode is 
the output electrode. Specifically, the sensitivity measured at dynode 
No.10 is equal to (1 - 1/g) times the sensitivity measured at the anode,' 
where "g" is the gain of the dynode-No.10 stage.
For conditions the same as shown under (!) except that the value of 
light flux is 0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected together as anode.
Under the following conditions: Light incident on the cathode is 
transmitted throughablue filter (Corning, Glass Code No.5113 polished 
to 1/2 stock thickness) from a tungsten-fi1 ament lamp operated at a 
color temperature of 2870° K. The value of light flux on the filament 
is 0.01 lumen. The load resistor has a value of 0.01 megohm, and 200 
volts are applied between cathode and all other electrodes connected 
together as anode.
For spectral characteristic of this source, see sheet SPECTRAL CHAR­
ACTER I ST I C OF 2870° K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870° K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this section.
Measured at a tube temperature of 25° C and withthe supply voltage (E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermionic emission may be reduced by the use of a 
refrigerant.
For maximum signal-to-noise ratio, operation with a supply voltage (e) 
below 1250 volts is recommended.
Under the following conditions: Supply voltage (e) is 1250 volts, 25°-C 
tube temperature, ac-amplifier bandwidthof 1 cycle per second, tungsten 
l ight source of 2870° K interrupted at a low audio frequency to produce 
incident radiation pulses alternating between zero and the val ue stated. 
The ’on" period of the pulse is equal to the "off" period. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses.

OPERATING CONSIDERATIONS

The operating stabiIity of the 2020 depends on t he mag n i t ude 
and duration of the anode current. When the 2020 is operated 
at high values of anode current, a drop in sensitivity (some­
times called fatigue) may be expected. The extent of the drop 
below the tabulated sensitivity values dependsonthe severity 
of the operating conditions. After a period of idleness, the 
2020 usually recoversa substantia I percentage of such loss in 
sensitivity.

ELECTRON TUBE DIVISION TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Operation at an average anode current well below the 
maximum rated value of 2 milliamperes is recommended when 
stability is important. When maximum stability is required, 
the anode current should not exceed 250 microamperes.

Electrostatic and/or magnetic shielding of the 2020 may 
be necessary.

SPECTRAL-SENS ITIVIT Y CHARACTER I ST IC 
of Phototube having S-lI Response 
is shown at front of this Section

PHOTOCATHODE

DIA.

TI6 BULB

DIAMETER 
I ^"min. 

(SEE NOTE)

MEDIUM-SHELL

JEDEC GROUP 5, 
NSBI4-38

wjÿw
DIA.

92CS-86I2RI

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTEDATTHE CENTER OF 
BOTTOM OF THE BASE.

NOTE: WITHIN 1-1/2" DIAMETER, DEV I AT I ON FROM FLATNESS OF 
EXTERNAL SURFACE OF FACEPLATE WI LLNOT EXCEED 0.010" FROM 
PEAK TO VALLEY.

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



VO
LT

S B
ET

W
EE

N A
N

O
D

E &
 DY

N
O

D
E N

^I
O



© 

2020
CHARACTERISTICS

SUPPLY VOLTS (E) BETWEEN ANODE & CATHODE

92CL-8637RIELECTRON TUBE DIVISION
UDIO COIFOUTION OF AMEIICA, HAillSON. NEW JEtSET



2020

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC

2 3 4 6 8 2 346 8 2 3 4 6 8 2 3 4
0.1 I 10 100

LUMINOUS SENSITIVITY — AMPERES/LUMEN

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES !/6 OF E BETWEEN CATHODE AND DYNODE N9|; 
!/|2OF E FOR EACH SUCCEEDING STAGE; AND '/|2 OF E 
BETWEEN DYNODE N2|0 AND ANODE.
FOCUSING ELECTRODE IS CONNECTED TO DYNODE N? 1.
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2870° K.
DASHED PORTION INDICATES INSTABILITY.
TUBE TEMPERATURE = 25° C
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5581
GAS PHOTOTUBE

BLUE-SENSITIVE

DATA
General:

Spectral Response........................................
Wavelength of Maximum Response . . 
Cathode:

Shape................................................................
Minimum Projected Length*. . . .
Minimum Projected Width* . . . . 

Direct Interelectrode Capacitance. 
Maximum Overall Length ......................... 
Maximum Seated Length.............................. 
Seated Length to Center of Cathode 
Maximum Diameter ........................................ 
Bulb.....................................................................  
Mounting Position ...................................
Base .

Pi n 
Pin 
Pin

4000 ± 500 Angstroms

Semi-Cyl i ndrical 
................... 13/16" 
................... ........5/8"

1-5/8'

2.6 ppf 
3-1/16" 
2-1/2"

± 3/32" 
1-5/16"

. T-9
, Any

. . . Intermediate-Shell Octal 5-Pin 
BOTTOM VIEW

DIRECTION OF LIGHT

1 - No Connection
2- No Connection
4 - Anode

Pin 6- No Connection 
Pi n 8 - Cathode

Minimum Circuit Values:

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 100 max. . . volts
PEAK CATHODE CURRENT . '.............................. 10 max. . . uamp
PEAK CATHODE-CURRENT DENSITY .... 100 max. uamp/sq. i n.
AVERAGE CATHODE CURRENT0 ......................... 3 max. . . uamp
AMBIENT TEMPERATURE........................................ 75 max. ... °C

Characteristics: Min. Av. Max.
Dark Current at 90 Volts ... - - 0.050 . . uamp
Sensitivity:

At 4000 Angstroms......................... - 0.125 — uamp/pwatt
Luminous:

At 0 Cycles................................... 75 I35 205 uamp/1umen
At 5000 Cycles......................... - 124 — uamp/1umen
At 10000 Cycles......................... - 108 — uarnp/1umen

Gas Amplification Factor ... - - 5.5

DC Load Resistance:
With anode-supply

For de currents s

With anode-supply

For de currents <

*,°: See next page.

voItage 
aoove 3 
bel ow 3 
voItage 
above 1 
below 1

of 8a volts or
/¿amp • . . 
/zamp * . . 
of loo volts 
/¿amp . . . 
/¿amp . . .

0.1 ... megohm
No Mi nimum

2.5
0.1

megohms 
megohm

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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GAS PHOTOTUBE

* On plane perpendicular to indicated direction of incident light.
0 Averaged over any interval of 30 seconds maximum. Average current 

may be doubled when anode-supply voltage is limited to 80 volts.

SPECTRAL-SENS ITIVITY CHARACTER I STIC 
and ’ .

FREQUENCY-RESPONSE CHARACTER I ST IC 
of Gas Phototube having S-4 Response 
are shown at beginning of this Section

BOTTOM VIEW

92CM-6I37R2

APRIL 15, 1947 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-6137R2
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5582 
GAS PHOTOTUBE

CARTRIDGE TYPE WITH S-4 RESPONSE

DATA
General:
Spectral Response...................................................................  S-4
Wavelength of Maximum Response .... 4000 ± 500 Angstroms
Cathode:

Shape...................................................... ...
Minimum Projected Length*. . . ,
Minimum Projected Width* . . . ,

Direct Interelectrode Capacitance,
Overal1 Length .................................... ,
Length, Cathode Center to plane A-A’(seeouti ine) 11/16'

Semi-Cyl indrical
............................5/8"

.................. 1/2"

. . . .1.0 ppf
1-21/32" ± 1/16"

Maximum Diameter , 
Mounting Position, 
Terminal Caps. . .

± 1/16" 
0.890" 

. Any
See Out 1i ne

Recessed 
Termi nal

BOTTOM VIEW 
recesseqEL

Protrud i ng 
Termi nal

TTprotruding
DIRECTION OF LIGHT- 
INTO CONCAVE SIDE 

OF CATHODE

} Cathode

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT ...............................  
PEAK CATHODE-CURRENT DENSITY . . . . 
AVERAGE CATHODE CURRENT0 ......................  
AMBIENT TEMPERATURE....................................

100
10

100
2

75

max. 
max. 
max. 
max. 
max.

. . volts

. . uamp 
pamp/sq» i n.

. . pamp

. . . ,°C

Characteristics:

Dark Current at 90 Volts . .
Sensi t i v i ty:

At 4000 Angstroms..................
Luminous:*

At 0 Cycl es...........................
At 5000 Cycles ..................
At 10000 Cycles..................

Gas Amplification Factor . .

Minimum Circuit Values:

DC Load Res i stance:
With anode-supply

For de currents
With anode-supply
For de currents {

*.0,*: See next paae.

Min, Av, Max.
- - 0.050 . . pamp

- 0.11 - pamp/pwatt

80 120 175 pamp/ lumen
— 110 — pamp/ lumen
— 96 — pamp/lumen
- - 5.5

voltage of 8o volts or less
above 3 pamp . . . 0.1 .... megohm
bel ow 3 pamp . . . No Minimum
voltage of loo volt.s
above 1 pamp . . . 2.5 .... megohms
bel ow 1 pamp . . . 0.1 .... megohm 

'«-Indicates a change.
JUNE 15, 1948 TUK DEPARTMENT

■ADIO CORPORATION OF AMIRICA. HARRISON. NEW JERSEY
DATA



5582
GAS PHOTOTUBE

* On plane perpendicular to Indicated direction of incident light.
0 Averaged over any interval of 30 seconds maximum. Average current 

may be doubled when anode-supply voltage is limited to 80 volts.
"Measured under conditions specified on sheet -PHOTOTUBE SENSITIVITY 

and SENSITIVITY MEASUREMENTS' at the front of this Section.

SPECTRAL-SENS ITIVITY CHARACTERI STIC 
of Phototube having S-4 Response 

and
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section

CATHODE-END VIEW

92CM-48I8R2

CE-4818R2JUNE 15, 1948 TUBE DEPARTMENT
■ADtO COIPOtATION OP AMMICA, HAtBISON. MW Jitter
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5583
GAS PHOTOTUBE

WITH S-4 RESPONSE

DATA
General:
Spectral Response................................................................................. S-4
Wavelength of Maximum Response .... 4000 ± 500 angstroms
Cathode: 

Shape........................................................... 
Minimum Projected Length*, . . . . 
Minimum Projected Width* ..............

Direct Interelectrode Capacitance. .
Maximum Overal1 Length ...........................
Maximum Seated Length................................
Seated Length to Center of Cathode .
Maximum Diameter .........................................
Bulb....................................................................
Mounting Position......................................... 
Base...............................................................
Basing Designation for BOTTOM VIEW.

DIRECTION OF LIGHT

. . . Semi-Cylindrical 

................................ 11/16” 

................................ 7/16" 

................................ 2.0 ppf 

........................... 2-13/32" 

........................... 1-15/16" 

. . . 1-1/4" ± 3/32" 

................................ 0.669" 

........................... T—5—1/4 

.................................... Any
Small-Shell Peewee 3-Pin 

................................. 2F

M 
t 

♦

Pin 1 - No
Connection

Pi n 
Pin

2- Anode
3- Cathode

pamp/pwatt

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 100 max.
PEAK CATHODE CURRENT ................................ 10 max.
PEAK CATHODE-CURRENT DENSITY . . . . 100 max.
AVERAGE CATHODE CURRENT0 ....................... 2 max.
AMBIENT TEMPERATURE....................................
Characteristics:

75 max.

Min. Av. Max.

Dark Current at 90 Volts . . - 0.050
Sensitivity:

At 4000 angstroms.................. -
Lumi nous:*

0.125 -

At 0 cps................................ 75 I35 205
At 5000 cps............................ 124 _
At 10000 cps ....................... 108

Gas Amplification Factor . . - - 5.5

pamp/1 umen 
pamp/lumen 
pamp/lumen

. . volts

. . pamp 
pamp/sq. in.

. . pamp

... °C

pamp

Minimum Circuit Values:

DC Load Resistance*.
With anode-supply voltage

For de eu above 3 
below 3

of 80 volts o

With anode-supply voltage 
For de currents { J 

o, *: See next page.

pamp ... i 
pamp . . .
of too volts 
pamp . . .
pamp ... ।

0.1 . . .
No Minimum

megohm

2.5
0.1

I ndicates

megohms 
megohm

a change.

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATAMAY 1, 1951



5^83

GAS PHOTOTUBE

* On plane perpendicular to indicated direction of incident light.
0 Averaged over any interval of 30 seconds maximum. Average current 

may be doubled when anode-supply voltage is limited to 80 volts.
4 Measured under condi t ions specified on sheet "PHOTOTUBE SENSITIVITY AND 

SENSITIVITY MEASUREMENTS" at front of this Section.

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
and

FREQUENCY-RESPONSE CHARACTERISTIC 
of Gas Phototube having S-4 Response 

are shown at front of this Section

AVERAGE ANODE CHARACTERISTICS 
of Type 5583 are the same 

as those shown under Type 5581

.669 MAX.

Vmin.
CATHODE

2%, 
MAX.

I %'
J MAX. 

H/Z 
± ^32

CATHODE

BOTTOM VIEW

>16 MIN.

T 5l^ BULB­
SMALL-SHELL 

PEEWEE 
3-PIN BASE-"

92CM-6053R4

Indicates a change.

MAY 1, 1951 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY

CE-6053R4



5584 
GAS PHOTOTUBE 

BLUE SENSITIVE, TWIN TYPE

General : ^ATA

Spectral Response......................................................................................... S-4
Wavelength of Maximum Response .... 4000 ± 500 Angstroms
Cathode (Each):

Shape.......................................................................... Quarter-Cyl i ndrical
Minimum Projected Length* .................................................. 1-3/16"
Minimum Projected Width* ...................................................... 1/4"

Direct Interelectrode Capacitances:
Cathode to Anode f...................................................... 1.6 . . ppf
Cathode to Cathode".................................................. 1.8 . . ppf
Anode to Anode •.................................................................0.44 . .

Maximum Overal1 Length .......................................................................... 4"
Maximum Seated Length ................................................................ 3-3/8"
Seated Length to Center of Cathode .... 2-1/8" ± 3/32"
Maximum Diameter ............................................................................... 1-3/16"
Bulb...................................................................................................................... T-9
Mounting Position .................................................................................... Any
Base ..................................................................... Small-Shell Small 4-Pin

Basing Designation for BOTTOM VIEW ........................................ 4BG

Pini- Cathode, 
Unit No.2

Pin 2- Anode, 
Unit No.2

DIRECTION OF LIGHT

Pin 3- Anode, 
Unit No.l

Pin 4- Cathode, 
Unit No.l

Maximum Ratings, Absolute Values 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
PEAK CATHODE CURRENT ..................................  
PEAK CATHODE-CURRENT DENSITY . . . .
AVERAGE CATHODE CURRENT0 .........................
AMBIENT TEMPERATURE ........

Character I sties (Each Unit):

Dark Current at 90 Volts . .
Sensi t i vi ty:

At 4000 Angstroms....................
Luminous:

At 0 Cycles..............................
At 5000 Cycl es....................
At 10000 Cycles....................

Gas Amplification Factor . .

(Each Unit):
100 max. . . volts

10 max. . . uamp
50 max. uamp/sq.in.

2 max. . . uamp
75 max. ... °C

Min. Av. Max.
- - 0.050 . . . uamp

- 0.11 - pamp/uwatt

80 120 175 pamp/lumen'
- 110 - pamp/lumen
- 96 - pamp/lumen
- - 5.5

Minimum Circuit Values (Each Unit):
DC Load Resistance:

With anode-supply voltage of 8o volts
r , , ( above 3 uamp . . .
For de currents | be)ow 3 uamp . _ _ 

f See next page.

or less 
0.1 . . . . 
No Min imum

megohm

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5584 

GAS PHOTOTUBE

With anode-supply voltage of 100 volts
_ . . J above 1 uamp . . .2.5For de currents j below ! . . . o.l megohms 

megohm

♦ On plane perpendicular to indicated direction of incident light.4 Each unit, with other unit grounded.
■ Anodes grounded.
• Cathodes grounded.
0 Averaged over any interval of 30 seconds maximum. Average current may 

be doubled when anode-supply voltage is limited to 80 volts.

SPECTRAL-SENS ITIVITY CHARACTERI ST IC 
and

FREQUENCY-RESPONSE CHARACTERISTIC 
of Gas Phototube having S-4 Response 
are shown at beginning of this Section

AVERAGE ANODE CHARACTERISTICS 
of Type 5584 are the same 

as those shown under Type 5582 (

BOTTOM VIEW
92CM-456IR3

APRIL 15, 1947 • TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-4561R3
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5652 
VACUUM PHOTOTUBE

COMPOSITE ANODE-CATHODE TYPE WITH S-4 RESPONSE

DATA

General:
Spectral Response....................................................................................................S-4
Wavelength of Maximum Response .... 4000 ± 500 Angstroms
Cathode:

Shape..........................................................................................................................Flat
Minimum Projected Length* .................................................................. 1/4"
Minimum Projected Width*  ............................................................. 19/32"

Direct I nterel ect rode Capacitance (Cl)* .............................. 1 /z/zf
Balancing Capacitance (C2)°........................................................... 1 /z/zf
Capacitance Difference Between

Ci and ¿2 . . . . Not more than 0.3 /z/zf
Maximum Overall Length ..................................................................... 2-7/8"
Maximum Seated Length..................................................................... 2-5/16"
Seated Length to Center of Cathode .................... 1-5/8" ± 3/32"
Maximum Diameter.......................................................................................... 1-9/32"'
Bulb................................................................................................................................. T-9
Mounting Position....................................................................................................Any
Base..................................................................... Intermediate-Shell Octal

5—Pin, Non-hygroscopic
Basing Designation for BOTTOM VIEW ............................................. 2AB

. .. DIRECTION OF LIGHT
Pin 1: No | Pm 6: No

Connection Op—Connection
Pin 2: Balancing /T A/e) Pin 8: Anode or

Capacitance / Gr b p Cathode
Pin 4: Cathode or I 7

Anode \y
0^®

Maximum Ratings, Absolute Values'.
ANODE-SUPPLY VOLTAGE (DC or Peak AC). 250 max. . . . volts
PEAK CATHODE CURRENT (For

either electrode) ... 12 max. . . . /zamp
PEAK CATHODE-CURRENT DENSITY . . . . 100 max. /zamp/sq. in.
AVERAGE CATHODE CURRENT (For

either electrode)0 . . 4 max. . . . /zamp
AMBIENT TEMPERATURE........................................ 75 max. ... °C

Characteristics:
Min. Av, Max,

Dark Current at 250 Volts. - - 0.01 . . /zamp
Sensi t i v i ty:

At 4000 Angstroms. ... - 0.042 - /zamp//zwatt
Luminous................................... 30 45 70 /zampZlumen

* On plane perpendicular to indicated direction of incident light. 
Measured between base pins 4 and 8.

0 Measured between base pins 2 and 4.
0 Averaged over any interval of 30 seconds maximum.

OCTOBER 1, 1947 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5652 
VACUUM PHOTOTUBE

SPECTRAL SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

is shown at the beginning of this Section

The curve shown under Type 929 
is also appl icable to the 5652

TYPICAL CIRCUIT

^MIN.

T9 BULB

I 3/|eMAX.

' % 

± 3/

,9/32 min, 
±

2 5/|6 
MAX.

INTERMEDIATE­
SHELL OCTAL 

5-PIN BASE

2 V 
MAX.

I %2 MAX.

BOTTOM VIEW
92CS-6B69

OCTOBER 1, 1947 tube DEPARTMENT CE—6894—6869
RADIO CORPORATION OP AMERICA. HARRISON, NEW JERSEY



5652 
AVERAGE OPERATION CHARACTERISTICS 

WITH AC VOLTAGE APPLIED BETWEEN THE TWO ELECTRODES

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

92CM-6Ô95SEPT. 4,1947



5653 
VACUUM PHOTOTUBE 

WITH S-4 RESPONSE

DATA
General:
Spectral Response....................................
Wavelength of Maximum Response . . 
Cathode:

Shape...........................................................
Minimum Projected Length*. . . .
Minimum Projected Width* . . . . 

Direct Interelectrode Capacitance. 
Maximum Overall Length ....................... 
Maximum Seated Length...........................  
Seated Length to Center of Cathode 
Maximum Diameter ....................................
Bulb................................
Mounting Position. .
Base.................. , . .

Basing Designation

4000 ± 500 Angstroms

. . Semi-Cyl indrical 
  13/16" 
  5/8" 
  2.6 ppf 
• • . .......... 3-1/16"
  2-1/2" 
. . 1-5/8" ± 3/32"
...................... 1-9/32"

................................................................................. T-9

................................................................................. Any 

.................. Intermediate-Shell Octal 5—Pin 
for BOTTOM VIEW................................................ 3J

DIRECTION OF LIGHT

Pin 1-No
Connection

Pin 2 - No
Connect ion

Pin 
Pi n

Pin

4 - Anode
6-No

Connection
8 - Cathode

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 250 max. . . . volts
PEAK CATHODE CURRENT ................................ 20 max. . . . ¿zamp
PEAK CATHODE-CURRENT DENSITY .... 100 max. ¿zamp/sq. i n.
AVERAGE CATHODE CURRENT0 ....................... 5 max. . . . ¿zamp
AMBIENT TEMPERATURE.................................... 75 max. ... °C
Characteristics:

Min. Av.

Dark Current at 250 Volts 
Sensitivity:

At 4000 Angstroms. . . .
Luminous ........................... ,

Max.

0.25 ¿¿amp

20
0.042

45
On plane perpendicular to indicated direction of 

0 Averaged over any interval of 30 seconds maximum.

100 
incident

¿zamp/Aiwatt 
¿zamp/1 umen
1ight.

OUTLINE DIMENSIONS for Type 5653 
are the same as those for Type 5581

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-4 Response 

is shown at beginning of this Section

AVERAGE ANODE CHARACTERISTICS 
of Type 5653 are the same 

as those shown under Type 929

SEPT. 15, 1947 tube DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



10-STAGE, HEAD-ON TYPE WITH , 
1-1/2" SEMI-TRANSPARENT CATHODE AND S-4 RESPONSE

DATA
General :
Spectral Response .............................................................................................. S-4
Wavelength of Maximum Response .................... 4000±500 angstroms
Cathode, Semi-Transparent: 

Shape......................................................................................................... Circular
Wi ndow:

Area................................................................................1.8 so. in.
Minimum diameter........................................................1.5 in.
Index of refraction.................................................1.51

Direct Interelectrode Capacitances (Approx):
Anode to dynode No. 10...................................................4.2 ppf
Anode to all other electrodes............................... 6.5 ppf

Overall Length..............................................................................5-5/8" ±3/16"
Seated Length ............................................................................... 4-7/8" ±3/16"
Maximum Diameter ................................................................................... 2-1/4"
Mounting Position . ............................................................................................Any
Bulb...............................................    T-16

14-Pin, Non-hygroscopic 
(JETEC NO.B14-38)

Pin 9 - Dynode No.9
Pin 10 - Dynode No.10
Pin 11-Anode
Pin 12-No

Connect i on
Pin 13 - Internal Con.

Do Not Use
Pin 14 - Cathode 

Base....................

Pi n 1 - Dynode 
Pi n 2 - Dynode 
Pi n 3 - Dynode 
Pin 4 - Dynode 
Pi n 5 - Dynode 
Pin 6 - Dynode 
Pin 7 - Dynode 
Pi n 8 - Dynode

Maximum Ratings, Absolute Values’.
ANODE-SUPPLY VOLTAGE (DC or Peak AC)D 
SUPPLY VOLTAGE BETWEEN DYNODE No.10

AND ANODE (DC or Peak AC)

. . . 1250 max. volts

. . . 150 max. volts
SUPPLY VOLTAGE BETWEEN CATHODE

AND DYNODE No.l (DC or Peak AC) 300 max. volts
ANODE CURRENT:

Peak.................................................................................... 7.5 max. ma
Average0..................................................................................... 0.75 max. ma

AMBIENT TEMPERATURE....................................................... 75 max. °C

D Referred to cathode.

0 Averaged over any interval of JO seconds maximum.

indicates a change

TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY

DATA 1MAY 3, 1954



5819 
MULTIPLIER PHOTOTUBE

-►Characteristics Range Values for Equipnent Design:
Under conditions with supply voltage (E) across voltage 

divider providing 1/6 of E between cathode and dynode 

No.l; 1/12 of E for each succeeding dynode stage; and 
1/12 of E between dynode No.10 and anode.

Min. 
volts (except as

Median Max. 
noted)With f = looo 

Sensitivity:
Rad i ant, at 4000

angstroms 
Lumi nous:!

At 0 cps .......................
At 100 Me .......................

10

23200

25
22

—

Cathode radiant, at 
4000 angstroms 0.0464

Cathode luminous:
With tungsten 

light source" 40 50
’ With blue 1ight 

source"! 0.04
Current Amplification . . — 500000 —
Equivalent' Anode-Dark- 

Current Input** 8.5x107^° 2x10'
Equivalent Noise Input* . - 2 x10-11 -

With E= 750 volts (except as noted)
Sensitivity: 

Radiant, at 4000 
angstroms 2320

Lumi nous:! 
At 0 cps ................... 2.5

Cathode radiant at
4000 angstroms 0.0464

Cathode luminous:
With tungsten 

light source" 40 50
With blue 1ight

source"! 0.04
Current Amplification . . - 50000 -

/xamp//zwatt

/zampZ/xwatt

/xamp/1 umen

/zamp//¿watt

amp/1 umen

/xamp//iwatt

/zamp /1 umen

amp/lumen 
amp/1 umen

■9 1 umen
1 umen

/xamp

/zamp

! For conditions where the light source is a tungsten-filament lamp oper­
ated at a color temperature of 2870ok. A light input of 10 microlumens
Is used. The load resistor has a value of 0.01 megohm.
For conditions the same as shown under (!) except that the value of 
light flux Is '0.01 lumen and that 150 volts are applied between cathode 
and all other electrodes connected together as anode.
Under the following conditions: Light incident on the cathode is trans­
mitted through a blue filter (Corning, Glass Code No.5113 polished to 
1/2 stock thickness) from a tungsten-fi1 ament lamp operated at a color 
temperature of 2870°K. The value of light flux on the filter Is 0.01 
lumen. The load resistor has a value of 0.01 megohm, and 150 volts are 
applied between cathode and all other electrodes connected together as 
anode.

See next page -> Indicates a change

MAY 3, 1954 DATA 1TUIE DM9ON
■ADIO CORFORATION Of AMERICA, HARRISON, NEW JERSEY



MULTIPLIER PHOTOTUBE

0 For Spectral Characteristic of this source, see sheet SPECTRAL CHARAC­
TERISTIC OF 2870°K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at front 
of this section. -

* Measured at a tube temperature of 25°C and with the supply voltage (E) 
adjusted to give luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant.

• For maximum signal-to-noise ratio, operation below 1000 volts is 
recommended.

* Under the following conditions: Supply voltage (E) is 1000 volts, 25°C 
tube temperature, ac-amplifier bandwidth of 1 cycle per second, tungsten 
light source of 2870°K interrupted at a low audio frequency to produce 
incident radiation pulses alternating between zero and the value stated. 
The "on* period of the pulse is equal to the "off" period. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses.

OPERATING CONSIDERATIONS

The operating stability of the 5819 is dependent on the 
magnitude of the anode current and its duration. When 
the 5819 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be 
expected. The extent of the drop below the tabulated 
sensitivity values depends on the severity of the operating 
conditions. After a period of idleness, the 5819 usually 
recovers a substantial percentage of such loss in sensi­
tivity.

The use of an average anode current well below the maximum 
rated value of 0.75 milliampere is recommended when sta­
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 100 
microamperes.

Electrostatic and/or magnetic shield­
ing of the 5819 may be necessary.

AVERAGE ANODE CHARACTERISTICS 
are the same as those shown for Type 6199

SPECTRAL-SENSITIV ITY CHARACTER I ST IC 
of Phototube having S-4 Response 

is shown at the front of this Section

TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY
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MULTIPLIER PHOTOTUBE

2*Z MAX.-

J50"± .050*—" 
R.

BULB

MEDIUM-SHELL 
DIHEPTALx 

14-PIN BASE > 
JETEC N«B 14-38

PHOTOCATHODE 
DIAMETER 
I ^2 MIN.

* *

(L OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 

FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF 

THE BASE.

92CM- 7232R3

TUBE DIVISION
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6199

MULTIPLIER PHOTOTUBE
10—STAGE, HEAD-ON TYPE WITH

1-1/4" SEMI-TRANSPARENT CATHODE AND S-4 RESPONSE

DATA

General :

Spectral Response .............................  S-4
Wavelength of Maximum Response .... 4000±500 angstroms
Cathode, Semi-transparent:
Shape.................................... Circular
Wi ndow: 
Area........................  1.2 so. in.
Minimum Diameter................  1.24 in.
Minimum Diameter of Flat Surface ... 1 in.
Index of Refraction................. 1.51

Direct Interelectrode Capacitances
(Approx.):

Anode to Dynode No. 10............... 4 ppf
Anode to All Other Electrodes......... 7 ppf

Overall Length..................... 4-3/8" +3/16"
Seated Length ..................... 3-7/8"± 3/16"
Maximum Diameter ..........................  1-9/16"
Bulb...................................... T-12
Mounting Position .............................  Any
Base ......  Small-Shell Duodecai 12-Pin, Non-hygroscopic

(JETEC NO.B12-43)
BOTTOM VIEW

Pi n 1 - Dynode No.l Pi n 7 - Dynode No. 10
Pin 2 - Dynode No.3 Pin 8 - Dynode No.8
Pi n 3 - Dynode No.5 Pi n 9 - Dynode No.6
Pi n 4 - Dynode No.7 Pi n 10 - Dynode No.4
Pi n 5 - Dynode No.9 (¿J1® P i n 11 - Dynode No.2

DIRECTION OF LIGHT:Pi n 6 - Anode INTO END OF BULB Pi n 12 - Cathode

Maximum Ratings, Absolute Values:

ANODE-SUPPLY VOLTAGE (DC or Peak AC)0. . . 1250 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.10

AND ANODE (DC or Peak AC) ... 150 max. volts
ANODE CURRENT:
Peak............................ 7.5 max. ma
Average0........................  0.75 max. ma
Average for Minimum Fatigue0......... 0.1 max. ma

AMBIENT TEMPERATURE................ 75 max. °C
° Referred to cathode.
0 Averaged over any interval of 30 seconds maximum.

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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6199

MULTIPLIER PHOTOTUBE

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Under conditions with supply voltage (E) across voltage 
divider providing 1/6 of E between cathode and dynode
No.l; 1/12 of E for each succeeding dynode stage; and
1/12 of E between dynode No.10 and <anode

With E = looo volts (exc

Sensi t i vi ty:
Anode, at 4000

ept as 
Min.

noted) 
Av. Max.

angstroms ....
Lumi nous:

Anode:f

— 22300 — /¿amp/uwatt

At 0 cps .... 10 24 — amp/1umen
At 100 Me . . .

Cathode:
With Tungsten

— 22 — amp/1umen

Light Source* 
With Blue

20 40 - p.amp/1 umen

Light Source** 
Current Amplification* 
Equivalent Anode-Dark-

0.028
600000 -

/¿amp

Current Input** . — 8 x 10-10 2.5xl0‘"9 1umen
Equivalent Noise Input* - 4 x10-1^

With E«iso volts (except as noted)
Min. Av.

Sensitivity:
Anode, at 4000

Max.

1 umen

angstroms ....
Lumi nous:

Anode:f

— 2230 — /¿amp//¿watt

At 0 cps .... 
Cathode:

With Tungsten

— 2.4 — amp/1umen

Light Source* 
With Blue

20 40 - /zamp /1 umen

Light Source^ 
Current Amplification*

0.028
60000

- /zamp

t For conditions where the light source is a tungsten-filament lamp oper­
ated at a color temperature of 2870°K. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm.

A For conditions the same as shown under (t) except that the value of 
light flux is 0.01 lumen and that 150 volts are applied between cathode 
and all other electrodes connected together as anode.

I under the following conditions: Light incident on the cathode is trans­
mitted through a blue filter (corning, Glass code no.5113 polished to 
1/2 stock thickness) from a tungsten-filament lamp operated at a color 
temperature of 2870°K. The value of light flux on ^he filter is 0.01 
lumen. The load resistor has a value of 0.01 megohm, and 150 volts are 
applied between cathode and all other electrodes connected together as 
anode.

See next page.

TUBE DEPARTMENT
NOV. 1, 1952 TENTATIVE DATA 1
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| For Spectral Characteristic of this source, see sheet SPECTRAL CHARAC­
TERISTIC OF 2870°K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at front 
of this section.

0 Ratio of anode sensitivity to cathode sensitivity under conditions of 
2870°K tungsten light input.
Defined as the quotient of the de anode dark current by the anode 
luminous sensitivity, it is measured at a tube temperature of 25°C and 
with the supply voltage (E) adjusted to give an anode luminous sensi­
tivity of 20 amperes per lumen. Dark current caused by thermionic emis­
sion and ion feedback may be reduced by the use of a refrigerant.

• For maximum signal-to-noise ratio, operation below 1000 volts is recom­
mended.

* Defined as the value where the rms output current is equal to the rms 
noise current determined under the following conditions; Supply voltage 
(E) is 1000 volts, 25°C tube temperature, ac-amplifier bandwidth of 1 
cycle per second, tungsten light source of 2870°K interrupted at a low 
audio frequency to produce incident radiation pulses alternating between 
zero and the value stated. The "on" period of the pulse is equal to 
the "off" period. The output current is measured through a filter 
which passes only the fundamental frequency of the pulse.

OPERATING NOTES

Performance of the 6199 is affected by magnetic fields. 
It will be observed with certain orientations of the 
6199 that the earth’s magnetic field is sufficient to 
cause a noticeable decrease in the response of the tube. 
Therefore, it may be desirable to provide magnetic shield­
ing for the 6199 particularly when it is to be used in a 
strong magnetic field.

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-4 Response 

is shown at the front of this Section

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY



NOTE: DEVIATION FROM FLATNESS WILL 
NOT EXCEED O.OI5" FROM PEAK TO VALLEY, 

t OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE BASE.

92CS- 7770

TUBE DEPARTMENT 
»ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-7770NOV. 1, 1952



6199
AVERAGE ANODE CHARACTERISTICS

TUBE DEPARTMENT
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6199

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC
f-HI—H -I HHIIh III I l llfh : l~l j 111IH 7" F= 
ANODE LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES ’/6 OPE BETWEEN CATHODE AND DYNODE N»i: 
'^2 OF E FOR EACH SUCCEEDING STAGE : AND ’/|2 OF E 
BETWEEN DYNODE N» 10 AND ANODE.
TUBE TEMPERATURE = 25°C
DASHED PORTION INDICATES INSTABILITY

23468 23468 23468 234
0.1 I 10 100

ANODE LUMINOUS SENSITIVITY —AMPERE S/LUMEN
JUNE 18,1952 TUBE DEPARTMENT 92CM-78I4

RADIO CORPORATION QF AMERICA, HARRISON. NEW JERSEY



6217
MULTIPLIER PHOTOTUBE

I O-STAGE, HEAD-ON TYPE WITH
1-1/2" SEMI-TRANSPARENT CATHODE AND S-10 RESPONSE

DATA

General :

Spectral Response ......................................................................................... S-10
Wavelength Range of Highest-

Response Region . . . 3700 to 5600 angstroms
Cathode, Semi-transparent:

Shape..............................................................................................................Circular
Window:

Area............................................................................... 1.8 sq. in.
Minimum Diameter.................................................. 1.5 in.
Index of Refraction...................................................1.51

Direct Interelectrode Capacitances:
Anode to Dynode No. 10............................................. 4.2 ppf
Knode to All Other Electrodes......................... 6.5 ppf

Overall Length..................................................................... 5-5/8" ±3/16"
Seated Length .......................................................................... 4-7/8" ±3/16"
Maximum Diameter .................................................................................... 2-1/4"
Mounting Position ......................................................................................... Any
Bulb.............................................................................................................................T-16
Base........................Medium-Shell Di heptal 14-Pin, Non-hygroscopic

(JETEC No.B14-38)
Basing Designation for BOTTOM VIEW........................................................ 14M1

DIRECTION OF LICHT: 
INTO END OF BULB

Pi n 1 - Dynode No.1 _ (7) 
(epT

Pin
¿ps®) Pin

9 - Dynode No.9 
10 - Dynode No.10Pin 2 - Dynode No.2

Pi n 3 - Dynode No.3 (sW5 Pi n 11 - Anode
Pi n 4 - Dynode No.4 (4x4, /• H© Pin 12- No
Pin 5- Dynode No.5 Connect i on
Pi n 6 - Dynode No.6 pin 13 - 1 nternal Con.
Pin 7 - Dynode No.7 ■(g) Do Not Use
Pin 8-Dynode No.8 Pi n 14 - Cathode

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC)° . .
SUPPLY VOLTAGE BETWEEN DYNODE No.10

AND ANODE (DC or Peak AC) . .
ANODE CURRENT:

Peak...............................................................................
Average0 .....................................................................
Average for Minimum Fatigue0 ....................

AMBIENT TEMPERATURE .................................................. 

1250 max. vol ts

150 max. vol ts

7.5 max. ma
0.75 max. ma
0.1 max. ma

75 max. °C

° Referred to cathode.
° Averaged over any interval of 30 seconds maximum.

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 1
RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY



CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Under conditions with supply voltage ( E) across voltage 
divider providing 1/6 of E between cat hod e and dynode No.l; 
1/12 of E for each succeeding dynode stage; and 1/12 of E 
between dynode No.10 and anode

With E = 1000 volts (except as noted)

Sensi t ivi ty:
Min. Av. Max.

Anode, at 5400 
angstroms .... 8500 - /zampZ/zwatt

Luminous:
Anode:*

At 0 cps .... 10 24 amp/1umen
At 100 Me ... . — 21 — amp/1umen

Cathode:
With Tungsten 

Light Source* . 20 40 — /zampZ1 umen
With Red-Infrared 

Light Source#!. 0.05 - /zamp
Current Amplification*. — 600000 —
Equivalent Anode-Dark- 

Current Input** 1 x 10-8 2.5 x 10 8 1umen
Equivalent Noise Input## - 4 x 10-11 - 1 umen

With E e 750 volts (except as 
Min.

Sens i t i v i ty: 

Anode, at 5400 
angstroms .... -

noted) 
Av.

850

Max.

/zampZ/zwatt
Luminous:

Anode:*
At 0 cps .... 2.4 amp/1umen

Cathode:
With Tungsten . . 

Light Source* . 20 40 /zampZl umen
With Red-Infrared 

Light Source#!. 0.05 /zamp
Current Amplification*. — 60000 -

For conditions where the light source is a tungsten-filament lamp oper­
ated at a color temperature of-2870°K. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm.

* For conditions the same as shown under (*) except that the value of 
light flux is 0.01 lumen and that 150 volts are applied between cathode 
and all other electrodes connected together as anode.

# Under the following conditions: Light incident on the cathode is trans­
mitted through a red-infrared filter (combination of corning, Glass 
Code nos. J482 and 5850 filters) from a tungsten-filament lamp operated 
at a color temperature of 2870°K. The value of light-flux on the fil— ( 
ter is 0.1 lumen. The load resistor has a value of 0.01 megohm, and 150 
volts are applied between cathode and all other electrodes connected 
together as anode. This test evaluates the magnitude of the infrared 
response in the tail of the response characteristic and provides a 
critical criterion for the response in the red band.

!,>,**,##: see next page,______________________________________________________

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 1
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6217 \
MULTIPLIER PHOTOTUBE

4 For Spectral Chaiacteristic of this source, see sheet SPECTRAL CHAR­
ACTERISTIC OF 2870°K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED RED-INFRARED 
FILTER at front of this section.

• Ratio of anode sensitivity to cathode sensitivity under conditions of 
2870°K tungsten light input.
Defined as the quotient of the de anode dark current by the anode lum­
inous sensitivity. After tube has been in the dark for 30 minutes, the 
equivalent dark-current input is measured at a tube temperature of 25°C 
and with the supply voltage (E) adjusted to give an anode luminous 
sensitivity of 20 amperes per lumen. Dark current caused by thermionic 
emission and ion feedback may be reduced by the use of a refrigerant.

## Defined as the value where the rms output current is equal to the rms 
noise current determined under the fol1owing conditions: Supply voltage 
(E) is 1000 volts, 25°C tube temperature, ac-amplifier bandwidth of 1 
cycle per second, tungsten light source of 2870°K interrupted at a low 
audio frequency to produce incident radiation pulses alternating be­
tween zero and the value stated. The "on" period of the pulse is equal 
to the "off" period. The output current is measured through a filter 
which passes only the fundamental frequency of the pulses.

OPERATING NOTES

Performance of the 6217 is affected by magnetic fields. 
It will be observed with certain orientations of the 6217 
that the earth’s magnetic field is sufficient to cause a 
noticeable decrease in the response of the tube. There­
fore, it may be desirable to provide magnetic shielding 
for the 6217 particularly when it is to be used in a strong 
magnetic field.

SPECTRAL-SENSITIV ITY CHARACTER I ST IC 
of Phototube having S-10 Response 

is shown at the front of this Section

AVERAGE ANODE CHARACTERISTICS, 
SENSITIVITY CHARACTERISTIC, 

and
CURRENT AMPLIFICATION CHARACTERISTIC 

are the same as those shown for Type 6199

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



.150

MEDIUM-SHELL 
DIHEPTALk 

14-PIN BASE > 
JETEC N«BI4-38

5/

BULB

2 >Z MAX.-

PHOTOCATHODE 
DIAMETER
I MIN.

92CM-7232R3

4, OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE BASE.

NOV. 1, 1952 TUBE DEPARTMENT CE-7232R3
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



9-STAGE TYPE WITH S-4 RESPONSE
For Headlight-Control Service

The 6323 is the same as the 6328 except for the following 
items:

General :
Direct I nterel ectrode Capacitances (Approx.): 

Anode to dynode No.9....................................................... 4.4 ppf
Anode to all other electrodes................................... 6 ppf

Maximum Overal1 Length............................................................................3-11/16"
Maximum Seated Length .......................................................................... 3~l/8"
Length from Base Seat to Center

of Useful Cathode Area...................................................1-15/16" ± 3/32"
Weight (Approx.)......................................................................................... 1.6 oz
Base.................... Small-Shell Submagnal Il-Pin (JETEC No.Bll-88),

Non-hygroscopic

MAX.

— 5/ie MIN.

MAX.

CATHODE

I5/|6 min

SMALL-SHELL 
SUBMAGNAL 
ll-PIN BASE 

JETEC NÄ BII-88

3'4 
MAX.

BOTTOM VIEW

£ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 
FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF 
THE BASE.
NOTE: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 

THROUGH PINS No. I AND No. I I AND THE PLANE OF THE 
GRILL WILL NOT EXCEED 6°.

SEPT. 1, 1955 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA



9-STAGE TYPE WITH S-4 RESPONSE
FOR HEADLIGHT-CONTROL SERVICE

DATA
General:
Spectral Response ........................................
Wavelength of Maximum Response . . 
Cathode:

Minimum Projected Length* . . . .
Minimum Projected Width* . . . .

Direct Interelectrode Capacitances:
Anode to Dynode No. 9.........................
Anode to All Other Electrodes . .

Maximum Overal1 Length .........................
Maximum Seated Length ..............................  
Length from Base Seat to Center

of Useful Cathode Area . . . .
Maximum Diameter ........................................  
Bulb.....................................................................  
Mounting Position ........................................

.............................. S-4
4000 ± 500 angstroms

15/16"
5/16"

Base Smal1 —She11 Neosubmagnal

4.2
5.5

ppf 
ppf

2-11/16"

forBasing Designation

Pi n 1: Dynode No.l

Pi n 2: Dynode No.2

Pin 3: Dynode No.3

Pin 4: Dynode No.4

Pi n 5: Dynode No.5

Pi n 6: Dynode No.6

. . . . 1-9/16" ±3/32" 

.............................. 1-5/16"

........................................ T-9

........................................ Any 
11-Pin, Non-hygroscopic 

(JETEC No.Bll-104)
...................... UKBOTTOM VIEW

LIGHT

Pi n 

Pi n 

Pi n 

Pi n 

Pi n

DIRECTION OF

7: Dynode No.7

8: Dynode No.8

9: Dynode No.9

10: Anode

11: Cathode

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC). . . . 1250 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.9

AND ANODE (DC or Peak AC)............................... 250 max. volts
AVERAGE ANODE CURRENT0............................................. 0.1 max. ma
AMBIENT TEMPERATURE....................................................... 75 max. °C

On plane perpendicular to the indicated direction sional Outline).
Averaged over any interval of 30 seconds maximum.

of light (see Dimen'

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



Characteristics Range Values for Equipment Design:
Under conditions with supply voltage (E) across voltage 
divider providing 1/10 of E between cathode and dynode 
No.i; 1/ioofE for each succeeding dynode stage; and i /10

of E between dynode No.q and anode
With E = iooo volts

Min. Av. Max.
Sensi t i v i ty:

Radiant, at 4000
angstroms .... . — 32500 — /tamp//¿watt

Lumi nous:*
At 0 cps ......................... . 5 35 250 amp/1umen
At 100 Me .................... . — 33 — amp/ l.umen

Electrode Dark Current
(At 25°C)

Anode ................................... . — — 0.1 /zamp
Any other electrode . . - - 0.75 /zamp

* For conditions where the light source is a tungsten-fi1 ament lamp oper-
ated at a color temperature Of 2870°K . A 1i ght input of 10 microlumens
is used. The load resistor has a value of 0.01 megohm.

OPERATING CONSIDERATIONS

The operating stability of the 6328 is dependent on the 
magnitude of the anode current and its duration. When 
the 6328 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex­
pected. The extent of the drop below the tabulated sensi­
tivity values depends on the severity of the operating 
conditions. After a period of idleness, the 6328 usually 
recovers a substantial percentage of such- loss in sensi­
tivity.

The use of an average anode current we I I below the maximum 
rated value of 0.1 milliampere is recommended when sta­
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 10 
mic roamperes.
A recommended design of voltage-divider network for use 
with the 6328 to provide stable operation and long tube 
life is shown in the accompanying circuit. This design 
provides linear operation within the range normal ly re­
quired for dimming. At higher light levels, the network 
design limits the tube output to a safe value. The in­
dicated design values provide dimming operation for an 
anode current in the range between 5 and 10 microamperes.

MARCH 1, 1954 TUBE DEPARTMENT
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY

TENTATIVE DATA



RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 6328 IN HEADLIGHT DIMMING SERVICE

RI R2 R3 R4 R5
R6 R7 R8 R9 RIO: I megohm, 1/2 watt

RI I: 2 megohms, 1/2 watt
RI2: 5.1 megohms, 1/2 watt
RI3 RI4 RI5 RI6

RI7 R18 RI9 R20: 8.2 megohms, 1/2 watt
R2I: 820,000 ohms, 1/2 watt

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA’s patent rights.

MARCH 1, 1954 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-8127



MULTIPLIER PHOTOTUBE

CATHODE

T9 BULB

MAX.

>16 MIN.

MAX.

I %?
ID

*3/32

3 k

SMALL-SHELL 
NEOSUBMAGNAL 

11-PIN BASE

MAX.

CATHODE

t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIREC­
TION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
BOTTOM OF THE BASE.

NOTE: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 
THROUGH PINS No.lANDNo.il AND THE PLANE OF THE 
GRILL WILL NOT EXCEED 6°.

CE-8028MARCH 1, 1954 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY

No.lANDNo.il
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6328
VARIATION IN SENSITIVITY OF

PHOTOCATHODE ALONG ITS LENGTH

0 5 10 15 20 25 30
DISTANCE ALONG CATHODE 

FROM END OF CATHODE NEARER BASE-MILLIMETERS
MAR. 18,1954 TUBE DEPARTMENT 92CM-7663RI

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



6328
VARIATION IN SENSITIVITY OF 

PHOTOCATHODE ACROSS ITS PROJECTED 
WIDTH IN PLANE OF GRILL

0 2 4 6 8 10 12
DISTANCE ALONG PLANE OF GRILL 

FROM LEFT TO RIGHT-MILLIMETERS 
TUBE DEPARTMENT 92CM-7667RI

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY
MAR. 18,1954





I O-STAGE, HEAD-ON TYPE WITH 
I-I 1/16" SEMITRANSPARENT CATHODE AND S-I I RESPONSE

SHORT TIME-RESOLUTION CAPABILITY

DATA
General :
Spectral Response..................................................................................................S-ll
Wavelength of Maximum Response .................... 4400 ± 500 angstroms
Cathode, Semitransparent:

Shape.................................................................................................................Circular
Wi ndow:

Area........................................................................... 2.2 sq. in.
Minimum diameter ............................................. 1-11/16 in.
Index of refraction........................................ 1.51

Direct Interel ectrode Capacitances (Approx.):
Anode to dynode No. 10........................................ 4.4 ppf
Anode to all other electrodes.................... 7 ppf

Maximum Overall Length ...................................................................... 5-13/16"
Seated Length............................................................................... 4-7/8" ± 3/16"
Maximum Diameter ......................................................................................... 2-1/4"
Mounting Position.................................................................................................... Any
Weight (Approx.).......................................................................................5.2 oz
Bulb................................................................................................................................T-16
Base..................... Medium-Shell Di heptal 14-Pin (JETEC No.B14-38),

Non-hygroscopic
BOTTOM VIEW

Pi n 1 - Dynode No.l Pin 10 - Dynode No.10
Pi n 2 - Dynode No.2 Pi n 11 - Anode
Pi n 3 - Dynode No.3 Pi n 12 - 1 nternal
Pi n 4 - Dynode No.4

(¿¡fa* fi®
Connect ion-

Pi n 5 - Dynode No.5 (4H< H® Do Not Use
Pi n 6 - Dynode No.6 Pi n 13 - Focusi ng
Pi n 7 - Dynode No. 7 (zSsÌ—<713) El ect rode
Pi n 8 - Dynode No.8 Pi n 14 - Cathode
Pi n 9 - Dynode No.9 DIRECTION OF LIGHT:

INTO END OF BULB

Maximum Ratings, Absolute Values*.
ANODE-SUPPLY VOLTAGE (DC or Peak AC) ... . 1500 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No. 10

AND ANODE (DC or Peak AC)........................................ 250 max. volts
DYNODE-No.1 SUPPLY VOLTAGE

(DC or Peak AC)................................................................ 400 max. volts
FOCUSING-ELECTRODE VOLTAGE (DC or Peak AC) . 400 max. volts
AVERAGE ANODE CURRENT*.................................................. 2 max. ma
AMBIENT TEMPERATURE........................................................... 75 max. °C

Averaged over any interval of 30 seconds maximum.

-4- Indicates a change.

DATA 1SEPT. 1, 1955 TUBE DIVISION
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Characteristics Range Values for Equipment Design:

♦ 
♦ 

1 
♦

Under conditions with supply voltage (E) across voltage 
divider providing 1/6 of E between cathode and dynode 
No.l; 1/12 of E for each succeeding dynode stage; and 
1/12 of E between dynode No.10 and anode

With E = 1250 volts (except as noted) and
Focusing Electrode* connected to Dynode N0.1 at socket

Mm. Median Max.
Sensi t i v i ty:

Radiant, at
4400 angstroms . - 6000 - ¿zamp/¿zwatt

Cathode radiant,
at 4400 angstroms • - 0.048 - ¿zamp/¿zwatt

Lumi nous;!

At 0 cps......................... 3 7.5 100 amp/lumen
Cathode luminous:

With tungsten
light source* .40 60 - ¿zamp/lumen

Wi th blue 1i ght 
source®!. 0.04 - - ¿zamp

Current Amplification. . - 125000 -
Equivalent Anode-Dark-

Current Input*“ • - 2 x 10_^ 2 x 10 y lumen
Equivalent Noise Input*. - 7 x 10 - lumen

With E = 1500 volts (except as noted) and
Focusing Electrode* connected to Dynode No.1 at socket

Mm. Median Max.
Sensitivity:

Radiant, at
4400 angstroms . - 28000 - ¿tamp/¿¿watt

Cathode radiant,
at 4400 angstroms. - 0.048 - ¿zamp/¿zwatt

Lumi nous:!
At 0 cps........................ - 35 - amp/lumen

Cathode luminous:
With tungsten

light source*. 40 60 - ¿zamp/lumen
With blue 1ight

source®!. 0.04 - - ¿zamp
Current Amplification. . - 600000 -

* In general, the focusing electrode is connected to dynode No.l at the 
socket and operated at the same fixed potential as dynode No.l. However, 
in applications critical as to magnitude, uniformity, or speed of the 
response, the focusing electrode may De connected to the adjustable arm 
of a potentiometer between cathode and dynode No.l in the voltage 
divider, and operated at an optimum potential within a range of 10 to 60

. per cent of the dynode-No.1 potential.
! For conditions where the 1ignt source isatungsten-fi1 ament lamp oper­

ated atacolor temperature of 2870°k. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm.

*,®,!, See next PaQe. -►Indicates a change.
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* For conditions the same as shown under (4) except that the value of 
light flux is 0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected together as anode.

® Under the following conditions: Light incident on the cathode is trans­
mitted through a blue filter (corning. Glass Code No.5113 polished to 
1/2 stock thickness) from a tungsten-fi1 ament lamp operated at a color 
temperature of 2870°K. T+ie value of light flux on the filter is 0.01 
lumen. The load resistor has avalue of 0.01 megohm, and 200 volts are 
applied between cathode and all other electrodes connected together as 
anode.

! For spectral characteristic of this source, see sheet SPECTRAL CHAR­
ACTERISTIC OF 2870°K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTERat front 
of this sect ion.

$ Measured at a tube temperature of 25°C and with the supply voltage (e) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermionic emission and ¡on feedback may be reduced 
by the use of a refrigerant.

" For maximum signal-to-noise ratio, operation with a supply voltage (E) 
below 1250 volts is recommended.

* Under the following conditions: Supply voltage (E) is 1250 volts, 25°C 
tube temperature, ac-amplifier bandwidth of 1 cycle per second, tungsten 
light source of 2870°K interrupted at a low audio frequency to produce 
incident radiation pulses alternating between zero and the val ue stated. 
The "on" period of the pulse is equal to the "off" period. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses.

OPERATING CONSIDERATIONS

The operating stability of the 6342 is dependent on the 
magnitude of the anode current and its duration. When 
the 6342 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex­
pected. The extent of the drop below the tabulated sensi­
tivity values depends on the severity of the operating 
conditions. After a period of idleness, the 6342 usually 
recovers a substantial percentage of such loss in sensi­
tivity.

The use of an average anode current well below the maximum 
rated value of 2 mill¡amperes is recommended when sta­
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 250 
mic roampe res.

Electrostatic and/or magnetic shielding of the 6342 may 
be necessary.

The material of which the dynodes of the 6342 are made has 
stable, high-current carrying capabiIities and permits the 
use of a tube manufacturing process which minimizes re­
generative effects such as afterpulses. The relative 
freedom of the 6342 from afterpulses and its small spread 
in electron transit time make it particularly useful for 
fast coincidence scintillation counting.
Because the 6342 offers the advantage of small spread in 
electron transit time, it has a fast pulse rise time. For 
an input pulse having a rise time of I millimicrosecond 
or less, the rise time of the pulse at the anode is about

SEPT. 1, 1955 TUBE DIVISION DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5 mi I Iimicroseconds as measured between its 10- and 90-per 

cent magnitude points when the supply voltage is 1500 

volts and the focusing electrode is connected to dynode 
No. I.

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-ll Response 

is shown at the front of this Section

MEDIUM-SHELL 
DIHEPTALk

I4-PIN BASE X 
JETEC N®BI4-38

PHOTOCATHODE 
DIAMETER
I MIN.
(SEE NOTE)

BULB

±v 
16

MAX.

2 ’/ MAX.
92CS-8I09R2

<t OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE BASE.

NOTE: WITHIN MINIMUM DIAMETER, DEVIATION FROM FLAT­
NESS WILL NOT EXCEED 0.010" FROM PEAK TO VALLEY.

DATA 2SEPT. 1, 1955
TUBE DIVISION -

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



AVERAGE ANODE CHARACTERISTICS
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6342

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (e) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES Vq OF E BETWEEN CATHODE AND DYNODE N2|;
•/J2 OF E FOR EACH SUCCEEDING STAGE; AND ‘/¡2 OF E 
BETWEEN DYNODE N2 10 AND ANODE.
FOCUSING ELECTRODE IS CONNECTED TO DYNODE N2|.

DASHED PORTION INDICATES INSTABILITY.

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERAT­
ED AT A COLOR TEMPERATURE OF 2870° K.
TUBE TEMPERATURE=25°C

23468 23468 23468 234
0.1 I 10 100

LUMINOUS SENSITIVITY-AMPERES/LUMEN
TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
92CM-8I24OCT. 15,1953



6342
AVERAGE CHARACTERISTICS

SUPPLY VOLTS (E)
OCT. IS, 1953 n« department 92CL-8I23

RADIO CORPORATION OF AMERICA, HAlIlSON, NEW JERSEY



IO-STAGE TYPE WITH
4-1/8" x 3" SEMITRANSPARENT CATHODE AND S-1 I RESPONSE

DATA
General :
Spectral Response..................................................................................................S-ll
Wavelength of Maximum Response .................... 4400 ± 500 angstroms
Cathode, Semitransparent:

Shape............................................................................................... Semi cyl i nd ri cal
Wi ndow:

Minimum length ....................................................... 4-1/8 in.
Minimum width (Along 

circumference of bulb)......................... 3 in.
Minimum area..................................................................12-3/8 sq. in.
Index of refraction............................................. 1.48

Direct Interelectrode Capacitances (Approx.):
Anode to dynode No. 10............................................. 5 /z/zf
Anode to all other electrodes......................... 6.5 /z/zf

Maximum Overal1 Length ...................................................................... 7-3/4"
Maximum Seated Length........................................................................... 7-1/4"
Length from Base Seat to Center 

of Useful Cathode Area...................................................3~5/8" ± 1/8"
Maximum Diameter .................................................................................... 2-9/16"
Mounting Position.................................................................................................... Any
Weight (Approx.).............................................................................................. 9 oz
Bulb............................................................................................................................... T-20
Base . . . Small-Button Twentyninar 22-Pin (JETEC No.E22-16)

BOTTOM VIEW

tion-Do Not Use 
Pin 13 - Focusing

Electrode

Pi n 1 - Anode
Pi n 2 - Dynode No. 10
Pin 3 - Dynode No. 9
Pin 4 - Dynode No.8
Pi n 5 - Dynode No. 7
Pi n 6 - Dynode No.6
Pin 7 - Dynode No.5
Pi n 8 - Dynode No.4
Pin 9 - Dynode No.3
Pi n 10 - Dynode No.2
Pi n 11 - Dynode No.l
Pi n 12 - 1 nternal Connec-

Pi n 
Pi n

14 -
15 -

Same as Pin
Same as Pin

12
12

Pi n
Pi n

16 -
17 -

Cathode 
Same as Pin 12

Pin 18 - Same as Pin 12
Pi n 19 - Same as Pin 12
Pin 21 - Same as Pin 12
Pin 25 - Same as Pin 12
Pin 28 - Same as Pin 12

PINS 1-1«: ON l7VWA- CIRCLE 
PINS 21,25.28! ON Vf DIA. PIN CIRCLE 

PIN CIRCLES ARE CONCENTRIC

-«-indicates a change.

DATA 1SEPT. 1, 1955 TUBE DIVISION
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Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC). . . . 1200 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.10

AND ANODE (DC or Peak AC). . . . 180 max. volts
DYNODE-No.1 SUPPLY VOLTAGE

(DC or Peak AC)....................................... 300 max. volts
FOCUSING-ELECTRODE VOLTAGE

(DC or Peak AC)....................................... 300 max. volts
AVERAGE ANODE CURRENT*....................................................... 0.75 max. ma
AMBIENT TEMPERATURE...................................................... 75 max. °C

Characteristics Range Values for Equipment Design:
Under conditions with supply voltage (E) across a voltage 
divider providing 1/12 of E between cathode and focusing 
electrode; 1/12 of E between focusing electrode and dynode 
No.l; l/l2ofE for each succeeding dynode stage; and 1/12 
of E between dynode No.10 and anode

With E=1000 volts (except as noted)

* Averaged over any interval of 30 seconds maximum.

Min. , Medi an Max.
Sensitivi ty:

Radiant, at 4400 
angstroms. . 16000 - pamp/pwatt

Cathode radiant, at 
4400 angstroms 0.026 - pamp/pwatt

Lumi nous:! 
At 0 cps............... 5 20 - amp/lumen
At 100 Me ... . — 19 - amp/1umen

Cathode luminous: 
With tungsten 

light source* 20 33 - pamp/lumen
Wi th blue 1i ght 

sourcet! 0.026 - pamp
Current Amplification — 600000 —

Equivalent Anode­
Dark-Current Input* 5 x IO-9 1 x 10“® 1 umen

Equivalent Noise 
1nput** - 1 x 10"10 - 1umen

! For conditions when the light source is a tungsten-fi]ament lamp oper­
ated atacolor temperature of 2870°K. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm.

* For conditions the same as shown under (A) except that the value of 
light flux is 0.01 lumen and 150 volts are applied between cathode and 
all other electrodes connected together as anode.

t Under the fol1owing conditions: Light incident on the cathode is trans­
mitted through a blue filter (corning. Glass Code No.5113 polished to 
1/2 stock thickness) from a tungsten-fi1 ament lamp operated at a color 
temperature of 2870bK. The value of light flux on the filter is 0.01 
lumen. The load resistor hasavalue of 0.01 megohm, and 150 volts are 
applied between cathode and all other electrodes connected together as 
anode.

*,*,■: See next page. Indicates a change.
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♦ For Spectral Characteristic of this source, see sheet SPECTRAL CHARAC­
TERISTIC OF 2870°K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 287O°K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at front 
of this sect ion.

* Measured at a tube temperature of 25°C and with the supply voltage (E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant.

* Under the following conditions: Supply voltage (e) is 1000 volts, 25°C 
tube temperature, ac-amplifier bandwidth of 1 cycle per second, tungsten 
light source of 2870°K interrupted at a low audio frequency to produce 
incident rad i at i on pul ses al ternat i ng between zero andthevalue stated. 
The "on" period of the pulse is equal to the "off" period. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses.

■ For maximum signal-to-noise ratio, operation with a supply voltage (E) 
below 1000 volts is recommended.

OPERATING CONSIDERATIONS
The operating stability of the 6372 is depenaent on the 
magnitude of the anode current and its duration. When 
the 6372 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex­
pected. The extent of the drop below the tabulated sensi­
tivity values depends on the severity of the operating 
conditions. After a period of idleness, the 6372 usually 
recovers a substantial percentage of such loss in sensi­
tivity.

The use of an average anode current well below the maximum 
rated value of 0.75 milliampere is recommended when sta­
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 100 mi­
c roamperes.

Electrostatic and/or magnetic shielding of the 6372 may 
be necessary.

SPECTRAL-SENS ITIVI TY CHARACTER I ST IC 
of Phototube having S-ll Response 

is shown at the front of this Section

TUBE DIVISION
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY
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6372
MULTIPLIER PHOTOTUBE

TUBE DIVISION
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6372
AVERAGE ANODE CHARACTERISTICS

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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VARIATION IN SENSITIVITY

-60 -40 -20 0 20 40 60
DEGREES OF ROTATION FROM CATHODE CENTER

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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VARIATION IN SENSITIVITY

FROM BASE END TO TIP END—INCHES
APRIL 9,1954 TUBE DIVISION 92CM-8306
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6405/1640 
GAS PHOTOTUBE

LOW-MICROPHONIC TYPE WITH S-l RESPONSE

DATA
General:
Spectral Response ................................... <
Wavelength of Maximum Response . .
Cathode:

Shape................................................................
Minimum projected length* . . . ,
Minimum projected width*....................

Direct Interelectrode Capacitance <
Overall Length ........................................ ,
Seated Length ............................................. ,
Seated Length to Center of Cathode
Maximum Diameter ................................... ,
Mounting Position ................................... ,
Weight (Approx.) ...................................
Bulb 
Base

Pi n

Pi n

........................................... S-l
80001 1000 angstroms

Semicylindrical 
. . . . 1-1Z4" 
. . . . 5Z8"
.... 3

4-5Z16" ±1Z8" 
3-11Z16" ±1Z8"

2-1Z8" ±3/32" 
. . . . 1-1Z8" 
.........................Any 
.... 1.3 oz 
.........................T-8

Dwarf-Shell Small 4-Pin (JETEC No.A4-26), 
Non-hygroscopic

1 -No
Connect i on

2 - Anode

BOTTOM VIEW

DIRECTION  ̂OF LIGHT

Pi n

Pin

3-No
Connect i on

4 - Cathode

Maximum Ratings, Absolute Values:
Rating I Rating II

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC) . .

AVERAGE CATHODE­
CURRENT DENSITY . .

AVERAGE CATHODE
CURRENT0.........................

AMBIENT TEMPERATURE .

70

50

10
100

Characteristics at 90 Volts on

Sensitivity: 
Rad i ant at

8000 angstroms

max

max.

max. 
max.

i Anode: 
Min.

90 max. vol ts

25 max. /zampZsq. i n.

5
100

max. 
max.

/zamp 
°C

Av. Max.

0.0135 /¿ampZ/zwatt

* On plane perpendicular to indicated direction of incident light. 

0 Averaged over any interval of JO seconds maximum.

JUNE 14, 1954 TUBE DIVISION TENTATIVE DATA
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6405
GAS PHOTOTUBE

Min. Av. Max.
Sensi t i v i ty: 

Luminous:*
At 0 cos .............................. 80 135 200 /zamp/lumen
At 5000 cps .................... - 116 - /¿amp /1 umen
At 10000 cps .................... - 100 - /zamp/1 umen

Sensitivity Difference
Between H i ghest Val ue
and Lowest Value Al ong
Cathode Length^.................... — — 25 /zamp/1 umen

Gas Amplification Factor . — — 9
Anode Dark Current:

At 25°C ................................... - - 0.1 /zamp

Minimum Circuit Values:
With anode-supply voltage of 70 or less go volts

DC Load Resistance;
For de currents above

5 /¿amp................................... 0.1 min. - megohm
For de currents below

5 /¿amp................................... 0 min. - megohm
For de currents above

3 /¿amp . .............................. — 2.5 min. megohms
For de currents below

3 /zamp................................... - 0.1 min. megohm

* For conditions where the light source is a tungsten-filament lamp oper­
ated at a color temperature of 2870°K. A de anode supply of 90 volts 
and a 1-megohm load resistor are used. For the 0-cycle measurements, a 
light input of 0.1 lumen is used. For the 5000 and 10000-cycle measure­
ments, the light input is varied sinusoidally about a mean value of 
0.015 lumen from zero to a maximum of twice the mean.

4 Measured under the same conditions as indicated uqder (*) with light 
input of 0.1 lumen and a light spot 1/2 inch in diameter.

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-l Response 

and
FREQUENCY-RESPONSE CHARACTER I ST ICS 

of Gas Phototubes 
are shown at the front of this Section

JUNE 14, 1954 TUBE DIVISION TENTATIVE DATA
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY



6405
GAS PHOTOTUBE

i'/ic'max.

AA' is plane passing 
THROUGH CENTER OF

BOTTOM 
PARALLEL 

THROUGH

OF BASE 
TO PLANE 
PINS I & 4

PLANE PASSING THROUGH 
SIDE RODS OF CATHODE 

WILL NOT DEVIATE 
FROM PLANE AA' 

BY MORE THAN 12°

CATHODE 92CS-8229

CE-8229JUNE 14, 1954 tube DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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9-STAGE TYPE WITH S-4 RESPONSE
For Headlight-Control Service

DATA
General :
Spectral Response .............................................................................................. S-4
Wavelength of Maximum Response......................... 40001 500 angstroms
Cathode: *

Minimum projected length* ............................................................ 15/16"
Minimum projected width*......................................................................5-16"

Direct Interelectrode Capacitances:
Anode to dynode No.9..................................................4.2 ppf
Anode to all other electrodes..............................5.5 ppf

Maximum Overall Length (Excluding leads)....................................2-3/4"
Maximum Envelope Length (Excluding tip) .............................. 2-1/4"
Length from Envelope Seal to

Center of Useful Cathode Area .............................. 1-1/4" ±3/32"
Maximum Diameter......................................................................................... 1-3/16"
Bulb................................................................................................................................T-9
Mounting Position .............................................................................................. Any
Weight (Approx.)............................................................................................2 oz
Terminals, Flexible Lead..................................See Dimensional Outline

Lead 1 - Cathode
Lead 2 - Dynode No.l
Lead 3 - Dynode No.2
Lead 4 - Dynode No.3
Lead 5 - Dynode No.4
Lead 6 - Dynode No.5

BOTTOM VIEW

DIRECTION OF LIGHT

Lead 
Lead

7 - Dynode No.6
8 - Dynode No. 7

Lead 9 - Dynode No.8
Lead 10 - Dynode No.9
Lead 11 - Anode

I

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC). . . . 1250 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.9

AND ANODE (DC or Peak AC)................................... 250 max. volts
AVERAGE ANODE CURRENT0.................................................. 0.1 max. ma
AMBIENT TEMPERATURE....................................................... 75 max. °C

I
On plane perpendicular to the indicated direction sional Outline).
Averaged over any interval of 30 seconds maximum.

of light (See Dimen-

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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6472
MULTIPLIER PHOTOTUBE

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Under conditions with supply voltage (E) across voltage 
divider Providing 1/10 of E between cathode and dynode 
No.i; 1/10 of E for each succeeding dynode stage; and 1/10 

of E between dynode No. g and anode
With E= 1000 voIts

Min. Median Max.
Sens i t i v i ty:

Radiant, at 4000 
angstroms .............

Lumi nous:"
At 0 cps ...................................
At 100 Me...................................

Electrode Dark Current
(At 25°C) :

Anode..................................................
Any other electrode. . . .

- 32500 - /zamp/¿¿watt

5 35 250 amp/lumen
- 33 - amp/Iumen

- - 0.25^ /zamp

- - 0.75 /zamp

For conditions where the light source isatungsten-fi1 ament lamp oper­
ated atacolor temperature of 2870OK. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm.
With sine-wave, 60-cycle supply voltage ad justed togive sensitivity of 
7.5 amperes per lumen.

OPERATING CONSIDERATIONS
The operating stability of the 6472 is dependent on the 
magnitude of the anode current and its duration. When 
the 6472 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex­
pected. The extent of the drop below the tabulated sensi­
tivity values depends on the severity of the operating 
conditions. After a period of idleness, the 6472 usually 
recovers a substantial percentage of such loss in sensi­
tivity.

The use of an average anode current well below the maximum 
rated value of 0.1 milliampere is recommended when sta­
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 10 
mi croamperes.

A recommended design of voltage-divider network for use 
with the 6472 to provide stable operation and long tube 
life is shown in the accompanying circuit. This design 
provides linear operation within the range normally re­
quired for dimming. At higher light levels, the network 
design limits the tube output to a safe value. The in­
dicated design values provide dimming operation for an 
anode current in the range between 5 and 10 microamperes 
on basis of de operation. When operation at other current 
values is desired, the values of the resistors can be 
changed proportionately.

TUBE DIVISION
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY

TENTATIVE DATAMAY 1, 1955



RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 6472 IN HEADLIGHT-DIMMING SERVICE

92CS-8526

RI R2 R3 R4 R5
R6 R7 R8 R9 RIO: I megohm, 1/2 watt

RI I: 2 megohms, 1/2 watt
RI2: 5.1 megohms, 1/2 watt
RI3 RI4 RI5 RI6

RI7 RI8 RI9 R20: 8.2 megohms, 1/2 watt
R2I: 820,000 ohms, 1/2 watt

NOTE: Adjustable between approx i mate ly 500 
and 1000 volts de or peak ac.

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA’s patent rights.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

MAY 1, 1955 CE-8526



THE ANGULAR VARIATION BETWEEN THE PLANE' 
THROUGH LEAD No.l AND TUBE AXIS AND 
THE PLANE PERPENDICULAR TO THE PLANE OF 
THE GRILL WILL NOT EXCEED 20°.

SPECTRAL-SENS ITIVITY CHARACTER I STIC 
of Phototube having S-4 Response 
is shown at front of this Section

TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY
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RANGE OF LUMINOUS SENSITIVITY

JAN. 29, 1955 TUBE DIVISION 92CL-8027RI
RADIO CORPORATION OP AMERICA, HARRISON. NEW JERSEY



© 

6570 
VACUUM PHOTOTUBE

LOW—MICROPHONIC TYPE WITH S-l RESPONSE

DATA
General :
Spectral Response .............................................................................................. S-l
Wavelength of Maximum Response.................... 8000± 1000 angstroms
Cathode:

Shape ......................................................................................... Semicylindrical
Minimum projected length*  .......................................................... 1-1/4"
Minimum projected width*..........................................................................5/8"

Direct Interelectrode Capacitance .................................................. 3
Overall Length...............................................................................4-5/16" +1/8"
Seated Length .......................................................................... 3-11/16" ±1/8"
Seated Length to Center of Cathode ......................... 2-1/8" ±3/32"
Maximum Diameter............................................................................................... 1-1/8"
Mounting Position .............................................................................................. Any
Weight (Approx.)......................................................................................... 1.3 oz
Bulb.....................................................................................................................................T-8
Base......................................... Dwarf-Shell Small 4-Pin (JETEC No.A4-26),

Non-hygroscopic 
BOTTOM V IEW

Pin 1-No /A r~\ X Pin 3 “ No
Connection I \ /'\ ) Connection

Pin 2-Anode Pin 4-Cathode

DIRECTION^ OF LIGHT

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE

(DC or Peak AC)............................................. 500 max. volts
AVERAGE CATHODE-CURRENT DENSITY0. . . 25 max. /¿amp/sq.in.
AVERAGE CATHODE CURRENT0.............................. 5 max. /¿amp
AMBIENT TEMPERATURE........................................ 100 max. °C

Characteristics at 250 Volts on Anode:
Min. Av. Max.

Sensitivity:
Radiant at 8000 angstroms . . - 0.0027 - /¿amp//iwatt
Luminous^............................................. 20 30 40 /¿amp/lumen

Sensitivity Di fference Between
Hiohest Value and Lowest
Val ue Al ong Cathode Length*  . . - - 4.5 /¿amp/lumen

Anode Dark Current at 25°C. . . - - 0.013 /¿amp

* On plane perpendicular to indicated direction of incident light.
0 Averaged over any interval of 30 seconds maximum.

For conditions where the light source is a tungsten-fi1 ament lamp oper­
ated at a color temperature of 2870°K. A de anode supply of 250 volts, 
a 1-megohm load resistor, and a light input of 0.1 lumen are used.

* Measured under the same conditions as indicated under (#) with light in­
put of 0.1 lumen and a light spot 1/2 inch in diameter.

MAR. 1, 1955 TUBE DIVISION TENTATIVE DATA
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY



6570
VACUUM PHOTOTUBE

SPECTRAL-SENS ITIVITY CHARACTER I ST IC 
of Phototube having S-l Response 

is shown at the front of this Section

i^6"max.

t * % MIN.

AA' IS PLANE PASSING 
THROUGH CENTER OF

BOTTOM 
PARALLEL 

THROUGH

OF BASE
TO PLANE 
PINS I & 4

PLANE PASSING THROUGH 
SIDE RODS OF CATHODE 

WILL NOT DEVIATE
FROM PLANE AAZ 

BY MORE THAN 12°

CATHODE 92CS-8229

MAR. 1, 1955 TUBE DIVISION CE-8229
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY
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6655 
MULTIPLIER PHOTOTUBE 

IO-STAGE, HEAD-ON TYPE WITH
I-I I/ 16" $EMI TRANSPARENT CATHODE AND S-I I RESPONSE

DATA

General:
Spectral Response....................................................................................... . . S-ll
Wavelength of Maximum Response .................... 4400 ± 500 angstroms
Cathode, Semitransparent:

Shape..................................................................................................................Circular
Window: 

Anea.......................................................................... 2.2 sq. in.
Minimum diameter .................................................. 1-11/16 in.
Index of refraction............................................. 1.51

Direct Interelectrode Capacitances (Approx.):
Anode to dynode No.40........................................................ 4.4 /z/zf
Anode to all other electrodes.............................. 7 /z/zf

Maximum Overall Length ...................................................................... 5-13/16"
Seated Length................................................................................... 4-7/8" ± 3/16"
Maximum Diameter............................................................................................2-5/16".
Mounting Position.....................................................................................................Any
Weight (Approx.)........................................................................................5.2 oz'
Bulb.................................................................................................................................T-16
Base .... Medium-Shell Diheptal 14-Pin (JETEC No.B14-38), 

Non-hygroscqp i c
Basing Designation 

Pin 1 - Dynode No.1 
Pin 2 - Dynode No.2 
Pi n 3 - Dynode No.3 
Pi n 4 - Dynode No.4 
Pi n 5 - Dynode No.5 
Pi n 6 - Dynode No.6 
Pin 7 - Dynode No.7 
Pin 8 - Dynode No.8 
Pi n 9 - Dynode No.9

Maximum Ratings, Abs 
ANODE-SUPPLY VOLTAGE 
SUPPLY VOLTAGE BETWEI

AND ANODE (DC or 
DYNODE-No.1 SUPPLY V( 

(DC or Peak AC).
FOCUSING-ELECTRODE V( 

(DC or Peak AC).
AVERAGE ANODE CURREN’ 
AMBIENT TEMPERATURE.

* Averaged over any inter

for BOTTOM VIEW

Pin

Pin 
Pin 
Pi n

DIRECTION OF LIGHT’. ^'n 

INTO END OF BULB

.............................. 14AA
10 - Dynode No. 10
11 - Anode
12 - Internal 

Connect i on- 
Do Not Use

13 - Focus i ng 
El ect rode

14 - Cathode

olute Values*.
(DC or Peak AC) . . 

EN DYNODE No.10
Peak AC).........................

.1 of JO seconds maximum.

1250 max. vol ts

.250 max. vol ts^

3OO max. vol ts

3OO max. vol ts
0.75 max. ma

75 max. °C

Indicates a

10-56 TUBE DIVISION DATA 1
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY



Characteristics Range Values for Equipment Design:
Under conditions with supply voltage (E) across voltage 
divider providing I/6 of E between cathode and dynode No.l; 
1/12 of E for each succeeding dynode stage; and 1/12 of E 
between dynode No.10 and anode

With E - looo volts (except as noted) and
Focusing Electrode* connected to Dynode No.i at socket

Min. Median Max.
Sens i t ivi ty: 

Radiant, at
4400 angstroms . . 20000 /zamp//zwatt

Cathode radiant, at' 
4400 angstroms . . 0.040 - /zamp//zwatt

Luminous:! 

At 0 cps ............... 10 25 amp/lumen
With dynode No.10 

as output elec- 
t rode**............... 15 amp/Iumen

Cathode luminous: 
With tungsten

1 ight source". . 40 50 - /zamp/lumen
With blue 1ight 

source®! .... 0.04 - /zamp
Current Amplification. — 500000 —
Equivalent Anode-Dark- 

Current Input#". . . 8.5x10“10 2 x 10“9 lumen
Equivalent Noise Input* — 7 x IO“12 - 1umen
Dark Current to Any 

Electrode Except 
Anode (At 25°C). . . - 0.75 /zamp

With E - 750 volts (except as 
Focusing Electrode* connected

noted) and 
to Dynode No.i at socket

Sens i t!v i ty: 
Radiant, at

4400 angstroms . .

Min. Median

2000

Max.

/zamp//zwatt
Cathode radiant, at 

4400 angstroms . . 0.040 /zamp//zwatt
Lumi nous:!

At 0 cps .................... 2.5 amp/lumen
Cathode luminous: 

With tungsten
1 ight source". . 40 50 /¿amp/lumen

With blue 1ight 
source®! .... 0.04 — /zamp

Current Amplification. - 50000 -

• For conditions where the 1ight source is a tungsten-fi1 ament lamp oper­
ated at a color temperature of 2870°K. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm.

*,**,",*,!,*,",*: See next page. Indicates a change.

DATA 110-56
TUBE DIVISION

RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY



* in general, the focusing electrode is connected to dynode No.l at the 
socket and operated atthe samefixed potential as dynode No.l. However, 
in applications critical,as to magnitude, uniformity, or speed of the 
response, the focusing (Electrode may be connected to the adjustable 
arm of a potentiometer Detween cathode and dynode No.l in the voltage 
divider, and operated at an optimum potential within a range of 10 to 
60 per cent of the dynode-No. 1 potential.

** An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No. 10 as the output electrode. with 
this arrangement, the load is connected in the dynode-No.10 circuit 
and the anode serves only as collector.

* For conditions tne same as shown under (i) except that the value of 
light flux isO.Ol lumen and 200 volts are applied between cathode and 
all other electrodes connected together as anode.

® Under the fol 1 owing conditions: Light incident on the cathode is trans­
mitted through a blue filter (corning. Glass Code No.5113 polished to 
1/2 stock thickness) from atungsten-fi1 ament lamp operated at a color 
temperature of 2870OK. The value of light flux on the filter is 0.01 
lumen. The load resistor has a value of 0.01 megohm, and 200 volts 
are applied between cathode and all other electrodes connected to­
gether as anode.

A For spectral characteristic of this source, see sheet SPECTRAL CHAR­
ACTER I ST IC OF 2870OK LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this section.

O Measuredata tube temperature of 25°C and with the supply voltage (E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. 
Dark current caused by thermionic emission and ion feedback may be 
reduced by the use of a refrigerant.

• For maximum s i gnal-to-no i se ratio, operation with a supply voltage 
(E) below 1000 volts is recommended.

A Under the following conditions: Supply voltage (E) is 1000 volts, 
25°C tube temperature, ac-amplifier bandwidth of 1 cycle per second, 
tungsten light source of 2870°K interrupted at a low audio frequency 
to produce incident radiation pulses alternating between zero and the 
value stated. The "on" period of the pulse is equal to the "off" 
period. The output current is measured through a filter whic-h passes 
only the fundamental frequency of the pulses.

OPERATING CONSIDERATIONS

The operating stability of the 6655 is dependent on 
the magnitude of the anode current and its duration. 
When the 6655 is operated at high values of anode current, 
a drop in sensitivity (sometimes called fatigue) may be 
expected. The extent of the drop below the tabulated 
sens i t i v i ty va I ues depends on t he severity of the operating 
conditions. After a period of idleness, the 6655 usually 
recovers a substantial percentage of such loss in sensi­
tivity.

The use of an average anode current well below the maximum 
rated value of 0.75 milliampere is recommended when sta­
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 100 
microamperes.

Electrostatic and/or magnetic shielding of "the 6655 may 
be necessary.

SPECTRAL-SENSITIVITY CHARACTER I STIC 
of Phototube having S-lI Response 

is shown at the front of this Section

DATA 2
-•-Indicates a change..

10-56 TUBE DIVISION
«ADIO COtFOtATION OF AMERICA. HÄMISCH. NEW JERSEY



6655
MULTIPLIER PHOTOTUBE

MEDIUM-SHELL 
DIHEPTALx.

14-PIN BASE > 
JETEC N«BI4-38

^T 16 
BULB

PHOTOCATHODE 
DIAMETER 
I "/^ MIN. 
(SEE NOTE)

4V

MAX.

92CS-8IO9R3

OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE 
BASE.

NOTE: WITHIN MINIMUM DIAMETER, DEVIATION FROM FLAT­
NESS WILL NOT EXCEED O.OIO" FROM PEAK TO VALLEY.

10-56
TUBE DIVISION

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY



TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

VO
LT

S B
ET

W
EE

N
 AN

O
D

E &
 DY

N
O

D
E N

A 1
0

APRIL 20, 1955 92CM-8603



6655
AVERAGE CHARACTERISTICS

92CL-8636MAY 27,1955 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY



6655

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC
HH~1 I I I mil I I riffiff 'I 1 I IHFF=-F- 
LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES V6 OF E BETWEEN CATHODE AND DYNODE N2 I, 
'/|2 0F E fOR EACH SUCCEEDING STAGEj AND ’/j2 OF E 
BETWEEN DYNODE NS 10 AND ANODE.
FOCUSING ELECTRODEIS CONNECTED TO DYNODE N&I.
DASHED PORTION INDICATES INSTABILITY.
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2870°K.
TUBE TEMPERATURE=25°C

23468 23468 23468 234
0.1 I 10 100

LUMINOUS SENSITIVITY—AMPERES/LUMENS
MAY 27, 1955 TUBE DIVISION 92CM-6636



6655
EFFECT OF MAGNETIC FIELD ON ANODE CURRENT

TUBE DIVISION 92CM-8I36RI
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6810
MULTIPLIER PHOTOTUBE

14-STAGE, HEAD-ON TYPE WITH
11/16" SEMITRANSPARENT CATHODE AND S-I I RESPONSE

•SHORT TIME-RESOLUTION CAPABILITY

DATA
General :
Spectral Response .......................................................................................... S-ll
(Wavelength of Maximum Response .... 4400 ± 500 angstroms
Cathode, Semitransparent:

Shape...............................................................................................................Ci rcul ar
Wi ndow: 

Area................................................................. 2.2 sq. in.
Minimum diameter............................................. 1-11/16 in.
Index of refraction................................... 1.51

Direct Interelectrode Capacitances (Approx.):
Anode to dynode No. 14.......................................... 2.4 /z/zf
Anode to all other electrodes .... 5.5 /z/zf
Dynode No. 14 to all other electrodes. 7.5 /z/zf

Maximum Overal 1 Length............................................................................ 7-1/2"
Seated Length ...................................................................... 6-11/16" ± 3/16"
Maximum Diameter................................................................................................ 2-3/8"
Mounting Position ............................................................................................... Any
Weight (Approx.)..................................................................................................... 8 oz
Bulb...................................................................................................................................T-16
Base......................... Small-Shell Bi decal 20-Pi n (JETEC No.B20-102),

Non-hygroscopi c
Basing Designation for BOTTOM VIEW......................................................20B

Pin 1 - No Connec­
tion

Pi n 2 - Dynode No.1 
Pi n 3 - Dynode No.3 
Pin 4 - Dynode No.5 
Pi n 5 - Dynode No.7 
Pi n 6 - Dynode No. 9 
Pi n 7 - Dynode No.11 
Pin 8 - Dynode No.13
Pi n 9 - Gri d No. 2 

(Accel erat i ng 
El ect rode)

Pi n 10- Anode

11 - Dynode No. 14
12 - Dynode No. 12
13 - Dynode No. 10
14 - Dynode No.8
15 - Dynode No. 6
16 - Dynode No.4
17 - Dynode No. 2
18 - No Connec­

tion
19 -Grid No. 1 

(Focusi ng 
El ect rode)

20 - Photocathode

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC)........................................ 2300 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.14

AND ANODE (DC)................................................................. 400 max. volts
SUPPLY VOLTAGE BETWEEN ACCELERATING-

ELECTRODE AND DYNODE No. 13 (DC)...........................±500 max. volts
DYNODE-No. 1 SUPPLY VOLTAGE (DC).......................... 400 max. volts
FOCUS ING-ELECTRODE SUPPLY VOLTAGE (DC). . . 400 max. volts
AVERAGE ANODE CURRENT*.................................................. 2 max. ma
AMBIENT TEMPERATURE....................................................... 75 max. °C

Averaged over any interval of 30 seconds maximum.

4-56 TENTATIVE DATA 1TUBE DIVISION
RADIO GDRFORATION OF AMERICA, HARRISON, NEW JERSEY



6810 
MULTIPLIER PHOTOTUBE

Characteristics Range Values for Equipment Design:
Under conditions with supply vol tage (EJ across 

Itages shown in
a voltage 
Table 1divider providing electrode vo

With E = 2000 volts (except as 
Electrode, Voltage adjusted to give

Mm.
Sensi t iv i ty: 

Radiant, at

noted) and Acc 
maximum gam
Median Max.

elerat1ng-

4400 angstroms.................... -
Cathode radiant;

0.6 - amp//zwatt

at 4400 angstroms ... -
Lumi nous:!

0.048 - /zampZ/zwatt

At 0 cps................................... 120
With dynode No.14 

as output

750 4500 amp/lumen

■ electrode!......................... -
Cathode luminous:

With tungsten

525 - amp/1umen

light source" .... 40
With blue 1ight

60 - /zamp /1 umen

source®!.................................... 0.04
Current Amplification ... -
Equivalent Anode-Dark-

12.5x106 -
/zamp

Current Input#" - 5 x 10- 10 2 x 10“9 1umen
Equivalent Noise Input* . . -
Dark Current to Any

Electrode Except

6x10-12 - 1 umen

Anode (At 25°C)..................... - - 0.75 /zamp

With E = 2300 volts (except as 
Electrode Voltage adjusted to give

Min.
Sensi t ivi ty: 

Radiant, at

noted) and Acc 
maximum gam

Median Max.

eIerating-

4400 angstroms.................... -
Cathode radiant,

3-2 - ampZ/uwatt

at 4400 angstroms ... -
Luminous:!

0.048 - /zampZ/zwatt

At 0 cps................................... 660
With dynode No.14 

as output

4000 28000 amp/1umen

elec.trodef......................... -
Cathode luminous:

With tungsten

2800 - amp/1umen

light source" .... 40
Wi th blue 1 i ght

60 - /zamp/1 umen

source®!....................................0.04
Current Amplification ... - 66 x 106 -

/zamp

See next page.

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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6810 
MULTIPLIER PHOTOTUBE

TABLE I

VOLTAGE TO BE PROVIDED BY DIVIDER

Between
5.4% of Supply 
Voltage (E) 

multi plied by

Cathode and Focusing Electrode 1
Focusing Electrode and Dynode No.l 1
Dynode No.l and Dynode No.2 1
Dynode No.2 and Dynode No.3 1
Dynode No.3 and Dynode No.4 1
Dynode No.4 and Dynode No.5 1
Dynode No.5 and Dynode No.6 1
Dynode No.6 and Dynode No.7 1
Dynode No.7 and Dynode No.8 1
Dynode No.8 and Dynode No.9 1
Dynode No.9 and Dynode No.10 1
Dynode No.10 and Dynode No.11 1
Dynode No.11 and Dynode No.12 1.25
Dynode No.12 and Dynode No.13 1.5
Dynode No.13 and Dynode No.14 1.75
Dynode No.14 and Anode 2
Anode cind Cathode 18.5

• For conditions where the light source is atungsten-fi 1 ament lamp oper­
ated atacolor temperature of 28700k. a light input of 0.1 microlumen 
is used. The load resistor has a value of 0.01 megohm.

f An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No. 14 as the output electrode. With 
this arrangement, the load is connected in the dynode-No.14 circuit 
and the anode serves only as collector. The value of sensitivity at 
dynode No. 14 is approximately 70$ of that when the anode is the out­
put electrode. specifically, the sensitivity measured at dynode No. 
14 is equal to (1—1/g) times the sensitivity measured at the anode, 
where "g" is the gain of the dynode-No.14 stage.

* For conditions the same as shown under (*) except that the value of 
light flux is 0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected together as anode.

® Under the following conditions: Light incident on the cathode is trans­
mitted through a blue filter (corning. Glass Code No.5113 polished to 
1/2 stock thickness) from a tungsten-fi 1 ament lamp operated at a color 
temperature of 2870°k. The value of light flux on the filter is 0.01 
lumen. The load resistor has avalué of 0.01 megohm, and 200 volts are 
applied between cathode and all other electrodes connected together as 
anode.

A For spectral characteristic of this source, see sheet SPECTRAL CHAR­
ACTERISTIC OF 2870OK LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 28700k SOURCE AFTER PASSING THROUGH INDICATED BLUE FI LTER at f ront 
of this sect ion. *

* Measured at a tube temperature of 25°C and with the supply voltage (e) 
adjusted to give a 1uminous sens itivity of 2000 amperes per lumen. Dark 
current caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant.

■ For maximum signal-to-noise ratio, operation with a supply voltage (e) 
below 2000 volts is recommended.

A Under the following conditions: Supply voltage (e) is 2000 volts, 25°C 
tube temperature, external shield potential of-2000 volts, ac-amplifier 
bandwidth of 1 cycle per second, tungsten light source of 2870°K in­
terrupted at alow audio frequency to produce incident radiation pulses 
alternating between zero and the value stated. The "on" period of the 
pulse is equal to the "off" period. The output current is measured 
through a filter which passes onl y the fundamental frequency of the pulses.

4-56 TUBB DIVISION TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



6810 
MULTIPLIER PHOTOTUBE

OPERATING CONSIDERATIONS

The operating stability of the 6810 is dependent on the 
magnitude of the anode current and its duration. When 
the 6810 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex­
pected. The extent of the drop below the tabulated sensi­
tivity values depends on the severity of the operating 
conditions. After a period of idleness, the 6810 usually 
recovers a substantial percentage of such loss in sensi­
tivity.
The use of an average anode current well below the maximum 
rated value of 2 milliamperes is recommended when sta­
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 250 
microamperes.
Electrostatic and/or magnetic shielding of the 6810 may 
be necessary.
The material of which the dynodes of the 6810 are made has 
stable, high-current carrying capabi1ities and permits the 
use of a tube manufacturing process which minimizes re­
generative effects such as afterpulses. The relative 
freedom of the 6810 from afterpulses and its small spread 
in electron transit time make it particularly useful for 
fast coincidence scintillation counting.
Because the 6810 offers the advantage of small spread in 
electron transit time, it has a fast pulse rise time. As 
a result, the 6810 has very short time-resolution capabil­
ity, i.e., in the order of 1 or 2 millimicroseconds. For 
an input pulse having a duration of 1 millimicrosecond or 
less, the time spread of the pulse at the anode is about 
9 millimicroseconds measured at 50 per cent of the maxi­
mum pulse height, when the supply voltage is 2000 volts 
and the focusing electrode is connected to dynode No.l.

SPECTRAL-SENS ITIVI TY CHARACTER I ST IC 
of Phototube having S-ll Response 

is shown at the front of this Section

TUKCXVSOH
4-56 TENTATIVE DATA 2

■AMO CORPORATION OF AMERICA, HARRISON, MW JERSEY



t OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE BASE.

NOTE: WITHIN MINIMUM DIAMETER, DEVIATION FROM FLAT­
NESS WILL NOT EXCEED O.OIO” FROM PEAK TO VALLEY.

4-56 TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY
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6810
TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC

LUMINOUS SENSITIVITY-AMPERES/LUMEN
TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
92CM-8848



6810
CHARACTERISTICS

SUPPLY VOLTS (E)

TUBE D(Vt9ON
■AMO CMKUTKN O* AMtttCA, HAMttCM, MW JM*

92CL-8845



6903 
MULTIPLIER PHOTOTUBE 

IO-STAGE, HEAD-ON TY/pE WITH

1-5/8" SEMITRANSPARENT CATHODE AND S—15 RESPONSE

DATA
General :

Spectral Response .............................. S-13
Wavelength of Maximum Response......  4400 ± 500 angstroms
Cathode, Semitransparent: 
Shape................  Ci rcular
Wi ndow:

Area. .............   2.0 sq. i n.
Minimum diameter................  1-5/8 in.

I ndex of retract ion at 2000 angstroms . 1.51
Direct Interelectrode Capacitances (Approx.):
Anode to dynode No. 10............. 4.4 /¿/¿f
Anode to all other electrodes...... 7 /z/zf

Maximum Overal 1 Length.......................... 6-9/16"
Seated Lenqth ......................... 5-5/8" ± 3/16"
Maximum Diameter.............................. 2-5/16"
Mounting Position ...............................  Any
Weight (Approx.)............................... 7 oz
Bulb...............................  T-16

Faceplate ............................  Fused Silica
Maximum thickness ......................... 0.150"

Base...... Medium-Shell Di heptal 1-4—Pin (JETEC No.814-38)
Non-hygroscopic

Basi ng Desi gnat ion for BOTTOM VIEW................. 14AA
Pin 1-Dynode No.l o.O Pin 10" Dynode No. 10
Pin 2 - Dynode No.2 Pin ll“Anocle
Pin 3-Dynode No.3 ^'n 12— internal
Pin 4-Dynode No.4 H® Connection-Pin 5-Dynode No.5 A/fe 0o Not ^se
Pin 6 - Dynode No.6 Pin 13-Focusing
Pin 7 - Dynode No.7 (1)’® Electrode
Pin 8 — Dynode No.8 direction of light; Pin j.4 — CathodePin 9-Dynode No. 9 into end of bulb

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC). . . . 1250 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.10

AND ANODE (DC or Peak AC)...........  250 max. volts
DYNODE-No.1 SUPPLY VOLTAGE

(DC or Peak AC).................... 330 max. volts
FOCUSING-ELECTRODE VOLTAGE

(DC or Peak AC).................... 306 max. volts
AVERAGE ANODE CURRENT*.................. 0.75 max. ma
AMBIENT TEMPERATURE.................. 75 max. °C

Averaged over any interval of JO seconds maximum.

TENTATIVE DATA 1
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6903 
MULTIPLIER PHOTOTUBE

Characteristics Range Values for Equipment Design:
Under conditions with supply voltage (E) across voltage 
divider providing 1/6 of E between cathode and dynode No.l; 
1/12 of E for each succeeding dynode stage; and 1/12 of E 
between dynode No.10 and anode

With E = iooo volts (except as noted) and
Focusing Electrode* connected to Dynode No.l at socket

Min. Median Max.
Sensitivity:

Radiant, at
4400 angstroms . . - 19000 - ¿¿amp/¿zwatt

Cathode radiant, at
4400 angstroms . . - 0.047 — ¿zampZ¿zwatt

Luminous:!
At 0 cps.................. 8 24 240 ampZlumen
With dynode No.10

as output e.l ec­
trode**.................... - 14 - ampZlumen

Cathode luminous:
With tungsten

light source*. . 40 60 - ¿zampZlumen
With blue 1ight

source®! .... 0.04 - - ¿zamp
Current Amplification. - 400000
Equivalent Anode-Dark-

Cur ’•ent Input*". . . -1 1 x 10“9 3 x 10“9 lumen
Equivalent Noise Input:

Luminous*. ..... - 6.7x lO”-^ - lumen
Ultraviolet’ .... - 1.6x10“14 - watt

Dark Current to Any
Electrode Except
Anode (At 25°C). . . - - 0.75 A^mP

With E = 750 volts (except as noted) and
Focusing Electrode* connected to Dynode N0.1 at socket 

Min. Median Max.
Sensitivity:

Radiant, at
4400 angstroms . . - 1650 - ¿zampZ¿zwatt

Cathode radiant, at
4400 angstroms . . - 0.047 - ¿zampZ¿zwatt

Lumi nous:!
At 0 cps.................. - 2.1 - ampZlumen
With dynode No.10 

as output elec­
trode**............. - 1 - ampZlumen

! For conditions where the 1 ight source is a tuna 
ated at a color temperature of 2870°K. A light 
is used. The load resistor has a value of 0.0

sten-fi1 ament lamp oper- 
input of 10 microlumens 

1 megohm.

* /WM*.'/.! '• See next page.

10-56
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MULTIPLIER PHOTOTUBE

Min. Median Max.
Cathode luminous: 

With tungsten 
1ight source".

With blue 1 ight 
source®! . . . 

Current Amplification

40 60 /zamp/1 umen

t

0.04
35000

/zamp

In general, the focusing ________
socket and operated at the same f ixed 7_____________z____ _________ ______ ,
in applications critical as to magnitude, uniformity, or speed of the 
response, the focusing electrode may be connected to the adjustable 
arm of a potentiometer between cathode and dynode No.l in the voltage 
divider, and operated at an optimum potential within a range of 10 to 
60 per cent of the dynode-No.1 potential.

electrode is connected to dynode No.l at the
potential as dynode No.l. However,

An output current of opposite polarity to that obtained at the 
may be provided by using dynode No.10 as the output electrode, 
this arrangement, the load is connected in the dynode-No.10 ci

anode

and the anode serves only as collector.
For conditions the same as shown under (!) except that the value of 
light flux is 0.01 lumen and 150 volts are applied between cathode and 
all other electrodes connected together as anode.
Under t he fol1owing conditions: Light inc ¡dent on the cathode is trans­
mitted through a blue filter (Corning, Glass Code No.5113 polished to 
1/2 stock thickness) from atungsten-fi 1 ament lamp operated at a color 
temperature of 2870°K. The value of light flux on the filter is 0.01 
lumen. The load resistor has a value of 0.01 megohm, and 150.volts 
are applied between cathode and all other electrodes connected to­
gether as anode.
For spectral characteristic of this source, see sheet SPECTRAL CHAR­
ACTERISTIC OF 2870°K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER 
at front of this section.
Measured at a tube temperature of 25°C and with the supply voltage (e) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. 
Dark current caused by thermionic emission and ion feedback may be 
reduced by the use of a refrigerant.
For maximum signal-to-noise ratio operation withasupply volt-age 
(E) below 1000 volts is recommended.
Under the following conditions: Supply voltage (E) is 1000 volts, 
25°C tube temperature, ac-amplifier bandwidth of 1 cycle per second, 
tungsten light source of 2870°K interrupted at a low audio frequency 
to produce incident radiation pulses alternating between zero and the 
value stated. The "on" period of the pulse is equal to the "off" 
period. The output current is measured through a filter which passes
only the fundamental frequency of the pulses.
Determined under the same conditions as shown 
that use is made of monochromatic source having 
angstroms.

radiation of 2537

OPERATING CONSIDERATIONS

The operating stability of the 6903 is 
the magnitude of the anode current and 
When the 6903 is operated at high values of anode current
a drop in sensitivity (sometimes called fatigue) may be 
expected. The extent of the drop below the tabulated 
sensitivity values depends on the severity of the operating
cond it ions. After a period of idleness, the 6903 usually
recovers a substantial percentage of such loss in sensi-

10-56 TENTATIVE DATA 2-
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MULTIPLIER PHOTOTUBE

The use of an average anode current well below the maximum 
rated value of 0.75 milliampere is recommended when sta­
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 100 
microamperes.

Electrostatic and/or magnetic shielding of the 6903 may 
be necessary.

SPECTRAL-SENSITIVITY CHARACTER I ST IC 
of Phototube having S-l3 Response 

is shown at the front of this Section

PHOTOCATHODE 
DIAMETER

MEDIUM-SHELL 
DIHEPTAL

I /g M I pi» 
(SEE NOTE)

BULB

6VI6 
MAX.

JETEC NSBI4-38

MAX.—► 92CS-9038

4. OF BULB WILL NOT DEVIATE MORE THAN 3° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE BASE.

NOTE: WITHIN MINIMUM DIAMETER, DEV I AT I ON FROM FLAT­
NESS WILL NOT EXCEED 0.010" FROM PEAK TO VALLEY.

TENTATIVE DATA 210-56
TUBE DIVISION
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AVERAGE ANODE CHARACTERISTICS
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES l/6 OF E BETWEEN CATHODE AND DYNODE N2I; 
!/|2 OF E FOR EACH SUCCEEDING STAGE; AND l/|2 OF E 
BETWEEN DYNODE N°IO AND ANODE.

FOCUSING ELECTRODE IS CONNECTED TO DYNODE N2| .
DASHED PORTION INDICATES INSTABILITY.
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 

AT A COLOR TEMPERATURE OF 2870° K.
TUBE TEMPERATURE=25°C

23468 23468 23468 234
I 10 100

LUMINOUS SENSITIVITY —AMPERES/LUMEN
92CM-9032TUBE DIVISION

RADIO COIPORATION OF AMERICA, HARRISON, NEW JERSEY
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7038 
VIDICON

600-LINE RESOLUTION
For film and live pickup 

with color or black-and-white TV cameras
DATA

General:
Heater, for Unipotential Cathode:

Voltage........................................ 6.3 ± 10% . . . ac or de volts
Current........................................ 0.6 .......................................................amp

Direct Interelectrode Capacitance:!
Target to al 1
other electrodes...................................................................... 4.6 ppf

Spectral Response............................................................................... See Curves
Photoconductive Layer:

Maximum useful diagonal of rectangular
image (4x3 aspect ratio).............................................................0.62"

Orientation of quality rectangle — Proper orientation is 
obtained when the horizontal scan is essentially parallel 
to the straight sides of the masked portions of the face­
plate. The straight sides are parallel to the plane 
passing through the tube axis and short index pin. The 
masking is for orientation only and does not define the 
proper scanned area of the photoconductive layer.

Focusing Method.............................................................................................Magnetic
Deflection Method........................................................................................Magnetic
Overall Length .......................................................................... 6.25" ± 0.25"
Greatest Diameter.......................................................................1.125" ± 0.010"
Weight (Approx. ).............................................................................................. 2 oz
Operating Position............................................................................................... Any
Bulb.................................................................................................................................... T8
Base Connector .............................. Cinch No.54A18088, or equivalent
Base.............................Small-Button Ditetrar 8-Pin (JEDEC N0.E8-H)

Basing Designation for BOTTOM VIEW ............................................. 8HN

Pin 1-Heater Pin 7-Cathode
Pin 2-Grid No.l P'n ®-Heater
Pin 3~ Internal Flange - Target

Connection— <4 Short Index Pin -

Do Not Use \ Same as
Pin 4 - Same as Pin 3 Pin 3
Pin 5 —Grid No.2 short
Pin 6-Grid No.4, P,N

Grid No 3 direction or light: ur m no.p 1NTO FACt EN0 Qf TUBE

Maximum Ratings, Absolute Values:
For scanned area of 1/2" * 3I8"

GRID-No.3 & GRID-No.4 VOLTAGE.............................. 350 max. volts
GRID—No.2 VOLTAGE........................................................... 350 max. volts
GRID-No.1 VOLTAGE: 

Negative-bias value............................................ 125 max. volts
Positive-bias value.................................................. 0 max. volts

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY

: See next page. vindicates a change.

4-59 DATA 1



7038
VIDICON

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 10 max. volts

DARK CURRENT.................................................................... 0.25 max. pa
PEAK TARGET CURRENT...................................................... 0.55 max. pa
FACEPLATE: 

Illumination.......................................................... 1000 max. ft-c
Temperature.................................................................... 60 max. °C

Typical Operation:
For scanned area of its" x 3I8" and 

faceplate temperature of 300 to 350 C
Grid-No.4 (Decelerator) & Grid-No.3

(Beam-Focus Electrode*) Voltage. . 250° to300 volts
Grid-No.2 (Accelerator) Voltage. . . 300 volts
Grid-No.l Voltage for picture 

cutoff*........................................................... -45 to-100 volts
Average "Gamma" of Transfer Charac­

teristic for signal-output current
between 0.02 pa and 0.2 pa ... . 0.65

Visual Equivalent Signal-to-Noise
Ratio (Approx.)0....................................... 390:1

Minimum Peak-to-Peak Blanking
Voltage:
When applied to grid No.l............................ 75 volts
When applied to cathode................................. 20 volts

Field Strength at Center of Focusing 
Coil (Approx.) ................................................. 40 gausses

Field Strength of Adjustable 
Alignment Coil*....................................... 0 to 4 gausses

Maximum-Sensitivity Operation for Live-Scene PickuP
Faceplate Illumination (Highlight) . 2 ft-c
Maximum Target Voltage required to

produce dark current of 0.2 pa 
in any tube**................................................. 110 volts

Target Voltage!................................................. 60 to 100 volts
Dark Current"...................................................... 0.2 pa
Target Current (Highlight)-................... 0.4 to 0.5 pa
Signal-Output Current:* 

Peak................................................................ 0.2 to 0.3 pa
Average................................................................ 0.08 to 0.1 pa

Average-Sensitivity Operation for Live-Scene PickuP
Faceplate Illumination (Highlight) . 15 ft-c
Maximum Target Voltage required to

produce dark current of 0.02 pa 
in any tube**........................................................... 60 volts

Target Voltage!................................................. 30 to 50 volts
Dark Current............................................................... 0.02 pa
Target Current (Highlight)*.................... 0.3 to 0.4 pa
^*,a,>,0,e,**.tA,V: See next page._______________________________________
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VIDICON

Signal-Output Current:^ 

Peak................................................................ 0.3 to 0.4 pa
Average............................................................ 0.1to0.2 pa

Minimum-Lag Operation for Film PickuP
Faceplate Illumination (Highlight). 100 ft-c
Maximum Target Voltage required to

produce dark current of 0.004 pa 
in any tube**............................................ 30 volts

Target Voltage'............................................. 15 to 25 volts
Dark Current....................................................... 0.004 pa
Target Current (Highlight)" .... 0.3to0.4 pa
Signal-Output Current:# 

Peak................................................................ 0.3 to 0.4 pa
Average............................................................ 0.1 to0.2 pa

* This capacitance, which effectively is the output impedance of the 
7038, is increased when the tube is mounted in the def 1ecting-yoke 
and focusing-coil assembly. The resistive component of the output 
impedance is in the order of 100 megohms.

* Beam focus is obtained by combined effect of grid-No.3 voltage which 
should be adjustable over indicated range, and a focusing coil having 
an average field strength of 40 gausses.

D Definition, focus uniformity, and picture quality decrease with de­
creasing grid-No.4 and grid-No.3 voltage. In general, grid No.4 and 
grid No.3 should be operated above 250 volts.
with no blanking voltage on grid No.l.

0 Measured with high-gain, low-noise, cascode-input-type amplifier 
having bandwidth of 5 Me. Because the noise in such a system is 
predominately of the high-frequency type, the visual equivalent signal- 
to-noise ratio is taken as the rat¡0 of highlight video-signal current 
to rms noise current, multiplied by a factor of 3.
The alignment coil should be located on the tube so that its center 
is at a distance of 3—11/16 inches from the face of the tube, and be 
positioned so that its axis is coincident with the axis of the tube, 
the deflecting yoke, and the focusing coil.

** The target voltage for each 7038 must be adjusted to that value which 
, gives the desired operating dark current. •
' Indicated range for each type of service serves only to illustrate 

the operating target-voltage range normally encountered.
* The deflecting circuits must provide extremely linear scanning for 

?ood black-level reproduction. Dark-current signal is proportional 
0 the scanning velocity. Any change in scanning velocity produces a 

black-level error in direct proportion to the change in scanning 
veloc ity.
Video amplifiers must be designed properly to handle target currents 
of this magnitude to avoid amplifier overload or picture distortion.

* Defined as the component of the target current after the dark-current 
component has been subtracted.

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA 24-59



NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 
THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX PIN.
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For use under severe shock and vibration, high
humidity, and altitudes up to 50,000 feet in 
small, compact, transistorized TV cameras

DATA
General:
Heater, for Un¡potential Cathode:

Voltage................................... 6.3 ± 10% . . . ac or de volts
Current................................... 0.095 .......................................................amp

Direct Interelectrode Capacitance:^
Target to all other electrodes.................... 4.6 /z/if

Spectral Response............................................................................... See Curves
Photoconductive Layer:

Maximum useful diagonal of 
rectangular image (4x3 
aspect ratio)..........................................................................................0.62"

Orientation of quality rectangle—Proper orientation is 
obtained when the horizontal scan is essential ly para I lel to 
the p I ane pass i ng through the tube axisand short index pin. 

Focusing Method.............................................................................................Magnetic
Deflection Method........................................................................................Magnetic
Overall Length .......................................................................... 5.12" ± 0.06"
Greatest Diameter................................................................ 1.125" ± 0.010"
Weight (Approx.)..............................................................................................2 oz
Operating Position...............................................................................................Any
Bulb....................................................................................................................................T8
Base Connector .............................. Cinch No.54A18088, or equivalent
Base ......................... Small-Button Ditetrar 8-Pin (JEDEC N0.E8-II)

Basing Designation for BOTTOM VIEW...................................................8HM

Pin 1 - Heater
Pin 2 - Grid No.l
Pin 3 - Internal 

Connect i on— 
Do Not Use

Pin 4 - Same as Pin 3
Pin 5 - Gr id No.2
Pin 6 - Grid No.4, 

Grid No.3

Pi n 7 - Cathode
Pi n 8 - Heater

Fl ange - Target
Short I ndex Pi n -

Same as
Pin 3

Maximum Ratings, Absolute-Maximum Values:
For altitudes up to 50,000 feet and 

scanned area of il2n x 3I8"
GRID-No.3 & GRID-No.4 VOLTAGE.........................................350 max. volts
GRID-No.2 VOLTAGE......................................................................350 max. volts
GRID-No.1 VOLTAGE:

Negative-bias value.................................................125 max. volts
Positive-bias value...................................................................0 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negativewith respect to cathode . . 125 max. volts
Heater positivewi th respect to cathode . . 10 max. volts

A; See next page.
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VIDICON

DARK CURRENT..................................................................... 0.25 max. pa
PEAK TARGET CURRENT................................................. 0.55 max. pa
FACEPLATE: 

Illumination............................................................... 1000 max. ft-c
Temperature (Operating or storage). . . 60 max. °C

Typical Operation:
For scanned area of its” x 3/8” and 

faceplate tempe rature of 300 to 350 C
Grid-No.4 (Decelerator) 4

Grid-No.3 (Beam-Focus-
Electrode*) Voltage................................... 250° to 300 volts

Grid-No.2 (Accelerator) Voltage . . . 300 volts
Grid-No.l Voltage for picture 

cutoff*........................................................... -45 to -100 volts
Average "Gamma" of Transfer

Characteristic for signal­
output current between
0.02 pa and 0.2 pa....................................... 0.65

Visual Equivalent Signal-to-
Noise Ratio (Approx.)0............................. 300:1

Minimum Peak-to-Peak Blanking
Voltage:
When applied to grid No.l.............................. 75 volts
When applied to cathode.................................. 20 volts

Field Strength at Center of 
Focusing Coil (Approx.) ............................. 40 gausses

Field Strength of Adjustable 
Alignment Coil*........................................ 0 to 4 gausses

Maximum-Sensitivity Operation for Live-Scene Pickup
Faceplate Illumination (Highlight). . 2 ft-c
Maximum Target Voltage required to

produce dark current of 0.2 pa 
in any tube**................................................. 110 volts

Target Voltage!................................................. 60 to 100 volts
Dark Current"...................................................... 0.2 pa
Target Current (Highlight)"....................... 0.4 to 0.5 pa
Signal-Output Current:#

Peak.............................................................................. 0.2 to 0.3 pa
Average.................................................................... 0.08 to 0.1 pa

Ave rage-Sensitivity Operation for Live-Scene Pickup
Faceplate 111uminiation (Highlight) . 15 ft-c
Maximum Target Voltage required to

produce dark current of 0.02 pa 
in any tube**.......................................................... 60 volts

Target Voltage!................................................. 30 to 50 volts
Dark Current................................................................... 0.02 pa
Target Current (Highlight)".................... 0.3 to 0.4 pa

ELECTRON TUBE DIVISION TENTATIVE DATA 1
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Signal-Output Current:*
Peak..................................................................... 0.3 to 0.4 pa
Average........................................................... 0.1 to 0.2 pa

Minimum-Lag Operation for Film Pickup
Faceplate Illumination (Highlight). 100 ft-c
Maximum Target Voltage required to

produce dark current of 0.004 pa
in any tube**............................................. 30 volts

Target Voltage'............................................. 15 to 25 volts
Dark Current....................................................... 0.004 pa
Target Current (Highlight)- .... 0.3 to 0.4 pa
Signal-Output Current:*

Peak..................................................................... 0.3 to 0.4 pa
Average........................................................... 0.1 to 0.2 pa

This capacitance, which effectively Is the output Impedance of the 
7 263, Is Increased when the tube Is mounted In the def 1ectIng-yoke 
and focus Ing-co11 assembly. The resistive component of the output 
impedance Is In the order of 100 megohms.
Beam focus Is obtained by combined effect of grld-No.3 voltage which 
should be adjustable over Indicated range, and a focusing coll having 
an average field strength of 40 gausses.

° Definition, focus uniformity, and picture quality decrease with 
decreasing grid-No.4 and grld-No.3 voltage. In general, grid No.4 and 
grid No.3 should be operated above 250 volts.
With no blanking voltage on grid No.l.

0 Measured wl th hIgh-gaIn, low-noise, cascode-Input-type ampl I f I er havI ng 
bandwidth of 5 Me. Because the noise in such a system I spredominately 
of the high-frequency type, the visual equivalent sIgnal-to-noIse 
ratio is taken as the ratio of highlight video-signal current to rms 
noise current, multiplied by a factor of 3.

* The alignment coll should be located on the tube so that Its center 
Is at a distance of 3-11/16 inches from the face of the tube, and 
be positioned so that Its axis Is coincident with the ax I sof the tube, 
the deflecting yoke, and the focusing coil.

** The target voltage for each 7263 must be adjusted to that value which 
, gives the desired operating dark current.
' Indicated range for each type of service serves only to i11 ustrate the 

operating target-voltage range normally encountered.
The deflecting circuits must provide extremely linear scanning for 
good black-level reproduction. Dark-current signal is proportional 
to the scanning velocity. Any change in scanning velocity produces a 
black-level error In direct proportion to the change in scanning 
veloclty.
Video amplifiers must be designed properly to handle target currents 
of this magnitude to avoid amplifier overload or picture distortion. 
Defined as the component of the target current after the dark-current 
component has been subtracted.

SPECIAL PERFORMANCE.DATA

In connection wi th the fol 1 owing tests, sample 7263's will 
maintain resolution as determined with a RETMA Resolution 
Chart, orequivalent, and wi 11 faithfully reproduce all resolu­
tion wedges and grey scales of the chart.

Vibration Tests:

These tests are performed under conditions for Average­
Sensitivity Operation for Live-Scene Pickup on a sample lot

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2
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of tubes from each production run. Tubes and the I r associated 
components§ are vibrated on apparatus providing dynamic condi­
tions similar to those described in MIL-E-5272B|, paragraph 
4.7.1.

Resonance. Tubes and associated components§ are vibrated 
(per the method of MIL-E-5272B|, paragraph 4.7.1.1) for 1 
hour at +25° C, for 15 minutes at 0° C, and for 15 minutes 
at +55° C.

Cycling. Tubes and associated components§ are vibrated 
(per the method of MlL-E-5272B!, paragraph 4.7.1.2 pertaining 
to spec¡men without vib rat ion isolators) fori hour at +25° C, 
for 15 minutes at 0° C, and for 15 minutes at +55° C.

Temperature-Pressure (Altitude) Tests:

Tubes and associated components§ are subjected (per the method 
of MIL-E-5400* paragraph 3.2.20, 3.2.20.1, and 3.2.20.1.1) to 
the separate and combined effects of varying temperature 0° to 
+55° C and varying barometric pressure 30 to 3.4 inches of 
mercury. The pressures correspond to sea level and to an 
altitude of 50,000 feet, respectively.

Shock Tests:

These tests are performed with no voltages applied and on a 
sample lot of tubes from each production run. Tubes and thei r 
associated components§ are subjected in these tests (per MIL-E- 
5400*, parag raph 3.2.21.2.1) to 18 impact shocks of 15 g consi st­
l ng of 3 shocks in opposite directions along each of three 
mutually perpendicular axes of the tube. Each shock impulse 
has a duration of 11 ± 1 milliseconds with a maximum impact 
acceleration occurring at approximate I y 5.5 milliseconds.

Temperature-Humidity Tests:

These tests are performed with no voItages applied to the 7263. 
The 7263 and associated components§ are subjected (per the 
method of MI L-E-5400*, paragraph 3.2.20.2B ) to re I at i ve humidi­
ties up to and including 100 per cent at temperatures up to 
and including +50° C.
§ Tube socket such as Cinch No. 54A18088 and RCA Assembly No.200SDU501, or 

equivalent, which consists of the deflecting colls, focusing coll, 
. alignment coll, shield, and target connector.
* 5 June 1957, Procedure I of Military Specification.
* 1 January 1956.

OPERATING CONSIDERATIONS

The target connection is made by a suitable spring contact 
bearing against the edge of the target flange. This spring 
contact may conveniently be provided as part of the focusing- 
co i I des i gn.

Support for the 7263 should be provided such that, under 
v i b rat ion and shock, the tube will not be displaced with respect
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS
7263

TYPICAL PERSISTENCE CHARACTERISTIC
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